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MINERAL  RESOURCES  OF  THE 
UNITED  STATES,  1906. 


INTRODUCTION. 

By  David  T.  Day  and  E.  W.  Parker, 

Volume  for  1906. 

This  volume  contains  a  statement  of  the  production  of  mineral 
substances  in  the  United  States  during  1906.  In  addition,  it  shows 
the  chief  features  of  mining  progress  during  the  year. 

It  is  manifestly  impossible  to  present  in  each  volume  of  this  series 
a  historical  review  of  each  industry  in  previous  years.  Comparisons 
of  present  and  past  conditions  constitute,  however,  one  of  the  most 
valuable  features  of  a  w^ork  of  this  kind ;  and  therefore  the  statistics 
of  past  years  are  annually  repeated  in  tabular  form.  To  aid  com- 
parison the  method  of  presentation  is  kept  as  uniform  as  possible. 
Thus  practically  the  same  form  of  arrangement  has  been  preserved 
in  all  of  the  twenty-two  preceding  volumes  of  the  series,  and  it  has 
become  so  familiar  to  the  mining  fraternity  as  to  render  any  descrip- 
tion unnecessary.  But  for  those  to  whom  this  volume  comes  as  a  new 
book  of  reference  it  may  be  explained  that  the  statistics  herein  con- 
tained are  not  grouped  by  States.  The  book  is  divided  into  chapters, 
each  of  which  treats  of  a  separate  mining  industry  for  the  whole 
United  States.  The  student  who  consults  this  report  to  find  a  com- 
bined statement  of  the  mineral  resources  of  a  given  State  is  referred 
to  the  tabular  statement  of  output  by  States  in  the  summary  and  to 
the  index,  in  which  under  each  State  is  a  list  of  the  minerals  produced 
therein.  The  effort  is  also  made  to  show  the  conditions  of  the 
domestic  industry  in  relation  to  foreign  conditions  in  the  same  min- 
eral industry.  I'his  effort  to  reflect  the  conditions  of  each  industry 
extends  even  to  the  complicated  units  of  measurement  in  common 
use  by  the  industrials.  >.o  better  argument  could  be  offered  for  the 
adoption  of  the  metric  system  than  the  discordant  units  which  this 
report  must  employ  in  its  reviews. 

The  fact  that  this  general  arrangement  has  been  consistent  for 
twenty-five  years  makes  it  easy  for  the  student  of  any  industry  to 
obtain  a  historical  grasp  of  his  subject  by  consulting  all  the  volumes, 
which  are  usually  accessible  in  public  libraries. 

It  is  important  also  for  the  new  reader  to  know  that  this  volume 
is  simply  the  consolidation  of  the  separate  chapters  after  they  have 
been  published  in  pamphlet  form,  frequently  months  in  advance, 
and  that  these  pamphlet  reports  and  not  the  final  volume  mark  the 
dates  at  which  the  reviews  become  available.  Further,  for  greater 
statistical  promptness,  the  principal  figures  are  given  to  the  public 

?>ress  in  advance  even  of  the  publication  of  the  chapters  in  jDamphlet 
orm. 
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Several  new  names  appear  in  this  volume  as  the  responsible  au- 
thorities in  charge  of  individual  chapters.  This  is  in  pursuance  of 
the  policy  announced  in  the  volume  for  1905  of  assigning  all  subjects 
to  members  of  the  Survey  staff,  who  in  this  work  and  in  allied 
problems  are  employed  solely  in  the  Government  service. 

The  report  on  iron  ores  for  1906  was  prepared  by  Mr.  Edwin  C. 
Eckel,  wno  in  past  years  has  made  a  special  study  of  the  iron  ores 
of  the  South.  The  series  of  iron-ore  reports  for  the  United  States, 
however,  owes  its  statistical  development  entirely  to  Mr.  John  Bir- 
kinbine,  of  Philadelphia,  who,  in  addition  to  being  an  expert  on  iron 
ores,  is  also  one  of  our  chief  blast-furnace  engmeers.  Under  his 
direction  the  statistics  of  iron-ore  production  have  been  developed 
to  an  exceptionally  high  degree  of  accuracy.  This  has  been  due  not 
only  to  the  close  scrutiny  and  careful  compilation  of  the  returns, 
but  fundamentally  to  the  great  confidence  given  him  by  iron-ore 
producers,  among  whom  Mr.  Birkinbine  has  developed  a  spirit  of 
fraternity  similar  to  that  which  Mr.  James  M.  Swank,  the  general 
manager  of  the  American  Iron  and  Steel  Association,  has  evoked 
among  the  iron  and  steel  manufacturers. 

The  reviews  of  the  copper,  lead,  and  zinc  trades  in  preceding  years 
have  likewise  been  developed  entirely  by  Mr.  Charles  Kirchhoff,  of 
the  Iron  Age,  New  York.  These  reports  have  become  classic  for 
their  statistical  accuracy  and  for  their  keen  and  fair  analysis  of  the 
trade  situation.  They  were  based  chiefly  upon  the  returns  of  smelt- 
ers, and  in  developing  the  method  of  collecting  these  statistics  into 
an  annual  canvass  of  the  mines  themselves  the  charge  of  these  reports 
has  been  intrusted  to  Mr.  L.  C.  Graton  for  copper  and  to  Mr.  J.  M. 
Boutwell  for  lead  and  zinc.  The  smelter  returns  are  still  used,  and 
in  connection  with  them  it  is  gratifying  to  acknowledge  the  continued 
and  hearty  cooperation  of  Mr.  Kirchhoff. 

This  volume  also  records  the  change  of  the  administrative  head 
of  the  Division  of  Mining  and  Mineral  Resources  from  Dr.  David  T. 
Day  to  Mr.  Edward  W.  Parker,  Doctor  Day  taking  charge  of  tlie 
reports  on  petroleum  and  natural  gas.  It  is  not  possible  for  the 
former  to  leave  the  charge  of  the  division  without  a  hearty  expres- 
sion of  his  obligation  to  the  staff,  whose  labors  he  has  directed  in 
developing  this  series.  To  the  three  Directors  of  the  Survey  who 
have  successively  supported  and  developed  this  branch  of  the  institu- 
tion, he  offers  in  return  not  only  appreciative  acknowledgment  but 
pride  in  the  established  results. 

The  change  of  administration  includes  the  placing  of  the  statis- 
tics of  metal  production  (except  iron  ores)  under  the  supervision  of 
Mr.  Waldemar  Lindgren,  who  has  as  chief  assistants  Mr.  Chas.  G. 
Yale,  of  San  Francisco;  Mr.  Victor  C.  Heikes,  of  Salt  Lake  City; 
Mr.  Chester  Naramore,  of  Denver,  and  Messrs.  Boutwell,  Graton. 
McCaskey,  and  Siebenthal,  of  Washington.  This  arrangement  has 
materially  strengthened  the  work  of  the  division. 

As  to  what  may  be  expected  of  this  work  in  the  future,  it  must  be 
borne  in  mind  that  the  collection  of  statistics  for  each  industry  has 
after  continued  development  reached  the  stage  of  a  complete  census 
each  year,  confidential  reports  being  obtained  at  first  hand  from  the 
producers  themselves — with  one  exception,  that  of  petroleum,  and 
this  exception  will  be  brought  to  a  condition  coordinate  with  that  of 
the  other  industries  at  the  earliest  date  possible. 
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It  is  designed  also  to  supplement  the  statistical  data  with  the  re- 
sults of  geological  and  chemical  research  in  so  far  as  they  pertain  to 
the  economic  development  of  our  mineral  resources.  The  Division 
of  Mining  and  Mineral  Resources  has  been  for  some  years  an  inte- 
.gral  part  of  the  geologic  branch  of  the  Survey,  this  incorporation 
having  been  accomplished  when  the  present  plan  of  organization  was 
adopted.  The  results  of  this  arrangement  have  been  highly  satisfac- 
tory in  that  a  better  system  of  cooperation  with  the  workers  in  the 
other  divisions  of  the  geologic  branch  has  been  effected.  It  is  pro- 
posed to  improve  and  extend  this  plan  of  cooperation  by  taking  ad- 
vantage of  the  observations  made  by  the  men  engaged  in  economic 
geologic  work  in  the  field  and  in  utilizing  the  services  of  those  who 
are  expert  in  special  lines  of  investigation.  Each  volume  will  there- 
fore not  only  summarize  the  statistics  of  production,  but  will  give 
all  conservative  information  in  regard  to  both  the  extent  of  mineral 
deposits  and  the  quality  and  quantity  of  the  useful  minerals  which 
they  can  yield. 

It  has  been  found  by  experience  that  the  proper  collection  and  com- 
pilation of  mining  statistics  can  best  be  made  under  the  supervision 
of  technical  men,  and  it  is  believed  and  expected  that  the  present  ar- 
rangement will  make  the  volumes  of  Mineral  Resources  of  even 
greater  value  than  heretofore. 

Scope  of  the  Series. 

B}^  way  of  review  and  summary  it  may  be  repeated  that  in  the 
twenty-seven  years  covered  by  these  twenty-three  reports  the  scope 
of  the  work  has  remained  practically  the  same — an  annual  review 
of  the  mineral  production  of  the  United  States  and  of  the  state  of 
knowledge  of  the  mineral  deposits  from  which  the  products  come. 
But  the  work  involved  has  multiplied  in  two  directions.  In  the 
beginning  the  statistical  feature  of  the  work  was  satisfied  by  an  esti- 
mate as  to  the  total  output  of  each  useful  mineral.  This  estimate  was 
based  upon  the  best  commercial  estimates  available,  and  the  statistical 
correspondence  was  limited  to  a  few  hundred  letters  each  year. 
'When  the  control  of  the  work  passed  into  the  hands  of  Doctor  Day, 
he  took  it  with  the  intention  of  developing  each  statistical  inquiry 
from  an  estimate  into  an  accurate  annual  census  as  rapidly  as  facili- 
ties would  permit.  This  result  has  now  been  achieved  with  every 
industry  except  petroleum,  and  to  this  particular  and  difficult  task  he 
will  henceforth  limit  his  work.  The  correspondence  necessary  for 
this  annual  census  of  the  mines  of  the  United  States  has  grown  from 
a  few  hundred  letters  a  year  to  an  average  of  three  written  or  printed 
communications  a  year  to  every  known  mine  operator  of  the  United 
States — more  than  150,000  in  all.  In  order  to  make  such  correspond- 
ence successful,  it  has  been  necessary  to  send  agents  to  the  mines 
themselves,  both  for  scrutiny  of  the  statistical  returns  and  in  order  to 
acquaint  the  operator  with  the  nature  of  this  inquiry,  and  thus  to 
secure  the  cooperation  essential  to  success. 

This  growth  of  statistical  work  would  have  been  necessary  even  if 
the  mine  development  had  remained  stationary.  Instead,  the  rate 
of  increase  has  oeen  far  beyond  all  reasonable  prophecy.  In  the 
twenty-seven  years  from  1880  to  1906,  inclusive,  the  value  of  the 
mineral  output  of  the  United  States  has  increased  nearly  five,  and 
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one-fourth  times.  This  marvelous  growth  is  of  additional  interest  in 
that  it  shows  approximately  by  its  fluctuations  the  financial  ebb  and 
flow  of  the  whole  country.  From  $364,928,298  in  1880  the  value  rose 
to  $451,000,000  in  1882,  declined  to  $406,000,000  in  1884,  rose  steadily 
to  $606,000,000  in  1890,  declined  slightly  to  $605,000,000  in  1891,  rose 
to  $622,000,000  in  1892,  fell  to  less  than  $550,000,000  in  1893  and 
1894,  rose  to  $640,000,000  in  1895,  remained  at  the  same  figure  in 
1896,  rose  rapidly  to  $1,491,000,000  in  1903,  declined  to  $1,361,000,000 
in  1904,  rose  to  $1,623,000,000  in  1905,  and  advanced  to  the  immense 
sum  of  $1,902,517,565  in  1906.  Keeping  pace  with  this  growth  has 
been  a  strain,  and  it  is  gratifying  that  the  system  has  so  expanded 
that  the  statistics  of  this  wonderful  production  continually  increase 
in  completeness  and  accuracy.  This  attainment  is  largely  the  result 
of  the  hearty  cooperation  of  the  producers,  due  to  their  faith  in  the 
Surve3\ 

During  the  last  ten  years  similarly  increased  facilities  have  been 
developed  for  reviewing  in  these  volumes  the  conditions  of  occurrence 
of  mineral  deposits  by  the  aid  of  the  general  staff  of  geologists  en- 
gaged primarily  in  the  making  of  a  geologic  map  of  the  United 
States.  The  development  of  this  geologic  work  has  been  continually 
in  the  direction  of  greater  attention  to  economic  geology,  and  in  pro- 
portion as  it  became  quantitative  in  its  character  it  has  become  avail- 
able for  use  and  for  reference  in  the  volumes  of  Mineral  Resources 
to  their  great  advantage. 

In  carrying  out  the  plan  of  cooperation  with  the  other  divisions  of 
the  geologic  branch  a  twofold  advantage  is  secured..  It  brings  to  the 
statistical  work,  on  the  one  hand,  a  corps  of  trained  men  whose  field 
observations  have  developed  a  keen  appreciation  of  the  geologic  and 
economic  importance  of  each  mineral  product.  This  has  been  par- 
ticularly illustrated  in-  the  reports  made  by  Mr.  Lindgren  and  other 
mining  geologists  on  gold  and  silver  in  the  volume  for  1905  and  the 
reports  on  the  same  subjects  and  also  on  copper,  lead,  zinc,  and  quick- 
silver in  the  present  volume.  On  the  other  hand,  the  mining  geolo- 
gists have  obtained  and  will  continue  to  derive  from  their  statistical 
work  an  insight  into  the  industrial  and  commercial  conditions  which 
so  largely  affect  the  demand  for  the  different  minerals  and  lead 
to  the  search  for  and  the  development  of  the  mineral  deposits  with 
the  geological  relations  of  which  their  field  work  makes  them 
acquainted. 

The  bringing  together  of  these  two  classes  of  study  of  our  mineral 
resources,  that  of  their  geology  and  manner  of  occurrence  and  that 
of  their  statistics  and  economic  conditions,  is  to  be  one  of  the  special 
features  of  the  future  work  of  thisi  division. 
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GElSTERAIi  REMARKS. 

The  varied  character  of  the  units  of  measurement  employed  in  the 
mineral  industry  makes  it  impossible  to  compare  the  outputs  of  the 
several  minerals  except  in  the  value  of  the  products.  The  figures 
given  in  the  following  summary  show  a  continuation  of  the  activity 
m  the  mineral  industries  of  the  United  States  noted  in  1900,  1901, 
1902,  and  1903,  though  the  value  of  the  output  for  1904  was  almost 
9  per  cent  less  than  that  for  1903;  the  value  m  1905  was  about  9  per 
cent  greater  than  that  for  1903. 

In  1906,  for  the  second  time,  the  total  value  of  our  mineral  pro- 
duction exceeded  the  enormous  sum  of  $1,500,000,000. 

The  exact  figures  for  1906  are  $1,902,517,565,  as  compared  with 
$1,623,928,720  in  1905,  with  $1,361,067,554  in  1904,  with  $1,491,- 
928,980  in  1903,  and  with  $1,323,102,717  in  1902;  a  gain  in  1906 
over  1905  of  $278,588,845,  or  17.15  per  cent;  a  gain  m  1906  over 
1904  of  $541,450,011,  or  39.78  per  cent;  over  1903  of  $410,588,585, 
or  27.52  per  cent,  and  over  1902  of  $579,414,848,  or  43.79  per  cent. 

As  heretofore,  iron  and  coal  are  the  most  important  of  our  min- 
eral products.  The  value  of  the  iron  in  1906  was  $505,700,000;  the 
value  of  the  coal  $513,079,809.  The  fuels  increased  from  $602,- 
257,548  in  1905,  to  $652,398,476  in  1906,  a  gain  of  $50,140,928,  or 
8.33  per  cent.  Anthracite  coal  showed  a  decrease  in  value  of 
$9,961,306,  from  $141,879,000  in  1905  to  $131,917,694  in  1906. 
The  average  price  of  anthracite  coal  per  long  ton  at  the  mine  was 
$2.30,  as  against  $2.25  in  1905,  $2.35  in  1904,  $2.50  in  1903,  and 
$2.35  in  1902;  and  the  average  price  per  short  ton  for  bituminous 
coal  at  the  mine  was  $1.11,  as  against  $1.06  in  1905,  $1.10  in  1904, 
$1.24  in  1903,  and  $1.12  in  1902.  The  increase  in  value  of  the 
bituminous  coal  output  over  1905  was  $46,503,821 — a  combined 
increase  in  value  of  coal  of  $36,542,515,  or  7.67  per  cent. 

The  gain  of  $278,588,845  in  the  total  value  of  our  mineral  produc- 
tion is  due  to  gains  in  both  metallic  and  nonmetalUc  products,  the 
metalUc  products  showing  an  increase  from  $702,453,101  in  1905  to 
$886,110,856  in  1906,  a  gain  of  $183,657,755,  and  the  nonmetallic 
products  showing  an  increase  from  $921,075,619  in  1905  to  $1,016,- 
206,709  in  1906,  a  gain  of  $95,131,090.  To  these  products  should 
be  added  estimated  unspecified  products,  including  molybdenum, 
bismuth,  and  other  mineral  products,  valued  at  $200,000,  making  a 
total  mineral  production  for  1906  of  $1,902,517,565. 
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METAIiS. 

Iron  and  steel, — Twenty  States  produced  pig  iron  in  1906,  as 
against  20  in  1905,  20  in  1904,  22  m  1903,  22  in  1902,  20  in  1901, 
and  21  in  1900  and  1899.  The  total  production  of  pig  iron  in  1906 
was  25,307,191  long  tons,  as  against  22,992,380  long  tons  in  1905; 
16,497,033  long  tons  in  1904;  18,009,252  tons  in  1903;  17,821,307 
tons  in  1902;  and  15,878,354  tons  in  1901.  The  production  of  1906 
shows  an  increase  in  quantity  of  2,314,811  long  tons,  or  over  10  per 
cent,  over  the  production  of  1905,  and  an  increase  in  value  from 
$382,450,000  to  $505,700,000,  amounting  to  $123,250,000,  or  32.25 
per  cent.  The  average  price  per  long  ton  of  pig  iron  increased  from 
$16.63  in  1905  to  $19.98  in  1906.  The  average  prices  per  long  ton 
in  recent  years  have  been  as  follows:  1904,  $14.13;  1903,  $19.12; 
1902,  $20.92;  1901,  $15.25. 

Iron  ores, — The  production  of  iron  ores  in  1906  amounted  to 
47,749,728  long  tons,  as  compared  with  42,526,133  long  tons  in  1905, 
with  27,644,330  long  tons  in  1904,  with  35,019,308  long  tons  in  1903, 
and  with  35,554,135  tons  in  1902.  The  value  at  the  mines  of  the 
ore  mined  in  1906  was  $100,597,106,  as  compared  with  $75,165,604 
in  1905.  As  in  the  seven  preceding  years,  the  production  of  iron 
ores  in  the  United  States  in  1906  was  never  equaled  by  that  of  any 
other  coimtry. 

Manganese  ores, — The  production  of  manganese  ores  was  2,825 
long  tons,  valued  at  $25,335,  in  1903,  and  increased  to  3,146  long 
tons,  valued  at  $29,466,  in  1904,  and  to  4,118  long  tons,  valued  at 
$36,214,  in  1905.  The  average  price  per  ton  in  1905  was  $8.80,  as 
compared  with  $9.37  in  1904  and  with  $8.97  dn  1903.  In  1906  the 
production  of  manganese  ores  was  6,921  long  tons,  valued  at  $88,132. 
The  average  price  was  $12.73  per  ton.  Manganiferous  iron  ores, 
carrying  from  20  to  40  per  cent  of  manganese,  were  produced  to  the 
extent  of  41,300  long  tons,  valued  at  $122,400. 

Gold, — The  production  of  gold  increased  from  3,910,729  ounces, 
valued  at  $80,835,648,  in  1904,  to  4,265,742  oimces,  valued  at 
$88,180,700,  in  1905,  and  to  4,565,333  ounces,  valued  at  $94,373,800, 
in  1906,  an  increase  in  1906  of  299,591  oimces  in  quantity  and  of 
$6,193,100  in  value. 

Silver, — ^The  production  of  silver  increased  in  quantity  from 
55,999,864  ounces  in  1904  to  56,101,600  ounces  in  1905,  and  to 
56,517,900  ounces  in  1906;  it  increased  in  commercial  value  from 
$32,035,378  in  1904  to  $34,221,976  in  1905,  and  to  $38,256,400  in 
1906,  a  gain  in  1906  of  $4,034,424. 

Copper, — The  production  of  copper  increased  from  812,537,267 
pounds,  valued  at  $105,629,845,  m  1904,  to  901,907,843  pounds, 
valued  at  $139,795,716,  in  1905,  and  to  917,805;682  poimds,  valued 
at  $177,595,888,  in  1906,  an  increase  in  1906  of  15,897,839  poimds  in 
quantity,  and  of  $37,800,172  in  value. 

Lead, — The  production  of  lead  in  1906  was  350,153  short  tons,  as 
against  302,000  short  tons  in  1905,  307,000  short  tons  in  1904,  and 
282,000  short  tons  in  1903.  The  value  of  the  production  in  1906 
was  $39,917,44-2,  as  compared  with  $28,690,000  in  1905,  with 
$26,402,000  in  1904,  and  with  $23,520,000  in  1903. 

Zinc, — The  production  of  zinc  in  1906  was  199,694  short  tons,  as 
against  203,849  short  tons  in  1905,  186,702  short  tons  in  1904,  and 
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159,219  short  tons  in  1903.  The  value  of  the  zinc  production  in 
1906  was  $24,362,668,  as  compared  with  $24,054,182  m  1905,  with 
$18;670,200  in  1904,  and  with  $16,717,995  in  1903. 

Bauxite, — In  1906  the  production  oi  bauxite  was  75,332  long  tons, 
valued  at  $368,311,  as  compared  with  48,129  long  tons,  valued  at 
$240,292,  in  1905,  with  47,661  long  tons,  valued  at  $235,704,  in  1904, 
and  with  48,087  long  tons,  valued  at  $171,306,  in  1903. 

Aluminum. — The  consumption  of  alimiinum  during  1906  was 
14,910,000  pounds,  valued  at  4,262,286,  as  against  11,347,000 
poimds,  valued  at  $3,246,300,  in  1905,  and  8,600,000  poimds,  valued 
at  $2,477^000,  in  1904. 

.  QuicJcsilver. — ^The  production  of  quicksilver  during  1906  amounted 
to  26,238  flasks  (or  76i  avoirdupois  pounds  net;  75  avoirdupois 
pounds  net  after  June,  1904) .  as  compared  with  30,451  flasks  in  1906, 
with  34,570  flasks  in  1904,  with  35,620  flasks  in  1903,  and  with  34,291 
flasks  in  1902.  The  value  of  the  quicksilver  produced  in  1906  was 
$958,634,  as  compared  with  $1,103,120  in  1905,  with  $1,503,795  in 
1904,  with  $1,544,934  in  1903,  and  with  $1,467,848  in  1902.  Cali- 
fornia reported  20,310  flasks,  as  compared  with  24,635  flasks  in  1906, 
with  29,217  flasks  in  1904,  with  30,526  flasks  in  1903,  and  with  28,972 
flasks  in  1902;  and  Texas  reported  4,761  flasks,  as  against  4,723  flasks 
in  1905,  5,336  flasks  in  1904,  5,029  flasks  in  1903,  and  5,319  flasks  in 
1902.     Utah  reported  1,164  flasks  and  Oregon  3  flasks  in  1906. 

Chromic  iron  ore. — California  was  the  only  State  producing  chro- 
mite  during  1906,  the  quantity  being  107  long  tons,  valued  at  $1,800, 
as  compared  with  22  long  tons,  valued  at  $375  in  1905,  with  123  long 
tons,  valued  at  $1,845  in  1904;  with  150  long  tons,  valued  at  $2,250, 
in  1903;  and  with  315  long  tons,  valued  at  $4,567  in  1902. 

Molybdenum. — The  commercial  production  of  molybdenum  in  1906 
was  approximately  the  same  as  the  production  of  1905,  which,  in  turn, 
was  in  excess  of  the  1904  production  of  14.5  short  tons  of  concen- 
trates, valued  at  $2,175.  The  production  in  1903  was  796  short  tons 
of  concentrates,  valued  at  $60,865.  The  value  of  molybdenum  ores 
fluctuates  very  greatly. 

Nickel. — There  was  no  production  of  metallic  nickel  reported  in 
1906  as  in  1905.  only  a  small  quantity  of  nickel  and  cobalt  ore  being 
reported  as  sola.  In  1904  the  output  was  24,000  pounds,  as  against 
a  production  of  114,200  pounds  in  1903,  and  of  5,748  pounds  in  1902. 
The  value  in  1904  was  $11,400,  as  against  $46,900  in  1903,  and  $2,701 
in  1902.  The  imports  of  nickel  in  1906  were  valued  at  $1,902,367, 
as  against  $1,962,131  in  1905,  $1,121,491  in  1904,  $1,493,889  in  1903, 
and  $1,437,649  in  1902. 

RvMe. — A  small  production  of  rutile,  chiefly  from  Virginia,  was 
reported  in  1906. 

Tungsten. — ^The  commercial  production  of  concentrated  tungsten 
ores  during  1906  amounted  approximately  to  928  short  tons,  valued 
at  $348,867,  as  against  803  short  tons,  valued  at  $268,676  in  1906; 
740  short  tons,  valued  at  $184,000  in  1904;  292  short  tons,  valued 
at  $43,639  in  1903;  and  184  short  tons  in  1902,  of  which  not  more 
than  a  few  tons  were  sold. 

.  Vranmm  and  vanadium. — The  production  of  uranium  and  vana- 
dium minerals  in  1906,  as  reported  to  the  Survey  and  included  under 
unspecified  products,  was  tne  largest  of  recent  years.    The  produc- 
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tion  in  1905  was  valued  at  $375,  as  against  $10,600  in  1904,  $5,625  in 
1903,  and  $48,125  in  1902. 

TanUdum. — ^A  commercial  production  of  tantalum  in  1906  was 
reported  from  Colorado  and  South  Dakota. 

PZo^tiwm.— The  production  of  platinum  from  domestic  ores  in 
1906  was  1,439  oxmces,  valued  at  $45,189,  as  compared  with  318 
ounces,  valued  at  $5,320,  in  1905;  with  200  oxmces,  valued  at  $4,160, 
in  1904;  with  110  ounces,  valued  at  $2,080,  in  1903;  and  with  94 
ounces,  valued  at  $1,814,  in  1902.  In  December,  1904,  the  price  of 
ingot  platinum  at  New  York  advanced  from  $18.50  to  $19.50  per 
oimce;  in  April,  1905,  it  was  $20.50;  in  January,  1906,  it  was  $20.50, 
in  February,  1906,  it  advanc^  to  $25;  in  September,  1906,  it  rose  to 
$33;  in  November  it  was  $38,  remaining  at  that  price  until  late  in 
February,  1907,  when  hard  platiniun  was  quoted  at  $41  per  ounce. 
This  price  declmed  on  June  15  to  $26  for  ordinary,  and  $28.50  for 
hard;  then  it  rose  to  $27  and  $29,  respectively,  on  July  27,  and  stands 
now  (August  3,  1907),  at  $28  for  ordinary  and  $29.50  for  hard. 

Antimony, — The  antimony  obtained  from  the  smelting  of  domestic 
ores  in  1906  amounted  to  404  short  tons,  valued  at  $58,149,  and  the 
antimony  obtained  from  hard  lead  produced  from  foreign  and  domes- 
tic lead  ores  was  1,362  short  tons,  valued  at  $286,004,  a  total  produc- 
tion for  1906  of  1,766  short  tons,  valued  at  $602,949,  as  compared 
with  3,240  short  tons,  valued  at  $705,787  in  1905;  with  3,057  short 
tons,  valued  at  $505,524,  in  1904;  with  3,128  short  tons,  valued  at 
$548,433,  in  1903;  and  with  3,561  short  tons,  valued  at  $634,506,  in 
1902. 

Bismuth. — ^The  marketed  production  of  bismuth  ore  in  1906  was 
8,334  pounds,  valued  at  $12,500;  in  1905  it  was  24,405  pounds, 
valued  at  $4,187;  in  1904  it  was  5,184  pounds,  valued  at  $314. 
There  was  no  marketed  production  of  bismuth  ores  in  the  United 
States  during  1903  or  1902. 

Tin, — There  was  a  small  production  of  metallic  tin  in  South 
Dakota  in  1906,  which,  with  concentrates  from  Alaska  and  from  the 
North  Carolina-South  Carolina  deposits,  was  valued  at  $35,600. 

FTJEIiS. 

Coal, — For  the  first  time  in  the  history  of  the  United  States  the 
production  of  coal  in  1906  reached  a  total  of  over  400,000,000  short 
tons,  showing  an  actual  output  of  414,157,278  tons  of  2,000  poimds. 
valued  at  $513,079,809.  Of  this  total,  the  output  of  anthracite  coal 
amoimted  to  63,646,010  long  tons  (equivalent  to  71,282,411  short 
tons),  which,  as  compared  with  the  production  of  69,339,152  long 
tons  in  1905,  was  a  decrease  of  5,694,142  long  tons,  or  over  8  per  cent. 
The  value  of  anthracite  coal  at  the  mines  in  1906  was  $131,917,694, 
as  against  $141,879,000  in  1905,  $138,974,020  in  1904,  $162,036,448 
in  1903,  and  $76,173,586  in  1902.  The  average  price  of  the  marketed 
anthracite  coal  sold  during  the  year  at  the  nunes  was  $2.30  per  long 
ton,  as  against  $2.25  per  long  ton^  in  1906,  $2.36  in  1904,  $2.50  in 
1903,  and  $2.36  in  1902. 

The  output  of  bituminous  coal  (which  includes  semianthracite  and 
all  semibituminous  and  lignite  coals),  amounted  in  1906  to  342,874,867 
short  tons,  valued  at  $381,162,116,  as  compared  with  315,062.785 
short  tons,  valued  at  $334,668,294,  in  1905;  with  278,669,689  short 
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tons,  valued  at  $306,397,001,  in  1904;  with  282,749,348  short  tons, 
valued  at  $351,687,933,  in  1903;  and  with  260^216,844  short  tons, 
valued  at  $290,858,483,  in  1902.  The  increase  in  the  production  of 
bitmninous  coal  in  1906  over  1905  was  therefore  27,812,082  short 
tons  in  quantitv  and  $46,503,821  in  value.  The  average  price  of 
bituminous  coal  per  ton  at  the  mines  during  1906  was  $1.11,  as 
against  $1.06  in  1905.  $1.10  in  1904,  and  $1.24  per  ton  in  1903,  the 
highest  price  recorded  by  the  Survey. 

Coke, — ^The  coke  production  of  tne  United  States  in  1906,  which 
included  the  output,  4,558,127  short  tons,  from  3,362  retort  or  by- 
product ovens,  amoimted  to  36,401,217  short  tons,  as  compared 
with  32,231,129  short  tons  in  1905,  with  23,661,106  short  tons  in  1904, 
with  25,274.281  short  tons  in  1903,  and  with  25,401,730  short  tons 
m  1902.  The  increase  in  quantity  in  1906  from  1905  was  4,159,088 
short  tons,  or  over  12  per  cent.  The  total  value  was  $91,608,034,  as 
affainst  $72,476,196  in  1905,  a  gain  of  $19,157,338,  or  26  per  cent. 
The  average  price  per  ton  in  1906  was  $2.52,  against  $2.25  in  1905. 
The  average  output  from  the  by-product  ovens  in  1906  was  1,356 
tons  per  oven,  against  an  average  of  373.6  tons  per  oven  from  the 
beehive  ovens. 

Natural  gas, — The  value  of  the  natural  gas  produced  in  1906  was 
$46,873,932,  as  compared  with  $41,562,855  in  1905,  with  $38,496,760 
in  1904,  with  $35,807,860  in  1903,  and  with  $30,867,863  m  1902— a 
gain  of  about  13  per  cent  in  1906  over  1905. 

Qas,  coke,  tar,  and  ammonia. — ^The  aggregate  value  of  all  the 
products  obtained  from  the  distLQation  of  coal  in  gas  works  and 
retort  ovens  in  1905  was  $56,684,972,  as  against  $51,157,736  in  1904, 
and  $47,830,600  in  1903.  No  report  has  been  prepared  for  1906;  the 
estimated  value  of  the  products  is  distributed  among  the  respective 
States  in  the  table  of  output  and  value  by  States. 

Petroleum. — The  total  production  of  crude  petroleum  in  the  United 
States  m  1906  was  126,493,936  barrels,  as  against  134,717,580 
barrels  in  1905,  117,080,960  barrels  in  1904,  and  100,461,337  barrels 
in  1903,  a  decrease  in  1906  of  8,277,644  barrels,  or  6.14  per  cent  from 
the  production  of  1905.  Among  the  noteworthy  changes  in  produc- 
tion in  1906  were  gains,  as  compared  with  1905,  of  nearly  10,000,000 
barrels  in  the  Mid-Continent  field  and  of  over  4,000,000  barrels  in 
the  Illinois  field;  these  gains  were  more  than  offset  by  losses  of  over 
15,000,000  barrels  in  Texas,  over  3,000,000  barrels  in  Indiana,  and 
of  over  1,000,000  barrels  each  in  Ohio  and  West  Virginia. 

The  value  of  crude  petroleum  produced  during  1906  was  $92,444,735, 
or  an  average  price  or  73.1  cents  per  barrel,  as  against  $84,157,399,  or 
an  average  price  of  62.47  cents  per  barrel,  in  1905;  against  $101,175,- 
455,  or  86.41  cents  per  barrel,  in  1904,  and  against  $94,694,050, 
or  94.26  cents  per  barrel,  in  1903. 

STBTJCTURAIi  MATEBIAIiS. 

Cement. — ^The  total  production  of  hydraulic  cement  in  the  United 
States  in  1906  was  51,000,445  barrels,  valued  at  $55,302,277,  as  com- 
pared with  40,102,308  barrels,  valued  at  $35,931,533,  in  1905;  with 
31,675,257  barrels,  valued  at  $26,031,920,  m  1904;  with  29,899,140 
barrels,  valued  at  $31,931,341,  in  1903,  and  with  25,753,504  barrels, 
valued  at  $25,366,380,  in  1902.    The  Portland  cement  production 
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m  1906  was  46,463,424  barrels,  valued  at  $52,466,186,  as  compared 
with  36,246,812  barrels,  valued  at  $33,245,867,  in  1905;  with 
26,505,881  barrels,  valued  at  $23,355,119,  in  1904;  with  22,342,973 
barrels,  valued  at  $27,713,319,  in  1903,  and  with  17,230,644  barrels, 
valued  at  $20,864,078,  in  1902 — an  increase  in  quantity  in  1906,  as 
compared  with  1905,  of  1 1,216,612  barrels,  and  in  value  of  $19,220,319. 
The  production  of  natural  cement  in  1906  was  4,055,797  barrels, 
valued  at  $2,423,170,  as  compared  with  4,473,049  barrels,  valued  at 
$2,413,052,  in  1905;  with  4,866,331  barrels,  valued  at  $2,450,150. 
in  1904;  with  7,030,271  barrels,  valued  at  $3,675,520,  m  1903,  and 
with  8,044,305  barrels,  valued  at  $4,076,630,  in  1902— a  decrease  in 
quantity  in  1906  of  417,252  barrels  and  an  increase  in  value  of 
$10,118.  The  production  of  slag  cement  in  1906  amoimted  to 
481,224  barrels,  valued  at  $412,921,  as  against  382,447  barrels, 
valued  at  $272,614,  in  1905;  303,045  barrels,  valued  at  $226,651,  in 
1904,  and  525,896  barrels,  valued  at  $542,502,  in  1903. 

Okby  'products. — The  activity  in  all  branches  of  the  clay-working 
industries  noted  in  the  reports  as  true  of  1899,  1900,  1901,  1902,  and 
1903  diminished  very  slightly  dining  1904,  but  increased  vigorously 
in  1905,  which  increase  continued  m  1906.  The  value  of  all  clay 
products,  as  reported  to  this  oflBice  in  1906,  was  $161,032,722,  as 
against  $149,697,188  in  1905,  $131,023,248  in  1904,  $131,062,421  in 
1903,  and  $122,169,531  in  1902.  The  brick  and  tile  products  in  1906 
were  valued  at  $129,591,838,  as  against  $121,778,294  in  1905, 
$105,864,978  in  1904,  $105,626,369  in  1903,  and  $98,042,078  in  1902. 
The  pottery  products  were  valued  in  1906  at  $31,440,884,  as  against 
$27,918,894  m  1905,  $25,158,270  in  1904,  $25,436,052  in  1903,  and 
$24,127,453  in  1902. 

The  commercial  production  of  clay  mined  and  sold  in  1906  by 
those  not  manufacturing  the  clay  themselves  was  valued  at  $3,245,256, 
as  against  $2,768,006  in  1905,  $2,320,162  in  1904,  and  $2,594,042  in 
1903. 

Lime. — The  production  of  lime  in  1906  was  3,197,754  short  tons, 
valued  at  $12,480,653,  as  against  2,984,100  short  tons,  valued  at 
$10,941,680,  in  1905,  and  against  2,707,809  short  tons,  valued  at 
$9,951,456,  in  1904.  The  output  was  valued  at  $9,255,882  in  1903  and 
at  $9,335,618  in  1902.  The  average  price  per  short  ton  was  $3.67  in 
1905  and  $3.90  in  1906. 

Sand-lime  hrick. — The  production  of  sand-lime  brick  in  1906  was 
valued  at  $1,170,005,  as  against  $972,064  in  1905,  $463,128  in  1904, 
and  $155,040  in  1903. 

Slate, — The  production  of  slate  in  1906  was  valued  at  $5,668,346, 
as  against  $5,496,207  in  1905,  $5,617,195  in  1904,  $6,256,885  in  1903, 
and  $5,696,051  in  1902. 

Stone, — The  value  of  all  kinds  of  stone  produced  in  the  United 
States  dining  1906  amounted  to  $66,378,794,  as  compared  with 
$63,798,748  in  1905,  with  $58,765,715  in  1904,  with  $57,433,141  in 
1903,  and  with  $54,798,682  in  1902. 

Included  under  stone  is  the  limestone  used  for  fluxing  in  blast 
furnaces,  which  in  1906  was  16,077,202  lonffXons,  valued  at  $7,612,692, 
as  compared  with  15,387,891  long  tons,  valued  at  $7,004,265,  in  1906; 
with  10,657,038  long  tons,  valued  at  $4,702,768,  in  1904,  and  with 
12,029,719  long  tons,  valued  at  $5,423,732,  in  1903. 
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ABRASIVE  MATERIAXS. 

Alund/am  or  artificial  corundum, — ^The  production  of  alundum  by 
the  Norton  Emery  Wheel  Company  amounted  in  1906  to  4,712,000 
pounds,  valued  at  $282,720,  an  average  of  6  cents  per  pound,  as  com- 
pared with  3,612,000  poimds  manufactured  in  1905,  valued  at  $252,840, 
an  average  of  7  cents  per  pound,  and  with  4,020,000  pounds  manu- 
factured m  1904. 

Carborundum, — The  production  of  carborundum  in  1906  was 
6,225,300  pounds  as  against  5,596,000  pounds  in  1905,  7,060,380 
pounds  in  1904,  4,759,890  pounds  in  1903,  and  3,741,500  pounds  in 
1902.  The  value  of  the  carborundum  varies  from  7  to  10  cents  a 
poimd. 

Corundum  and  emery. — The  combined  production  of  corundum 
and  emery  in  1906  amounted  to  1,160  short  tons,  valued  at  $44,310, 
as  against  2,126  short  tons,  valued  at  $61,464,  in  1905;  1,916  short 
tons,  valued  at  $56,985,  in  1904;  2,542  short  tons,  valued  at  $64,102, 
in  1903;  and  4,251  short  tons,  valued  at  $104,605,  in  1902. 

Crushed  steel. — The  production  of  crushed  steel  in  1906  was  837,000 
pounds,  as  against  612,000  pounds  in  1905,  790,000  pounds  in  1904, 
755,000  pounds  in  1903,  ami  735,000  pounds  in  1902. 

Crystalline  quartz. — Li  1906  the  production  of  crystalUne  quartz 
included  under  abrasives  amounted  to  24,082  short  tons,  valued  at 
$121,671,  as  against  19,039  short  tons,  valued  at  $88,118,  in  1905; 
against  31,940  short  tons,  valued  at  $74,850,  in  1904;  8,938  short 
tons,  valued  at  $76,908,  in  1903,  and  15,104  short  tons,  valued  at 
$84,335  m  1902. 

Garnet. — The  production  of  abrasive  garnet  in  the  United  States 
during  1906  amounted  to  4,650  short  tons,  valued  at  $157,000,  as 
against  5,050  short  tons,  valued  at  $148,095,  in  1905;  3,854  short 
tons,  valued  at  $117,581,  in  1904;  3,950  short  tons,  valued  at  $132,500, 
in  1903;  and  3,926  short  tons,  valued  at  $132,820,  in  1902.  The 
average  price  for  the  1906  production  is  reported  at  $33.98  per  ton. 

Grindstones. — The  total  value  of  all  kinds  of  grindstones  produced 
during  1906  was  $744,894,  as  against  $777,606  in  1905,  $881,527  in 

1904,  $721,446  in  1903,  and  $667,431  in  1902.  The  production  of 
1904  was  the  largest  on  record  for  any  year.  It  should  be  remem- 
bered, however,  tnat  the  price,  which  ranged  from  $15  to  $18  per  ton, 
has  decreased  to  from  $8  to  $11  per  ton,  and  that  therefore  the  ton- 
nage of  grindstones  used  has  correspondingly  increased  within  the 
last  few  years. 

Infusorial  earth  and  tripoli, — In  1906  the  production  of  infusorial 
earth  and  tripoli  amounted  to  8,099  short  tons,  valued  at  $72,108,  as 
against  10,977  short  tons,  valued  at  $64,637,  in  1905;  against  6,274 
short  tons,  valued  at  $44,164,  in  1904;  9,219  short  tons,  valued  at 
$76,273,  in  1903;  and  5,665  short  tons,  valued  at  $53,244,  in  1902. 

MiUstones  and  buhrstones, — The  value  ot  the  production  of  mill- 
stones and  buhrstones  in  1906  was  $48,590,  as  against  $37,974,  in 

1905,  $37,338  in  1904,  $52,552  in  1903,  and  $59,808  in  1902.  From 
1886  to  1894  there  was  a  very  large  decrease — ^from  $140,000  to 
$13,887 — ^in  the  production  of  buhrstones.  From  1894  to  1902  there 
was  a  gradual  increase  in  the  production,  but  there  was  a  compara- 
tive decrease  in  1903,  1904,  1906,  and  1906. 
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Oilstones  and  whetstones, — There  was  a  continued  increase  in  the  com- 
mercial domestic  production  of  oilstones  and  whetstones  during  1906, 
the  value  rising  from  $188,985  in  1904  to  $244,646  hi  1905  and  to 
$268,070  in  1906.  The  production  was  valued  at  $366,857  in  1903 
and  at  $221,762  in  1902. 

Pumice. — ^The  production  of  pumice  amounted  in  1906  to  12,200 
short  tons,  valuea  at  $16,750,  as  against  1,832  short  tons,  valu€\4  at 
$5,540  in  1905;  1,530  short  tons,  valued  at  $5,421,  in  1904;  885 
short  tons,  valued  at  $2,665,  in  1903;  and  700  short  tons,  valued  at 
$2,750,  in  1902. 

CHEMICAI.  MATERIAIiS. 

Arseni(ms  oxide. — The  domestic  production  of  arsenious  oxide 
(white  arsenic)  in  1906  was  1,474,000  pounds,  valued  at  $63,460,  as 
against  1,507,386  pounds,  valued  at  $35,210,  in  1905;  72,413  pounds, 
valued  at  $2,185,  in  1904;  1,222,000  pounds,  valued  at  $36,691,  in 
1903;  and  2,706,000  pounds,  valued  at  $81,180,  in  1902. 

Bordx. — The  reported  returns  for  1906  gave  an  aggregate  produc- 
tion ot  crude  borax  of  58,173  short  tons,  valued  at  $1,182,410,  as 
against  46,334  short  tons,  valued  at  $1,019,154,  in  1905;  45,647  short 
tons,  valued  at  $698,810,  in  1904;  and  34,430  short  tons,  valued  at 
$661,400,  in  1903. 

Bromine. — The  production  of  bromine  in  1906,  including  the  bro- 
mine contained  in  potassium  bromide,  amounted  to  1,283,250  pounds, 
valued  at  $165,204,  as  compared  with  1,192,758  pounds,  valued  at 
$178,914,  in  1905;  with  897,100  pounds,  valued  at  $269,130,  m  1904; 
with  598,500  pounds,  valued  at  $167,580,  in  1903;  and  with  513,893 
pounds,  valued  at  $128,472,  in  1902. 

Fluorspar. — The  total  commercial  production  of  fluorspar  in  1906 
was  40,796  short  tons,  valued  at  $244,025,  as  compared  with  57,385 
short  tons,  valued  at  $362,488,  in  1905;  with  36,452  short  tons, 
valued  at  $234,755,  in  1904;  and  with  42,523  short  tons,  valued  at 
$213,617,  in  1903.     The  prices  of  crude  fluorspar  in  1906  were  re- 

gorted  as  ranging  from  $3.60  to  $6  per  ton  and  the  prices  of  ground 
uorspar  as  rangmg  from  $9  to  $12  per  ton. 
Gypsum. — The  output  of  crude  gypsum  in  1906  was  1,540,585 
short  tons,  valued  in  its  first  marketable  condition  at  $3,837,975,  as 
compared  with  1,043,202  short  tons,  valued  at  $3,029,227,  in  1905; 
with  940,917  short  tons,  valued  at  $2,784,325,  in  1904;  with  1,041,704 
short  tons,  valued  at  $3,792,943,  in  1903;  and  with  816,478  short 
tons,  valued  at  $2,089,341,  in  1902.  The  greatly  increased  produc- 
tion of  late  years  is  attributable  to  the  largely  increased  use  of  wall 
plaster  and  of  plaster  of  Paris  in  large  modem  buildings. 

Lithium  minerals. — The  production  of  lithium  minerals  in  1906 
was  383  short  tons,  valued  at  $7,411,  as  against  79  short  tons,  valued 
at  $1,412,  in  1905*  577  short  tons,  valued  at  $5,155,  in  1904;  and  1,155 
short  tons,  valued  at  $23,425,  in  1903.  The  output  in  1905  and  1906 
came  from  California  and  South  Dakota.  There  were  no  imports  of 
lithium  salts  in  either  1905  or  1906. 

Marls. — ^The  production  of  marls  in  the  United  States  in  1906  was 
19,104  short  tons,  valued  at  $7,341 ;  in  1905  it  was  38,026  short  tons, 
valued  at  $16,494;  in  1904  it  was  18,989  short  tons,  valued  at  $13,145, 
and  in  1903  it  was  34,211  short  tons,  valued  at  $22,521. 
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Phosphate  rock. — The  total  commercial  production  of  phosphate 
rock  reported  to  the  Survey  in  1906  amoimted  to  2,080,957  long  tons, 
valued  at  $8,579,437,  as  compared  with  1,947,190  long  tons,  valuea 
at  $6,763,403,  in  1905;  with  1,874,428  long  tons,  valued  at 
$6,580,875,  in  1904,  and  with  1,581,576  lone  tons,  valued  at 
$5,319,294,  in  1903.  The  total  quantity  of  phospnate  rock  reported 
as  mined  during  1906  was  2,001,394  long  tons,  as  against  2,138,309 
loi^  tons  mined  in  1905  and  1,991,169  long  tons  mined  in  1904. 

Salt. — ^The  salt  product  includes  salt  in  the  form  of  brine  used  in 
large  quantities  for  the  manufacture  of  soda  ash,  sodiimi  bicarbonate, 
caustic  soda,  and  other  sodium  salts.  The  domestic  production  of 
salt  in  1906  amoimted  to  28,172,380  barrels  of  280  poimds,  valued  at 
$6,658,350,  as  compared  with  25,966,122  barrels,  valued  at  $6,095,922, 
in  1905;  with  22,030,002  barrels,  valued  at  $6,021,222,  in  1904;  with 
18,968,089  barrels,  valued  at  $5,286,988,  in  1903,  and  with  23,849,231 
barrels,  valued  at  $5,668,636,  in  1902. 

Sulphur  and  pyrite. — The  domestic  production  of  sulphur  in  1906 
was  294,153  long  tons,  valued  at  $5,096,678;  the  production  of 
pyrite  was  261,422  long  tons,  valued  at  $931,305.  The  combined 
production  in  1906  of  sulphur  and  pyrite  for  the  manufacture  of  sul- 
phuric acid  amoimted  to  555,575  long  tons,  valued  at  $6,027,983,  as 
compared  with  434,677  long  tons,  valued  at' $4,645,052,  in  1905;  with 
334,373  long  tons,  valued  at  $3,478,568,  in  1904;  with  233,127  long 
tons,  valuea  at  $1,109,818,  in  1903,  and  with  207,874  long  tons,  valued 
at  $947,089,  in  1902. 

PIGMENTS. 

Barytes. — ^The  production  of  crude  barytes  in  1906  was  50,231 
short  tons,  valuea  at  $160,367,  as  compared  with  48,235  short  tons, 
valued  at  $148,803,  in  1905;  with  65,727  short  tons,  valued  at 
$174,958,  in  1904;  with  50,397  short  tons,  valued  at  $152,150,  in 
1903,  and  with  61,668  short  tons,  valued  at  $203,154,  in  1902. 

Cobalt  oxide. — There  was  no  production  of  cobalt  oxide  reported  in 

1905  and  1906.  In  1904  it  was  22,000  pounds,  valued  at  $42,600;  in 
1903  it  was  120,000  pounds,  valued  at  $228,000;  in  1902  it  was  3,730 
pounds,  valued  at  $6,714.  All  the  cobalt  oxide  was  obtained  as  a 
Dy-product  in  smelting  lead  ores  at  Mine  La  Motte,  Missouri, 

Mineral  paints. — The  commercial  production  of  mineral  paints  in 

1906  amounted  to  49,921  short  tons,  valued  at  $521,729,  as  com- 
pared with  56,599  short  tons,  valued  at  $724,933,  in  1905;  with 
52,336  short  tons,  valued  at  $493,434,  in  1904;  with  56,262  short 
tons,  valued  at  $500,922,  in  1903;  with  60,191  short  tons,  valued  at 
$745,227,  in  1902. 

Zinc  white. — ^The  production  of  zinc  white  in  1906  amounted  to 
74,680  short  tons,  valued  at  $5,999,375,  as  compared  with  68,603 
short  tons,  valued  at  $5,520,240,  in  1905;  with  63,363  short  tons, 
valued  at  $4,808,482,  in  1904;  with  62,962  short  tons,  valued  at 
$4,801,718,  in  1903,  and  with  52,645  short  tons,  valued  at  $4,016,499, 
in  1902. 

MISCBIiliAIOJOUS. 

Asbestos. — ^The  asbestos  commercially  produced  in  the  United 
States  in  1906  was  obtained  chiefly  from  deposits  in  Georgiia,  Vir- 
ginia, and  Wyoming,  with  small  quantities  from  Arizona,  California, 
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and  Massachusetts.  The  total  commercial  production  was  1,695 
short  tons,  valued  at  $28,565,  as  against  3,109  short  tons,  valued  at 
$42,975,  in  1905;  against  1,480  short  tons,  valued  at  $25,740,  in  1904, 
and  887  short  tons,  valued  at  $16,760,  in  1903. 

Asphalt, — Under  this  title  are  included  the  various  bitumens  or 
hydrocarbons  not  discussed  elsewhere  under  the  heading  ^'Petro- 
leimi."  The  commercial  production  in  1906  was  138,059  snort  tons, 
valued  at  $1,290,340,  as  against  115,267  short  tons,  valued  at 
$758,153,  in  1905;  108,572  short  tons,  valued  at  $879,836,  in  1904; 
101,255  short  tons,  valued  at  $1,005,446,  in  1903,  and  105,458  short 
tons,  valued  at  $765,048,  in  1902. 

Feldspar, — The  production  of  feldspar  in  1906  was  75,656  short 
tons,  valued  at  $401,531,  as  against  35,419  short  tons,  valued  at 
$226,157,  in  1905;  45,188  short  tons,  valued  at  $266,326,  m  1904; 
41,891  short  tons,  valued  at  $256,733,  in  1903,  and  45,287  short  tons 
valued  at  $250,424,  in  1902. 

Fibrous  talc, — This  variety  of  talc,  or  soapstone,  occurs  in  but  one 
locality  in  the  United  States — Gouverneur,  St.  Lawrence  County, 
N.  Y.  It  is  used  principally  as  makeweight  in  the  manufacture  of 
paper.  In  1906  tne  production  was  61,672  short  tons,  valued  at 
$557,200,  as  against  56,5l00  short  tons,  valued  at  $445,000,  in  1905; 
64,005  short  tons,  valued  at  $507,400,  in  1904;  60,230  short  tons, 
valued  at  $421,600,  in  1903,  and  71,100  short  tons,  valued  at  $615,350, 
in  1902. 

FuUer^s  earth, — As  reported  to  the  Survey,  the  production  of  fuller's 
earth  in  1906  was  32,040  short  tons,  valued  at  $265,400,  as  against 
25.178  short  tons,  valued  at  $214,497,  in  1905;  29,480  short  tons, 
valued  at  $168,500,  m  1904,  and  20,693  short  tons,  valued  at  $190,277, 
in  1903.  The  imports  in  1906  were  valued  at  $108,695,  as  against 
$105,997  in  1905. 

Glas$  sand, — The  production  of  glass  sand  in  1906  was  1,089,430 
short  tons,  valued  at  $1,208,788,  as  against  1,060,334  short  tons, 
valued  at  $1,107,730,  m  1905;  858,719  short  tons,  valued  at  $796,492, 
in  1904,  and  823,044  short  tons,  valued  at  $855,828,  in  1903. 

Graphite. — ^The  commercial  production  of  crystalline  graphite  dur- 
ing 1906  amounted  to  5,887,982  pounds,  valued  at  $238,064,  as  com- 
pared with  6,036,567  pounds,  valued  at  $237,572,  in  1905;  with 
5,681,177  pounds,  valued  at  $238,447,  in  1904.  and  with  4,538,155 
pounds,  valued  at  $154,170,  in  1903.  The  proauction  of  amorphous 
graphite  in  1906  was  16,853  short  tons,  valued  at  $102,175,  as  com- 
pared with  21,953  short  tons,  valued  at  $80,639,  in  1905;  with  16,927 
short  tons,  valued  at  $82,925,  in  1904,  and  with  16,591  short  tons, 
valued  at  $71,384,  in  1903.  The  production  of  artificial  graphite  in 
1906  was  5,074,757  pounds,  valued  at  $337,204,  the  average  price 
being  6.64  cents  per  pound,  as  compared  with  4,591,550  pounds, 
valued  at  $313,980,  the  average  price  oeing  6.83  cents  per  pound,  in 
1905;  with  3,248,000  pounds^  valued  at  $217,790,  the  average  price 
being  6.71  cents  per  pound,  m  1904;  with  2,620,000  pounds,  valued 
at  $178,670,  in  1903,  when  the  average  price  was  6.82  cents  per 
poimd,  and  with  2,358,828  pounds,  valued  at  $110,700,  in  1902,  when 
the  average  price  was  4.69  cents  per  pound. 

Magnesite, — The  production  of  magnesite  in  the  United  States  con- 
tinues to  be  limited  to  California.  During  the  year  1906  the  commer- 
cial production  reported  was  7,805  short  tons,  valued  at  $23,415,  as 
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compared  with  3,933  short  tons,  valued  at  $15,221,  in  1905;  with 
2,850  short  tons,  valued  at  $9,298,  in  1904;  and  with  3,744  short  tons, 
valued  at  $10,595,  in  1903, 

Mica, — ^The  total  production  of  mica  in  1906  was  1,423,100  poimds 
.  of  sheet  mica,  valued  at  $252,248,  and  1,489  short  tons  of  scrap  mica, 
valued  at  $22,742,  as  against  924,875  poimds  of  sheet  mica,  valued  at 
$160,732,  and  1,126  short  tons  of  scrap  mica,  valued  at  $17,856,  in 
1905;  and  668,358  pounds  of  sheet  nuca,  valued  at  $109,462,  and 
1,096  short  tons  of  scrap  mica,  valued  at  $10,854^  in  1904. 

Mineral  waters. — The  total  production  of  mineral  waters  in  1906 
was  51,407,668  gallons,  valued  at  $8,559,650,  as  compared  with 
47.590,081  gallons,  valued  at  $6,811,611,  in  1905;  with  50,723,500 
gallons,  valued  at  $7,198,450,  in  1904;  and  with  51,242,757  gallons, 
valued  at  $9,041,078,  in  1903. 

Monazite  and  zircon, — ^The  production  of  monazite  is  confined  ex- 
clusively to  North  Carolina  and  South  Carolina,  about  five-sixths 
being  ootained  from  the  former  State.  In  1906  the  production  was 
847,275  pounds  of  concentrates,  valued  at  $152,560.  In  1905  the 
production  (including  small  quantities  of  zircon  and  columbite) 
amounted  to  1,352,418  pounds,  valued  at  $163,908,  as  compared  with 
745,999  pounds  (includmg  small  quantities  of  zircon,  columbite,  and 
gadolinite),  valued  at  $85,038,  in  1904*  with  865,000  pounds,  valued 
at  $65^200  (including  3,000  pounds  of  zircon,  valued  at  $570),  in  1903; 
and  with  802,000  pounds  of  monazite,  valued  at  $64,160,  in  1902. 

Peat. — There  was  no  commercial  production  of  peat  in  1906.  Con- 
siderable experimental  work  has  been  done  in  the  production  of  peat 
bricks  for  use  as  fuel  under  boilers,  and  in  the  practical  tests  of  ma- 
chine peat. 

Potassium  salts, — ^There  was  no  production  of  potassium  salts  in 
the  United  States  in  1906;  the  imports  amounted  to  226,859,750 
pounds,  valued  at  $5,941,217. 

Precious  stones, — The  value  of  the  gems  and  precious  stones  found 
in  the  United  States  in  1906  was  reported  as  $208,000,  as  against 
$326,350  m  1905,  $324,300  in  1904,  $307,900  in  1903,  and  $328,450  in 
1902.  There  has  been  a  great  advance  in  the  lapidary  industry  in  the 
United  States  since  1894.  The  cutting  of  our  native  gems  has  grown 
to  the  proportions  of  an  industry. 

Quartz  (Jlint). — The  production  of  flint  in  1906  was  66,697  short 
tons,  valued  at  $243,012,  as  against  51,145  short  tons,  valued  at 
$104,109,  in  1905;  52,270  short  tons,  valued  at  $100,590,  in  1904; 
55,233  short  tons,  valued  at  $156,947,  in  1903;  and  36,365  short  tons, 
valued  at  144,209,  in  1902. 

Sand  and  gravel, — The  production  of  sand  for  molding,  building, 
engine,  furnace,  and  other  purposes,  and  of  gravel,  reported  in  1906, 
was  31,842,572  short  tons,  valued  at  $11,489,420,  as  against  22,144,633 
short  tons  valued  at  $10,115,915,  in  1905;  and  9,821,009  short  tons, 
valued  at  $4,951,607,  in  1904. 

Selenium, — rThere  was  a  small  production  of  selenium  in  1906  in  the 
electrolytic  refining  of  copper. 

Talc  and  soapstone, — Exclusive  of  the  production  of  fibrous  talc 
from  Gouvemeur,  N.  Y.,  the  production  of  talc  and  soapstone  in  1906 
amoimted  to  58,972  short  tons,  valued  at  $874,356,  as  compared  with 
40,134  short  tons,  valued  at  $637,062,  in  1905;  with  27,184  short  tons. 
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valued  at  $433,331,  in  1904;  with  26,671  short  tons,  valued  at 
$418,460,  in  1903;  and  with  26,854  short  tons,  valued  at  $525,157,  in 
1902. 

Cadmium, — Cadmium  is  being  produced  by  the  Grasselli  Chemical 
Company,  of  Cleveland,  Ohio,  and  the  product  is  shipped  to  Ger- 
many. It  is  noteworthy  that  cadmium  is  now  exported  from  the 
United  States  rather  than  imported,  as  has  heretofore  been  the  case. 

No  information  is  at  hand  as  to  the  source  of  the  ores  nor  as  to 
the  process  used  in  reducing  the  metal. 
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MENlBRAIi    PRODUCTS    OF    THE   UNITED    STATES    IK    1905 

AND  190e. 

The  two  following  sets  of  tables  shoxild  be  sharply  discriminated. 
Fron^  the  tabular  statement  headed  7  Mineral  products  of  the  United 
States  in  1905  and  1906/'  including  also  the  tables  for  the  years 
1880  to  1906,  all  imnecessary  dupUcation  has  been  excluded.  Thf5 
manufactured  coke  product,  amoimting  in  1906  to  36,401,217  short 
tons  and  valued  at  $91,608,034,  is  excluded,  as  the  quantity  and  value 
of  the  coal  used  in  its  manufacture  are  included  in  tne  statistics  of  coal 

Eroduction.  Similarly,  white  lead,  red  lead,  sublimed  lead,  zinc  lead, 
tharge,  and  orange  mineral,  whose  average  aggregate  value  for  the 
last  ten  years  has  largely  exceeded  $10,000,000,  are  not  given  in  the 
table,  the  base  from  which  they  are  made  being  included  in  the  output 
of  pig  lead.  Zinc  white  or  zinc  oi^dde,  on  the  otner  hand,  made  directly 
^om  the  ores  and  consequently  not  included  in  spelter  production,  is 
tabulated.  The  production  of  pig  iron  and  its  value  are  given  in  the 
table  as  the  best  means  of  presentmg  the  statistics  of  the  production  of 
h-on  m  the  first  marketable  condition,  the  value  of  iron  ores  being 
excluded.  Similarly,  the  value  of  the  products  of  the  clay  industries 
is  given  as  being  the  first  marketable  condition  of  the  greater  part  of 
the  clay  produced,  although  the  production  and  value  of  the  clay 
mined  and  sold  in  the  raw  state  by  clay  miners  to  manufacturers  of 
clay  are  elsewhere  shown  separately,  but  are  not  included  in  the  tabular 
statement,  in  order  to  avoid  dupUcation. 

In  the  second  large  tabular  statement,  however,  under  the  heading 
''  Output  and  value,  by  States  and  Territories,  of  mineral  products  of 
the  United  States  in  the  calendar  years  1905  and  1906,  raw  clay, 
iron  ores,  lead  paints,  and  the  coal  products  are  included  under  the 
respective  producing  States. 

It  will  be  seen  that  the  two  tabular  statements  differ  materially. 
They  both  give  the  value  of  the  mineral  products  in  the  years  1905 
and  1906;  but  the  first  gives  the  net  value  of  the  mineral  products 
of  the  whole  country  in  their  first  marketable  form  and  the  second 
gives  the  value  of  these  products  and,  in  addition,  the  value  of  some 
of  their  raw  materials  or  derivatives  in  their  first  marketable  condi- 
tion.    The  first  table  avoids  dupUcation;  the  second  does  not. 

The  figures  for  gold  and  silver  for  1905  and  1906  in  the  first  table 
are  the  official  figures  agreed  upon  by  the  United  States  Geological 
Survev  and  the  Director  of  the  Mint. 
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Mineral  products  of  the  United 


1905. 


1 
2 
3 

4 

5 

6 

7 

8 

9 

10 

11 
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14 

15 
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17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 

42 

43 

44 

45^ 

46 

47 

48 

49 

50 

51 
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Product. 


METALLIC. 


Pig  iron,o  spot  value  & c  long  tons. 

Silver,  commercial  value <* troy  ounces. 

Gold,  coining  value  « do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  /  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco g  flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  i  value  at  San  Francisco short  tons. 

Nickel,  i  value  at  Philadelphia pounds. 

Tin do... 

Platinum,  value  (crude)  at  New  York  City troy  ounces. 


Total  value  of  metallic  products 

NONMETALLIC   (SPOT  VALUES). 

Bituminous  coal"* short  tons. , 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum »  barrels. 

Clay  products  « 

Cement p  barrels. 

Lime short  tons. 

Sand-lime  brick 

Slate 


Stone  9 

Corundum  and  emery short  tons. . 

Crystalline  ouartz do 

Garnet  for  abrasive  purposes do 

Grindstones 

Infusorial  earth  and  tripoli short  tons. . 

Millstones 

Oilstones,  etc 

Arsenious  oxide pounds. . 

Borax  (crude) short  tons. . 

Bromine pounds. . 

Fluorspar short  tons. . 

Gvpsum do 

Lithium  minerals do 

Marls do 

Phosphate  rock long  tons. . 

Py  rite do 

Sulphur do 

Salt r  barrels. . 

Barytes  (crude) short  tons. . 

Cobalt  oxide pounds. . 

Mineral  paints  * short  tons. . 

Zinc  white do 

Asbestos do 

Asphalt do 

Bauxite long  tons. . 

Chromic  iron  ore do 

Feldspar short  tons. . 

Fibrous  talc do 

Fuller's  earth do 

Glass  sand do 

fOraphite  (crystalline) pounds. . 

\Graphite  (amorphous) short  tons. . 

Magnesite do 


Quantity. 


22,992,380 

56,101,600 

4,265,742 

901,907,843 

302,000 

203,849 

30,451 

*  11,347,000 

3,240 


318 


315,062,785 
69,339,152 


134,717,580 


40,102,308 
2,984,100 


2,126 

19,039 

5,050 


10,977 


1,507,386 

46,334 

1,192,758 

57,385 

1,043,202 

79 

38,026 

1,947,190 

253,000 

181,677 

25,966,122 

48,235 


56,599 

68,603 

3,109 

115,267 

48,129 

22 

35,419 

56,500 

25,178 

1,060,334 

6,036,567 

21,953 

3,933 


Vahie. 


1382,450,000 

34,221,976 

88,180,700 

139,795,716 

28,690,000 

24,054,182 

1,103,120 

3,246,300 

705,787 

(^ 
(0 

5,320 


702,453,101 


334,658,294 

141,879,000 

41,562,855 

84,157,399 

149,697,188 

35,931,533 

10,941,680 

972,064 

5,496,207 

63,798,748 

61,464 

88,118 

148,095 

777,606 

64,637 

37,974 

244,546 

35,210 

1,019,154 

178,914 

362,488 

3,029,227 

1,412 

16,494 

6,763,403 

938,492 

3,706,560 

6,095,922 

148,803 

(») 

724,933 

5,520,240 

42,975 

758,153 

240,292 

375 

226,157 

445,000 

214,497 

1,107,730 

318,211 

15,221 


a  Production  of  iron  ore— 1897:  17,518,046  long  tons;  value  at  mines,  $18,953,221.  1898:  19,433,716  long 
tons;  value  at  mines,  122,060,887.  1899:  24,683,173  long  tons;  value  at  mines,  $34,999,077.  1900:  27,553,161 
long  tons;  value  at  mines.  $66,590,504.  1901:  28,887,479  long  tons;  value  at  mines,  $49,256,245.  1902: 
35,554,135  long  tons;  value  at  mines,  $65,412,950.  1903:  35,019,308  long  tons;  value  at  mines,  $66,328,415. 
1904:  27,644,330  long  tons;  value  at  mines.  $43,186,741.  1905:  42,526,133  long  tons;  value  at  mines, 
$75,165,604.  1906:  47,749,728  long  tons;  value  at  mines,  $100,597,106.  Statistics  for  iron  ore  are  col- 
lected by  the  Survey;  statistics  for  pig  iron  are  furnished  by  the  American  Iron  and  Steel  Association. 

b By  " spot"  value  is  meant  value  at  the  point  of  production. 

c  Long  tons  are  tons  of  2,240  avoirdupois  pounds;  short  tons  are  tons  of  2,000  avoirdupois  pounds. 

d  Average  price  per  troy  ounce  in  1906  was  67  cents. 

e  Prior  to  1905,  coining  value.  $20.6718  per  troy  ounce;  in  1905,  coining  value,  $20.671834;  in  1906,  coin- 
ing value,  $20.671834625323. 

7  The  product  from  domestic  ores  only. 

oOt  7^  avoirdupois  pounds  net;  of  75  avoirdupois  pounds  net  since  June,  1904. 

h  Consumption  ui  1904, 1905,  and  1906. 

i  Includes  antimony  smelted  from  imported  ores  and  antimony  contained  in  hard  lead. 

J  Including  nickel  in  copper-nickel  alloy  and  in  exported  ore  and  matte. 
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States  in  1905  and  1906. 


1Q0A 

Increase  (+)  or 

decrease  (-)  in 

Percentage  of  increase  (+) 

wv. 

1906. 

or  decrease  (-)  in  1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

25,307,191 

$505,700,000 

+ 

2,314,811 

+$123,250,000 

+  10.07 

+  32.23 

1 

56,517,900 

38,256,400 

+ 

416,300 

•  + 

4,034,424 

+      .74 

+  11.79 

2 

4,565,333 

94,373,800 

+ 

299,591 

+ 

6,193,100 

+    7.02 

+    7.02 

3 

917,805,682 

177,595,888 

+  15,807,839 

+ 

37,800,172 

+     1.76 

+  27.04 

4 

350,153 

39,917,442 

+ 

48,153 

+ 

11,227,442 

+  15.94 

+  39.13 

5 

199,604 

24,362,668 

— 

4,155 

+ 

308,486 

-    2.04 

+     1.28 

6 

^         26,238 

958,634 

— 

4,213 

— 

144,486 

-  13.84 

-  13.10 

7 

&  14,910,000 

4,262,286 

+ 

3,563,000 

+ 

1,015,986 

+  31.40 

+  31.30 

8 

1,766 

602,940 

(*) 

^ 

1,474 

^ 

102,838 

-  45.49 

-  14.57 

9 
10 

35,600 

11 

1,439 

45,189 

+ 

1,121 

+ 

39,869 

+362.52 

+749.42 

12 

886,110,856 

+ 

183,657,766 

+  26.15 

13 

342,874,867 

381,162,115 

+27,812,082 

+ 

46,503,821 

+   a83 

+  13.90 

14 

63,645,010 

131,917,694 

— 

5,694,142 

— 

9,961,306 

-    8.21 

-    7.02 

15 

46.873.032 

+ 

5,311,077 

+  12.78      16 

126,493,936 

92,444,735 

— 

8,223,644 

+ 

8,287,336 

-    6.10 

+    9.85 

17 

161,032,722 
55,302,277 

+ 

11.335,534 

+    7.57 

18 

51,000,445 

+  10,898,137 

+ 

19,370,744 

+  27.18 

+  53.91 

19 

3,197,754 

12,480,653 

+ 

213,654 

+ 

1,538,973 

+    7.16 

+  14.07 

20 

1,170,005 

+ 

197,941 

+  20.36 

21 

5,668,346 

+ 

172, 139 

+     3.13 

?? 

66,378.794 

+ 

2,580,046 

+     4.04 

?h3 

1,160 

44,310 

_ 

966 

17,154 

-  45.44 

-  27.91  ;   24 

24,082 

121,671 

+ 

5,043 

+ 

33,653 

+  26.49 

+  38.08      25 

4,660 

157,000 

— 

400 

+ 

8,905 

-    7.92 

+     6.01 

26 

744,894 

^^ 

32,712 

-     4.21 

27 

8,099 

72,108 

— 

2,878 

+ 

7,471 

-  26.22 

+  11.56 

28 

48,600 

+ 

10,616 

+  27.96 

29 

268,070 

+ 

23,524 

+     9.62 

30 

1,474,000 

63,460 

— 

33,386 

+ 

28,250 

-     2.21 

+  80.23 

31 

58,173 

1,182,410 

+ 

11,839 

+ 

163,266 

+  25.55 

+  16.02 

32 

1,283,260 

165,204 

+ 

90,492 

— 

13,710 

+    7.59 

-    7.66 

33 

40,796 

244,025 

— 

16,589 

— 

118,463 

-  28.91 

-  32.68 

34 

1,540,585 

3,837,975 

+ 

497,383 

+ 

806,748 

+  47.08 

+  26.70 

35 

383 

7,411 

+ 

304 

+ 

5,999 

+  384.81 

+424.86 

36 

19,104 

7,341 

— 

18,922 

— 

9,153 

-  49.76 

-  55.49 

37 

2,080,957 

8,679,437 

+ 

133,767 

+ 

1,816,034 

+    6.87 

+  26.85 

38 

261,422 

931,305 

+ 

8,422 

— 

7,187 

+    3.33 

-       .77 

39 

294,153 

5,096,678 

+ 

112,476 

+ 

1,390,118 

+  61.91 

+  37.50 

40 

28,172,380 

0,658,350 

+ 

2,206,258 

+ 

562,428 

+     8.50 

+    9.23 

41 

50,231 

160,367 
(*) 

+ 

1,996 

+ 

11,664 

+     4.14 

+    7.77 

42 
43 

49,921 

521,729 

— 

6,678 

_ 

203,204 

-  11.80 

-  28.03 

44 

74,680 

5,999,375 

+ 

6,077 

+ 

479,135 

+     8.80 

+    8.68 

45 

1,605 

28,565 

— 

1,414 

— 

14,410 

-  45.48 

-  33.53 

46 

138,050 

1,290,340 

+ 

22,792 

+ 

532,187 

+  19.77 

+  70.20 

47 

75,332 

368,311 

+ 

27,203 

+ 

128,019 

+  56.52 

+  53.28 

48 

107 

1,800 

+ 

85 

+ 

1,425 

+386.36 

+380.00 

49 

75,656 

401,531 

+ 

40,237 

+ 

175,374 

+  113.60 

+  77.55 

50 

61,672 

557,200 

+ 

5,172 

+ 

112,200 

+    9.15 

+  25.21 

61 

32,040 

265,400 

+ 

6,862 

+ 

50,903 

+  27.26 

+  23.73 

52 

1,089,430 

1,208,788 

+ 

29,096 

+ 

101,058 

+    2.74 

+    9.12 

53 

5,887,982 
L               16,853 

238,064 
102,175 

^" 

148,585 
5,100 

}- 

22,028 

f        -    2.46 
t        -  23.23 

}        +     6.92 

54 

^                 7  806 

23,415 

+ 

3,872 

+ 

8,194 

+  98.45 

+  53.83 

,55 

i  Including  nitrate  of  soda,  carbonate  of  soda,  sulphate  of  soda,  and  alum  clays  used  by  paper 
manufacturers;  and  bismuth,  molybdenum,  nickel  and  cobalt,  tantalum,  titanium,  uranium,  and 
vanadium,  valued  together  at  $48,300. 

I  Nineteen  short  tons  of  high-grade  concentrates  shipped  to  England  from  South  Carolina  in  1903. 
Tn  1904  about  1^  short  tons  of  concentrates  from  South  Carolina,  South  Dakota,  and  Alaska  shipped 
to  England.  In  1906  no  production.  In  1906, 2,600  pounds  of  metallic  tin,  55  short  tons  of  concentrates 
from  Alaska,  and  14  short  tons  of  concentrates  from  North  Carolina  and  South  Carolina. 

m  Including  brown  coal  and  lignite,  and  anthracite  mined  elsewhere  than  in  Pennsylvania.  Coke— 
1902:  25,401,730  short  tons;  value  at  ovens,  $63,330,167.  1903:  25,274,281  short  tons;  value  at  ovens, 
$66,496,664.  1904:  23,661,106  short  tons;  value  at  ovens,  $46,144,941.  1905:  32,231,129  short  tons;  value 
at  ovens,  $72,476,196.    1906:  36,401,217  short  tons;  value  at  ovens,  $01,606,034. 

n  Of  42  gallons. 

o  Value  of  clay  mined  and  sold  as  unmanufactured  day.  1897:  $978,448.  1896:  $1,384,766.  1899:  Cen- 
sus returns,  $1,645,328.  1900:  $1,840,377.  1901:  $2,576,932.  1902:  $2,061,072.  1903:  $2,594,042.  1904: 
$2,320,162.    1905:  $2,768,006.    1906:  $3,245,256. 

p  Of  380  pounds  net. 

9  Including  limestone  for  iron  flux,  but  not  including  grindstones. 

v  Of  280  pounds  net.    Value  is  for  net  product  exclusive  of  cost  of  packages. 

'locluding  metaUlo  paint,  ocher,  umber,  mortar  colors,  sienna,  and  ground  slate. 
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MINERAL   BESOUBCES. 


Mineral  products  of  the  United 


56 

57 

58 
59 
60 
61 
62 
63 
64 
65 
66 
67 

68 
69 
70 

71 


Product. 


1905. 


Quantity. 


NONMETALLic  (SPOT  VALUES)— Continued. 

fManganese  ores long  tons. 

\ManganIferous  iron  ores do. . . 

iMica  (sheet) pounds. 

\Mica  (scrap) short  tons. 

Mineral  waters gallons  sold. 

Monazite  and  zircon pounds. 

Precious  stones 

Pumice  stone short  tons. 

Quartz  (flint) do. . . 

Rutile 


4,118 


Sand,  molding,  building,  etc.,  and  gravel short  tons. 

Talc  and  soapstone do. . . 

Tungsten do. . . 

Uranium  and  vanadium do. . . 

Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified  <* 


924,875 

1,126 

47,590,081 

1,352,418 


1,832 
51,145 


22,144,633 

40,134 

803 

4 


Grand  total. 


Value. 


$36,214 


160,732 

17,856 

6,811,611 

163,908 

326,350 

5,540 

104,109 


10,115,915 

637,062 

268,676 

375 


921,075,619 

702,453,101 

400,000 


1,623,928,720 


a  Including  nitrate  of  soda,  carbonate  of  soda,  sulphate  of  soda,  and  alum  clays  used  by  paper 
manufacturers;  and  bismuth,  molybdenum,  nickel  and  cobalt,  tantalum,  titanium,  uranium,  and 
vanadium,  valued  together  at  $48,300. 


SUMMABY. 
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States  in  1905  and  790^— Continued. 


1906. 

1 
1 

Increase  (+)  or  decrease  (— )  in 
1906. 

Percentage  of  increase  (+) 
or  decrease  (— )  in  1906. 

,      Quantity.      |          Value. 

Quantity. 
+         2,803 

Value. 

Quantity. 

Value. 

1 
( 

6,921 

41,300 

1,423,100 

1,480 

51,407,668 

1                 847,275 

188,132 
122,400 
252,248 

22,742 

8,559,650 

152,560 

208,000 

16,760 
243,012 

11,489,420 
874,356 
348,867 

(o) 

+         $51,918 

+  68.07 

+  143.36 

}66 

+      498,225 
+             363 
+  3,817,587 

+           91,516 
+             4,886 
+      1,748,039 
11,348 
il8,350 
+            11,210 
+          138,903 

+  53.87 
+  32.24 
+    8.02 

+  56.94 
+  27.36 
+  25.66 

-  6.02 

-  36.26 
+202.35 
+  133.42 

58 
59 

( 

60 

12,200 
66,607 

+        10,368 
+        15,552 

•     +565.94 
+  30.41 

61 
62 
63 

3i,842,572 

■                  58,972 

928 

+  9,697,939 
+        18,838 
+             125 

+      1,373,505 
+          237,294 
+           80,191 

+  43.79 
+  46.94 
+  15.57 

+  13.58 
+  37.25 
+  29.85 

64 
65 
66 

67 

1,016,206,709 

886,110,856 

200,000 

+    95,131,090 

+  183,657,755 

200,000 

+  10.33 
+  26.15 

68 

69 

-  50.00 

70 

1,902,517,565 

+  278,588,845 

+  17.16 

1 

71 
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MINEBAL  BESOUBCES. 


Mineral  products  of  the  United  States 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 

55 
56 
57 

58 


1880. 


Product. 


METALLIC. 

Pig  iron,  value  at  Philadelphi^i long  tons. . 

Silver,  commercial  value troy  ounces. . 

Gold,  coining  value do 

Copper,  value  at  New  York  City pounds. . 

Lead,  value  at  New  York  City short  tons. . 

Zinc,  value  at  New  York  City do 

Quicksilver,  value  at  San  Francisco flasks. . 

Nickel,  value  at  Philadelphia pounds. . 

Aluminum,  value  at  Pittsburg do 

Antimony,  value  at  San  Francisco short  tons. . 

Platinum  (crude)  value  at  San  Francisco troy  ounces. . 


Total  value  of  metallic  products. 


Quantity. 


3,375,912 

30,318,700 

1,741,500 

60,480,000 

97,825 

23,239 

59,926 

233,893 


50 
100 


NONMETALUC  (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Stone 


Petroleum barrels. . 

Lime , do — 

Natural  gas 

Cement '. .  barrels. . 

Salt do 

Phosphate  rock long  tons. . 

Limestone  for  iron  flux do 

Mineral  waters gallons  sold. . 

Zinc  white short  tons. . 

Potters'  clay do 

Mineral  paints do 

Borax pounds. . 

Gypsum short  tons. . 

Gnndstones 

Fibrous  talc short  tons. . 

Pyrite long  tons. . 

Soapstone short  tons. . 

Manganese  ores long  tons. . 

Asphalt short  tons. . 

Precious  stones 

Bromine pounds. . 

Corundum short  tons. . 

Barytes  (crude) do 

Graphite pounds. . 

Millstones 

Oilstones,  etc. « pounds. . 

Marls short  tons. . 

Flint long  tons. . 

Fluorspar short  tons. . 

Chromic  iron  ore long  tons. . 

Infusorial  earth short  tons. . 

Feldspar long  tons. . 

Mica pounds. . 

Cobalt  oxide do 

Slate  ground  as  a  pigment short  tons. . 

Sulphur do 

Asbestos do 

Rutile pounds. . 

Lithographic  stone short  tons. . 

Total  value  of  nonmetalllc  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified 


38,242,641 
25,580,189 


26,286,123 
28,000,000 


Grand  total 


2,072,943 

5,961,060 

211,377 

4,500,000 

2,000,000 

10,107 

28,877 

3,604 

3,692,443 

90,000 


4,210 
2,000 
8,441 
5,761 
444 


404,690 

1,044 

20,000 


420,000 

1,000,000 

20,000 

4,000 

2,288 

1,833 

12,500 

81,669 

7,261 

1,000 

600 

150 

100 


Value. 


$89,315,569 

34,717,000 

36,000,000 

11,491,200 

9,782,500 

2,277,432 

1,797,780 

257,282 


10,000 
400 


185,649,163 


53,443,718 
42,196,678 
18,356,055 
24,183,233 
19,000,000 


1,852,707 

4,829,566 

1,123,823 

3,800,000 

500,000 

763,738 

200,457 

135,840 

277,233 

400,000 

500,000 

54,730 

5,000 

66,665 

86,415 

4,440 

100,000 

114,752 

29,280 

80,000 

49,800 

200,000 

8,000 

500,000 

80,000 

16,000 

27,808 

45,660 

60,000 

127,825 

24,000 

10,000 

21,000 

4,312 

400 


173,279,135 

185,649,163 

6,000,000 


364,928,296 


a  Prior  to  1889  quantity  and  value  are  for  rough  stone  quarried;  since  1890  they  are  for  finished  product. 


SUMMARY. 
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far  the  calendar  years  1880-1906. 


1881. 

1882. 

1883. 

Quantity.' 

Value.         ! 

1 

Quantity.      | 

Value.           i 

Quantity. 

Value. 

4,144,254 

187,029,334 

4,623,323 

$106,336,429 

4.605.610 

191,910,200 

1 

33,257,800 

37,667,500 

36,196,900 

41,105,900 

35,732.800 

39,618,400 

2 

1            1,678,612 

34,700,000 

1,672,187 

32,500,000 

1,451,260 

30,000,000 

3 

71,680,000 

12,175,600 

91,646,232 

16,038,091 

117,161,795 

18,064,807 

4 

117,085 

11,240,160 

132,890 

12,624,550 

143,967 

12,322,719 

5 

26,800 

2,680,000 

33,765 

3,646,620 

36,872 

3,311,106 

6 

60,851 

1,764,679 

52,732 

1,487,042 

46,725 

1,263,632 

7 

265,668 

292,235 

281,616 

309,777 

58,800 
83 
60 

52,920 

875 

12,000 

8 
9 

50 

10,000 

60 

12,000 

10 

100 

1 

400 

200 

600 

200 

600 

11 

187,549,908 

214,061,009 

196,647,269 

12 

48,179,475 

60,224,344 

60,861,190 

76,076,487 

68,631,500 

82,237,800 

13 

;          28,500,016 

64,125,036 

31,358,264 

70,556,094 

34,336,469 

77,257,056 

14 

1       

20.000,000 

21,000,000 

20,000,000 

15 

27,661,238 

25,448,339 

30,510,830 

24,065,988 

23,449,633 

26,790,262 

16 

30,000,000 

20,000,000 

31,000,000 

21,700,000 

215,000 

3,672,750 

32,000,000 

19,200,000 

475,000 

4,293.500 

17 
18 

2,500,000 

2,000,000 

3,250,000 

4,190,000 

19 

6,200,000 

4,200,000 

6,412,373 

4,320,140 

6,192.231 

4,211,042 

20 

266,734 

1,980,259 

332,077 

1,992,462 

3/8,380 

2,270,280 

21 

6,000,000 

4,100,000 

3,850,000 

2,310,000 

3,814,273 

1,907,136 

22 

3,700,000 

700,000 

5,000,000 

800,000 

7,529,423 

1,119,603 

23 

10,000 

700,000 

10,000 

700,000 

12,000 

840,000 

24 

28,000 

200,000 

33,600 

240,000 

36,840 

250,000 

25 

6,000 

100,000 

7,000 

105,000 

7,000 

84,000 

29 

4,046,000 

304,461 

4,236,291 

338,903 

6,600,000 

586,000 

27 

85,000 

350,000 

100,000 

460,000 

90,000 

420,000 

28 

1 

500,000 

700,000 

600,000 

29 

5,000 

60,000 

6,666 

75,000 

6,000 

76,000 

30 

10,000 

60,000 

12,000 

72,000 

26,000 

137,500 

31 

.   7,000 

75,000 

6,000 

90,000 

8,000 

150,000 

32 

4,895 

73,426 

4,632 

67,980 

6,165 

92,326 

33 

2,000 

8,000 

3,000 

10,500 

3,000 

10,600 

34 

110,000 

150.000 

207,050 

36 

300,000 

75,000 

250,000 

75,000 

301,100 

72,264 

36 

500 

80,000 

500 

80,000 

650 

100,000 

37 

1                 20,000 

80,000 

20,000 

80,000 

27,000 

108,000 

38 

400,000 

30,000 

425,000 

34,000 

676,000 

46,000 

39 

150,000 

200,000 

150,000 

40 

500,000 

8,580 

600,000 

10,000 

600,000 

10,000 

41 

1,000,000 

500,000 

1,080,000 

540,000 

972,000 

486,000 

42 

25,000 

100,000 

25,000 

100,000 

25,000 

100,000 

43 

4,000 

16,000 

4,000 

20,000 

4,000 

20,000 

44 

i                  2,000 

30,000 

2,500 

50,000 

3,000 

60,000 

>45 

1,000 

10,000 

1,000 

8,000 

1,000 

•   5,000 

46 

14,000 

70,000 

14,000 

70,000 

14,100 

71,112 

47 

100,000 

250,000 

100,000 

250,000 

114,000 

285,000 

48 

8,280 

25,000 

11,663 

32,046 

1,096 

2,795 

49 

1,000 

10,000 

2,000 

24,000 

2,000 

24,000  1   60 

600 

21,000 

600 

21,000 

1,000 

27,000 

61 

200 

7,000 

1,200 

36,000 

1,000 

30,000 

62 

200 

700 

500 

1,800 

650 

2,000 

63 

50 

1,000 

64 

206,783,144 

i        187,549,908 

6,500,000 

231,340,160 
1           214,061,009 
!               6,500,000 

243,812,214 

196,047,260 

6,600,000 

55 

1              

56 

i 

67 

400,833,052 

• 

451,901,150 

446,869,473 

5R 

1 

21650— .M  R  1906- 
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MINERAL  BESOTJRCES. 


Mineral  products  of  the  United  States  for 


1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

12 


13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
40 
50 
51 
52 
53 
54 
55 

56 
57 
58 

59 


Product. 


METALLIC. 

Pig  iron,  value  at  Philadelphia long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Suicksllver,  value  at  San  Francisco flasks, 
ickel,  value  at  Philadelphia pounds. 

Aluminum,  value  at  Pittsburg do. . . 

Antimony,  value  at  San  Francisco short  tons. 

Platinum  (crude),  value  at  San  Francisco troy  ounces. 


Total  value  of  metallic  products 


NONMETALLIC   (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Stone 


Petroleum barrels. 

Lime do... 

Natural  gas 

Brick  clay 

Clay  (all  other  than  brick) short  tons. 

Cement barrels. 

Salt do... 

Phosphate  rock long  tons. 

Limestone  for  iron  flux do. . . 

Mineral  waters gallons  sold. 

Zinc  white short  tons. 

Mineral  paints do. . . 

Borax pounds. 

Gypsum short  tons. 

Grindstones : 

Fibrous  talc short  tons. 

Pyrite long  tons. 

Soapstone short  tons. 

Manganese  ores long  tons. 

Asphalt short  tons. 

Precious  stones 

Bromine pounds. 

Corundum short  tons. 

Barytes  (crude) do. . . 

Graphite pounds. 

Millstones 

Oilstones,  etc.o pounds. 

Marls short  tons. 

Flint long  tons. 

Fluorspar short  tons. 

Chromic  iron  ore long  tons. 

Infusorial  earth shoit  tons. 

Feldspar long  tons. 

Mica % pounds. 

Colbalt  oxide do. . . 

Slate  ground  as  a  pigment short  tons. 

Sulphur do. . . 

Asbestos do. . . 

Rutile pounds. 

Lith(^nraphic  stone short  tons. 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified . 


Grand  total 


1884. 


Quantity. 


4,097,868 

37,743,800 

1,489,950 

145,221,934 

139,897 

38,544 

31,913 

64,550 

150 

60 

150 


73,730,539 
33,175,756 


24,218,438 
37,000,000 


39,200 

4,000,000 

6,5x4,937 

431,779 

3,401,930 

10,2x5,328 

13,000 

7,000 

7,000,000 

90,000 


10,000 
35,000 
10,000 
10.180 
3,000 


281,100 

600 

25,000 


800,000 

875,000 

30,000 

4,000 

2,000 

1,000 

10,900 

147,410 

2,000 

2,000 

500 

1,000 

600 


Value. 


$73,761,624 

41,921,300 

30,800,000 

17,789,687 

10,537,042 

3,422,707 

936,327 

48,412 

1,350 

12,000 

450 


179,230,899 


77,417,066 
66,351,512 
19,000,000 
20,595,966 
18,500,000 
1,460,000 


270,000 

3,720,000 

4,197,734 

2,3^784 

1,700,965 

1,459,143 

910,000 

84,000 

490,000 

390,000 

570,000 

U0,000 

175,000 

200,000 

122,160 

10,500 

222,975 

67,464 

108,000 

100,000 


150,000 

12,000 

437,500 

120,000 

20,000 

35,000 

5,000 

55,112 

368.525 

5,100 

20,000 

12,000 

30,000 

2,000 


221,879,506 

179,230,899 

5,000,000 


406, 110, 405 


a  Prior  to  1889  quantity  and  value  are  for  rough  stone  quarried;  since  1890  they  are  for  finished  product. 
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the  calendar  years  1880-1906 — Continued. 


1885. 

1886. 

1887. 

Quantity. 

Value. 

ft 

Quantity. 

Value. 

Quantity. 

Value. 

4,044,425 

$64,712,400 

5,683,329 

195,195,760 

6,417,148 

$121,925,800 

1 

39,009,400 

42,503,500 

39,694,000 

39,482,400 

41,721,600 

40,887,200 

2 

1,538,373 

31,801,000 

1,686,788 

34,869,000 

1,603,049 

33,136,000 

3 

170,962,607 

18,292,999 

161,235,381 

16,527,651 

185,227,331 

21,115,916 

4 

129,412 

10,469,431 

130,629 

12,200,749 

145,700 

13,113,000 

5 

40,688 

3,539,856 

42,641 

3,752,408 

50,340 

4,782,300 

6 

32,073 

979,189 

.  29,981 

1,060,000 

33,825 

1,429,000 

7 

277,904 

179,975 

214,992 

127, 157 

205,566 

133,200 

8 

283 

2,550 

3,000 

27,000 

18,000 

59,000 

9 

50 

10,000 

35 

7,000 

75 

15,000 

10 

250 

187 

50 

100 

448 

1,838 

11 

172,491,087 

203,249,225 

236,598,264 

12 

64,840,668 

82,347,648 

73,707,957 

78,481,056 

87,887,360 

98,004,656 

13 

34,228,548 

76,671,948 

34,853,077 

76,119,120 

37,578,747 

84,552,181 

14 

19,000,000 

19,000,000 

25,000,000 
18,877,094 

15 

21,847,205 

19,198,243 

28,064,841 

19,996,313 

28,278,866 

16 

40.000.000 

20.000,000 

17 

4,857,200 

10.012,000 

15.817.500 

18 

6,200,000 

7,000.000 

19 

40,320 

275,000 

44,800 

325,000 

48,160 

340,000 

20 

4,150,000 

3,492,500 

4,500,000 

3,990,000 

6,692,744 

5,674,377 

21 

7,038,653 

4,825,345 

7,707,081 

4,736,585 

7,831,962 

4,093,846 

22 

437,856 

2,846,064 

430,549 

1,872,936 

480,558 

1,836,818 

23 

3,356,956 

1,678,478 

4,717,163 

2,830,297 

5,377,000 

3, 226,  SCO 

24 

9,148,401 

1,312,845 

8,950,317 

1,284,070 

8,259,609 

1,261,463 

25 

15,000 

1,050,000 

18,000 

1,440,000 

18,000 

1,440,000 

26 

3,950 

43,575 

18,800 

315,000 

22,000 

330,000 

27 

8,000,000 

480,000 

9,778,290 

488,915 

11,000,000 

550,000 

28 

90,405 

405,000 

95,250 

428,625 

95,000 

425,000 

29 

500.000 

250.000 

224,400 

30 

10,000 

110,000 

12,000 

125,000 

15,000 

160,000 

31 

49,000 

220,500 

55,000 

220,000 

52,000 

210,000 

32 

10,000 

200,000 

12,000 

225,000 

12,000 

225,000 

33 

23,258 

190,281 

30,193 

277,636 

34,524 

333,844 

34 

3,000 

10,500 

3,500 

14,000 

4,000 

16,000 

35 

1 

209,900 

119,056 

163,600 

36 

'               310,000 

89,900 

428,334 

141,350 

199,067 

61,717 

37 

600 

106,000 

645 

116,190 

600 

106,000 

38 

15,000 

75,000 

10,000 

50,000 

15,000 

75,000 

39 

327,883 

26,231 

415,525 

33,242 

416,000 

34,000 

40 

1 

100,000 

140,000 

100.000 

41 

1,000,000 

15,000 

1,160,000 

15,000 

1,200,000 

16,000 

42 

875,000 

437,500 

800,000 

400,000 

600,000 

300,000 

42 

30,000 

120,000 

30,000 

120,000 

32,000 

128,000 

44 

5,000 

22,500 

5,000 

22,000 

5,000 

20,000 

45 

2,700 

40,000 

2,000 

30,000 

3,000 

40,000 

46 

1,000 

5,000 

1,200 

6,000 

3.000 

15,000 

47 

13,600 

68,000 

14,900 

74,500 

10,200 

61,200 

48 

92,000 

161,000 

40,000 

70,000 

70,000 

142,250 

49 

68,723 

65,373 

35,000 

36,878 

18,340 

18,774 

50 

1,975 

24,687 

51 

715 

17,875 

2,500 

75,000 

3,000 

100,000 

52 

300 

9,000 

200 

6,000 

150 

4,500 

53 

600 

2,000 

600 

2,000 

1,000 

3,000 

54 
55 

1 

241.312.093 

230. 068. 760 

• 

270.989,420 

56 

172,491,067 

203,249,225 

286,598,254 

57 

5,000,000 

800,000 

800,000 

58 

418,803,180 

434,137,994 

508,387  674 

59 

34 


MINERAL  BESOURCES. 


Mineral  froducts  of  the  United  States  for 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
'25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43- 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 

57 
58 
59 

60 


Product. 


METALUC. 

Pig  iron,  value  at  Philadelphia long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

L^d,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco •.  .flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin do... 

Platinum  (crude),  value  at  San  Francisco troy  ounces. 

Total  value  of  metallic  products 


NONMETALLIC    (SPOT  VALUES). 

Bituminous  coal short  tons. 

Pennsylvania  anthracite long  tons. 

Stone 


Petroleum barrels. 

Natural  gas 

Brick  clay 

Clay  (aU  other  than  brick) short  tons. 

(dement barrels. 

Mineral  waters gallons  sold. 

Phpsphate  rock long  tons. 

Salt barrels. 

Limestone  for  iron  flux long  tons. 

ZLnc  white short  tons. 

Gypsum do... 

Borax pounds. 

Mineral  paints short  tons. 

Grindstones 

Fibrous  talc short  tons. 

Asphalt do.  - . 

Soapstone do. . . 

Precious  stones 

Pyrite long  tons . 

Corundum short  tons. 

Oilstones,  etc.«» pounds. 

Mica do... 

Bary tes  (crude) short  tons. 

Bromine pounds. 

Fluorspar short-  tons. 

Feldspar long  tons. 

Manganese  ores do. . . 

Flint do . . . 

Graphite pounds. 

Baimte long  tons. 

Sulphur short  tons. 

Marls do. . . 

Infusorial  earth do. . . 

Millstones 

Chromic  iron  ore long  tons. 

Cobalt  oxide pounds. 

Magnesite short  tons. 

Asbestos do. . . 

Rutile pounds. 

Ozocerite  (refined) do. . . 


1888. 


Quaiitity. 


6,489,738 

45,792,700 

1,604,478 

231,270,622 

151,919 

55,903 

33,250 

19,000 

100 

204,328 


500 


102,039,838 
41,624,611 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  imspecified . 


Grand  total . 


27,612,025 


41,160 
6,503,295 
9,578,648 
448,567 
8,055,881 
5,438,000 

20,000 

110,000 

7,589,000 

26,500 


20,000 
53,800 
15,000 


54,331 

589 

1,500,000 

48,000 

20,000 

307,386 

6,000 

8,700 

29,198 

30,000 

400,000 


300,000 
1,500 


1,500 
8,491 


100 

1,000 

43,500 


Value. 


$107,000,000 

43,045,100 

33,167,500 

33,833,954 

13,399,256 

5,500,855 

1,413,125 

65,000 

20,000 

127,632 


2,000 


237,574,422 


101,860,529 

89,020,483 

25,500,000 

17,947,620 

22,629,875 

7,500,000 

300,000 

5,021,139 

1,679,302 

2,018,552 

4,374,203 

2,719,000 

1,600,000 

550,000 

455,340 

405,000 

281,800 

210,000 

331,500 

250,000 

139,850 

167,658 

91,620 

18,000 

70,000 

110,000 

95,290 

30,000 

50,000 

279,571 

127,500 

33,000 


150,000 

7,500 

81,000 

20,000 

15,782 


3,000 
3,000 
3,000 


286, 150, 114 

237,574,422 

900,000 


524,624,536 


a  Prior  to  1889  quantity  and  value  are  for  rough  stone  quarried;  since  1890  they  are  for  finished  product. 


SUMMABT. 


86 


the  caUndar  years  1880-1906 — Continued. 


1880. 

1800. 

1891. 

Quantity. 

Value. 

Quantity. 

Value. 

1151,200,410 

57,242,100 

32,845,000 

30,848,797 

12,668,166 

6,266,407 

1,203,615 

61,281 

177,508 

134,093 

Quantity. 

8,279,870 

58,330,000 

1,604,840 

295,812,076 

178,654 

80,8'73 

22,904 

160,000 

1,289 

118,498 

125,289 

100 

Value. 

7,603,642 

60,094,600 

1,604,775. 

231,246,214 

166,397 

58,860 

26,484 

47,468 

115 

252,663 

$120,000,000 

46,iQ8,400 

32,967,000 

26,907,809 

13,794,235 

5,701,824 

1, 190, 600 

97,336 

28,000 

151,608 

9,202,703 

64,616,300 

1,588,877 

265, 115, 133 

143,630 

63,683 

22,926 

61,281 

938 

223,488 

$128,387,986 

57,630,000 

33,175,000 

38,455,300 

15,534,198 

8,033,700 

1,036,386 

100,000 

217,957 

71,099 

25,058 

'  500 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

500 

2,666 
247,768,701 

m 

2,600 

12 

292,649,877 

282,617,183 

13 



95,685,543 
40,714,721 

94,604,745 

65,879,514 

42,809,706 

26,963,340 

21,097,099 

8,000,000 

635,578 

5,000,000 

1,748.458 

2,937,776 

4, 195, 412 

3,160,000 

1,357,600 

764,118 

500,000 

483,766 

439,687 

2'.4, 170 

171,637 

231,708 

188,807 

202,119 

105,565 

32,980 

50,000 

106,313 

125,667 

45,835 

39,370 

240,560 

89,  •'30 

72,662 

2,366 

7,850 

63,056 

23,372 

35,165 

30,000 

31,092 

111,320,016 
41,489,858 

110,420,801 

66,383,772 

47,000,000 

35,365,106 

18,792,726 

8,600,000 

766,000 

6,000,000 

2,600,760 

3,213,795 

4,752,286 

2,760,811 

1,600,000 

574,523 

617,500 

681,992 

450,000 

389,196 

190, 416 

252,309 

118,833 

273,745 

89,395 

69,909 

75,000 

86, '505 

104,719 

66,328 

45,200 

219,060 

57,400 

77,500 

6,012 

117,901,237 
45,236,992 

117,188,400 

73,944,735 

47,294,746 

30,526,553 

15,600,084 

9,000,000 

900,000 

6,680,951 

2,996,259 

3,651,150 

4,716,121 

2,300,000 

1,600,000 

628,051 

869,700 

678, 478 

476, 113 

493,068 

242,264 

243,981 

235,300 

338,880 

90,230 

150,000 

100,000 

118,363 

54,880 

78,330 

50,000 

239,129 

60,000 

110,000 

11,675 

39,600 

67,600 

21,988 

16,587 

20,580 

18,000 

4,390 

3,390 

800 

7,000 

14 
15 
16 

35,163,513 

45,822,672 

54,291,980 

17 
18 

19 

329,665 

7,000,000 

12,780,471 

550,245 

8,005,565 

6,318,000 

16,970 

267,769 

8,000,000 

34,307 

392,000 

8,000,000 

13,907,418 

510,499 
8,776,991 
5,521,622 

448,000 

8,222,792 

18,392,732 

587,988 

9,987,945 

5,000,000 

23,700 

208,126 

13,380,000 

49,652 

20 
21 
22 
23 
24 
25 
?6 

182,995 

9,500,000 

47,732 

27 
28 
29 
30 

23,746 
61,735 
12,715 

93,765* 

2,245 

5,982,000 

49,600 

19, 161 

418,891 

9,500 

6,970 

24,197 

21,113 

41,354 
40,841 
13,670 

53,054 
45,054 
16,514 

31 
32 
33 
34 

99,854 
1,970 

106,536 

2,%5 

1,375,000 

75,000 

31,069 

343,000 
10,044 
10,000 
23,416 
15,000 

35 
36 
37 

60,000 

21,911 

387,847 

8,260 

8,000 

25,684 

13,000 

38 
39 
40 
41 
42 
43 
44 
45 

728 

1,160 

139,622 

3,466 

1,844 

3,593 

1,200 

135,000 

46 
47 

153,620 
2,532 

69  880 
60,240 
23,720 
53,986 
16,291 

48 
49 

50 

2,000 
13,955 

3,699 

6,788 

1,372 

7,200 

430 

66 

300 

50,000 

51 
52 
53 

30 

1,000 

60,000 

1,800 
3,000 
2,600 

7i 

400 

350,000 

4,660 

1,000 

26,250 

54 
55 

56 

282,6^3,812 

247,768,701 

1,000,000 

312,826.503 

292.649,877 

1,000,000 

321,767,846 
282.617.183 

57 

• 



Rfi 

1.000  000  1   AQ 



60 

531,392,513 

606,476,380 

605,385,029 

36 


MINERAL  BESOUBGES. 


Mineral  products  of  the  United  States  for 


Product. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 


14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 

• 

62 
63 
64 

65 


MRTALLIC. 

Pig  iron,  spot  value long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

Copper,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do. . . 

Quicksilver,  value  at  San  Francisco flasks . 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin ^ do... 

Platinum,  value  (crude)  at  San  Francisi-o troy  ounces. 


Total  value  of  metallic  products . 


NONMETALLIC    (SPOT  VALUES). 

Bituminous  coal short  tons. . 

Pennsylvania  anthracite long  tons. . 

Natural  gas 

Petroleum barrels. . 

Brick  clay 

Cement barrels. . 

Stone 

Corundum  and  emery short  tons. . 

Crystalline  ouartz do 

Garnet  for  aorasive  purposes do 

Grindstones 

Infusorial  earth  and  tripoH short  tons . . 

MUlstoncs 

Oilstones,  etc 

Bora-x pounds. . 

Bromine do 

Fluorspar short  tons. . 

Gypsum do 

Marls do 

Phosphate  rock long  tons. . 

Pyrite do 

Salt barrels. . 

Sulphur short  tons. . 

Barytes  (crude) do 

Cobalt  03dde pounds. . 

Mineral  paints sliort  tons. . 

Zinc  white do 

Asbestos do 

Asphalt do 

Bauxite long  tons. . 

Chromic  iron  ore do 

Clay  (all  other  than  brick) short  tons. . 

Feldspar do 

Fibrous  talc do 

Flint do.... 

Fuller's  earth *. do 

Graphite pounds. . 

Limestone  for  iron  flu.x long  tons. . 

Magnesite short  tons. . 

Manganese  ores long  tons. . 

Mica pounds. . 

Mineral  waters gallons  sold. . 

Monazite pounds. . 

Ozocerite  (refined) do 

Precious  stones 

Pumice  stone short  tons. . 

Rutile pounds. . 

Soapstone. short  tons. . 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified , 


Grand  total. 


1892. 


Quantity. 


9,157,000 

63,500,000 

1,507,098 

352,971,744 

173,654 

87,260 

27,993 

359,885 

1,790 

92,252 

162,000 

80 


126,856,567 
46,850,450 


50,509,136 

"8,*758,'62i 

i,'77i 


13,500,000 

379,480 

12,250 

256,259 

125,000 

681,571 

109,788 

11,608,890 

2,688 

32,108 

7,869 

51,704 

27,500 

104 

87,680 

10,518 

1,500 

470,400 

16,800 

41,925 

22,400 


5,172,114 

1,004 

13,613 

75,000 

21,876,604 


60,000 


100 
23,908 


Value. 


$131,161,039 

55,662,500 

33,015,000 

37,977,142 

13,892,320 

8,027,920 

1,245,689 

172,824 

276,416 

50,739 

32.400 

550 


281,514,539 


125,124,381 

82,442,000 

14,870,714 

26,034,196 

9,000,000 

7,152,750 

48,706,625 

181,300 


272,244 
43,655 
23,417 

146,730 

900,000 
64,502 
89,000 

695,492 

65,000 

3,296,227 

305,191 

5,654,915 

80,640 

130,025 
15,738 

767,766 

2,200,000 

6,416 

445,375 

34,183 

25,000 

1,000,000 

75,000 

472,485 
80,000 


104,000 

3,620,480 

10,040 

129,586 

100,000 

4,906,970 


8,000 
312,050 


300 
437,440 


340,028,842 

281,514,539 

1,000,000 


622,543,381 


o  Including  copper  made  from  imported  pyrites. 


SUMMABT. 


37 


the  calendar  years  18S0-190& — Continued. 


1803. 

1894. 

1895. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

7,124,502 

60,000,000 

1,739,323 

339,785,972 

163,982 

78,832 

30,164 

339,629 

1,503 

49,399 

8,938 

75 

184,810,426 

46,800,000 

35,965,000 

32,054,601 

11,839,590 

6,306,560 

1,108,527 

266,903 

270,540 

22,197 

1,788 

517 

6,657,388 

49,500,000 

1,910,813 

364,866,808 

159,331 

75,328 

30,416 

550,000 

1,387 

9,616 

165,007,247 

31,422,100 

30,500,000 

33,141,142 

9,942,254 

5,288,026 

934,000 

316,250 

249,706 

3,260 

9,446,308 

55,727,000 

2,254,760 

0  385,913,404 

170,000 

89,686 

36,104 

920,000 

2,013 

10,302 

9105,198,550 

36,445,500 

46,610,000 

38,012,470 

11,220,000 

6,278,020 

1,337,131 

464,600 

304,169 

3,091 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 

100 

600 

150 

900 

12 

1 

219,496,649 

185,804,594 

245,874,431 

13 

128,385,231 
48,185,306 

122,751,618 

85,687,078 

14,346,250 

28,932,326 

9,000,000 

6,262,841 

33,885,573 

142,325 

118,820,405 
46,358,144 

107,653,501 

78,488,063 

13,954,400 

35,522,095 

664,655,388 

5,030,061 

36,534,788 

95,936 

18,054 

135,118,193 
51,785,122 

115,779,771 

82,019,272 

13,006,650 

57,632,296 

665,409,806 

5,482,254 

33,319,131 

106,266 

27,000 

95,050 

205,768 

20,514 

22,542 

155,881 

595,900 

134,343 

24,000 

797,447 

30,000 

3,606,094 

322,845 

4,423,084 

42,000 

68,321 

20,675 

621,552 

1,449,700 

13,525 

348,281 

44,000 

16,795 

14 
15 
16 

48,412,666 

49,344,516 

52,892,276 

17 
18 

8,002,467 

8,362,245 

8,731,401 

19 
20 

1,713 

1,495 
6,024 

2,102 
9,000 
3,325 

21 
72 

23 

338,787 
22,582 
16,645 

135,173 

652,425 

104,520 
84,000 

696,615 

40,000 

4,lc6,070 

256,552 

4,054,668 

42,000 

88,506 

10,346 

530,384 

1,804,420 

2,500 

372,232 
29,507 
21,750 

900,000 
68,307 

403,436 
63,792 

223,214 

11,718 

13,887 

136,873 

974,445 

102,450 

•  47,500 

761,719 

40,000 

3,479,547 

363,134 

4,739,285 

20,000 

86,983 

10,145 

498,093 

1,399,090 

4,463 

353,400 

35,818 

53,231 

?4 

2,584 

4,954 

25 

?ft 

?7 

8,699,000 

348,399 

12,400 

253,615 

75,000 

941,368 

75,777 

11,816,772 

1,200 

28,970 

8,422 

37,724 

24,059 

50 

47,779 

9,079 

1,450 

448,000 

20,578 

35,861 

33,231 

14,680,130 

379,444 

7,500 

239,312 

75,000 

996,949 

105,940 

12,967,417 

500 

23,335 

6,763 

41,926 

19,987 

325 

60,570 

11,066 

3,680 

11,918,000 

517,421 

4,000 

265,503 

60,000 

1,038,551 

99, 049 

13,669,649 

1,800 

21,529 

14,458 

50,695 

20,710 

795 

68,163 

17,069 

1,740 

28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

19,264 
39,906 
42,560 

167,000 
435,060 
319,200 

8,523 
39,240 
13,747 

6,900 

30,000 
370,897 
21,038 
41,400 
52,582 

2,623,974 
17,000 
71,769 
55,831 

4,254,237 
137,150 

46 
47 
48 
49 

843,103 

3,958,055 

704 

7,718 

66,971 

23,544,495 

130,000 

63,232 

2,374,833 

7,040 

66,614 

88,929 

4,246,734 

7,600 

918,000 

3,698,5^ 

1,440 

6,308 

64,010 
1,849,275 
10,240 
53,635 
52,388 
3,741,846 
36,193 

50 

6,247,949 
2;220 
9,547 

51 
52 
53 
54 

21,569,608 
546,855 

21,463,543 
1,573,000 

55 
56 
57 

264,041 

132,250 

113,621 

58 

59 

150 
23,144 

450 
401,325 

100 
21,495 

350 
266,495 

60 

21,071 

255,067 

61 

323,257,318 
219.436.649 

362,570,173 

185,804,594 

1,000,000 

393,897,097 

245,874,431 

1,000,000 

62 

63 

1 

1,000,000 

64 

1 

543,693,967 

549,374,767 

640,771,528 

65 

6  Clay  products. 


MINERAL   RESOUBCES. 

Mineral  produeti  qf  the  UniUd  SlaUtfor 


Pta  liOD,  *pot  Vftlue 

Sllmr,  oommerclaJ  tbJui:  . . 
Odd,  MbUng  value. 


Nickel,  T«1ue  at  FhiUdelplilu 

TIE 

PtatLniun,  value  (erudu)  at  N"w  fori 

Tolul  value  o(  inetBlllc  prmlutt^ 


is:.m',2Si 

long  tons.. 

eo,eea,3(ii 

9.M3,*73 

conu.d.imai.d"iiiiri-v;:::::::::. ■.;.:■■. 

»linrltu™i.. 

Is 

InfuflorlBl  earth  and  Iripoll 

-Iinrttou*.. 

3,m 

is-. 


ZlDC  white 

Aabestrw....... 

Aapbalt 

Chromic  Ironoi 


Orephlto  (cryitalllnp) .pounds 

Graphite  (b'"^"-*'""-^  -i.-— ■  *,*__ 

UagneBite.. 


Graphite  (amorphoni') _ short  i 

long  tons. 


MhienJ  watem 

lloiuilte 

Oiocerila(n)flBed).. 


mlElo  of  mineral  products  unspecified , . 


10,  £38,000 

I'.ms',  MO 
SSO.OOO 

3a, sw 


es,M 


34, 2M 

sao 
154,  on 


3SR,  098,702 
151,  W,  SIP 

1,000,  an 
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i«n. 

isoa. 

1800. 

QuiDdty. 

VlOllB. 

Quantity. 

VmlOB. 

QDwitlty.            Value. 

0,652,880 
53,860.000 
2,774.ai5 

'2R00O 
0g,S80 
20,648 

tS6, 122,399 

lii 

14.885,728 

'si 

11,773,934 

64,438,000 

3;  us;  398 

526,512,987 

222,000 

116,399 

_    3i:092 

3,437,210 

568,660,921 
22;  541 

»246, 173,654 
Iff 

ISO                      900 

22,1 

1,913 

300 

1,800 

305,482.183 

4W,  831,631 

4e;974;71« 

119.  SOS.  214 
79,301,964 
13,836,  «J 
40,874,072 
62,3M.e01 

S:^ 

3,524,614 
20,876,671 

is 

^;^ 

149,970 
1,080,000 

■sa 

756,884 

30,00n 

3,673,302 

391:m1 

68[306 
664!  632 

'«;ai:^ 

76!  414^537 
11,290,813 
44,103,359 
74,487,680 
9,860,601 
6.8W,S40 

'776[064 
2J:H90 

4ee!i09 

16  691 
25;934 

''II 
,'34,345 

"ii 

193,323, 187 

53.944,647 

167,t52,i01 
88;i43;i30 

III 
6;b83;o«; 
3i:?S:??? 

15 

IW,47fi,Gie 

55.364,233 

57,070,860 

in 

10,9H,463 

13,111,308 

15,520,446 

19 

si 

li 

4,900 

'IS 

150,  coo 
39,000 

075;  586 

s 

1,130,882 
108,251 

J:S 

30,000 
5,084,076 
543,240 
(1,867.  467 

.l!rSI 
•■1I;S 

653,901 
125,598 

23 
26 

3,833 

3.733 

4,334 

% 

16.000,000 

6;062 
388,982 

3,^000 
30,S*0 

10,000,000 

51 

1,3081886 
103,364 

31,306 
«;347 
4S,47B 
3.1,000 

76,  an 

40,714,000 
433,004 
15,000 
488,236 

'174; 734 

4l!8ft4 
10,230 

7S,085 

30 
31 
32 

38 

30 

43 

1J,S16 

82[676 

710 

23,3S«,H1 

44,000 

is 

I                65,730 
13.071 
so! 774 

1,980 

13,440 

54,386 

1      if 

1s!b57 

3|bw 

39.863,464 
MO,  776 

si 

75,200 

19,075 
8,06i;s»3 

34,202 
H656 

39,962;  IW 

438;  150 

82,278 

50;87B 
6,948,030 

47 
48 
19 

1 

56 

130,  B76 

160,920 
13,200 

42,970 

287,112 

186,770 
10,000 

33D;MI5 

S 

600 
21.425 

22.231 

29.852 
230 

21,765 

'360 
36S,B30 

ra 

380,782,007 
1,000.000 

'  iloooiooo 

1:000; 000 

640,  Wa.  183 

724,173,854 

1,0.4.356,705 

MIBERAL   BES0URCE8. 

Hinerat  products  of  the  VniUdSUitetJor 

Qjuntlt]'.  Value. 


Pl«  iron,  value  at  PhlliulBlpma long  tn 

Silver,  oommerdai  value troy  ounc 

Gold,  coining  value dt . .  . 

Copper,  value  at  New  YorkKtv pounda. 

L™a,  valuB  -*  "' —  V—'-  '■"-  -•— ^  *""- 


Qulolt^ver,  v 
Aluminuai,  vi 

Niol^rvaluo' 


It  Ban  Franeiaco, , . 


Platinum,  valae  (cruci?) 
Total  value  ot  meti 


Clay  producta. 


CrynalUno  ouarti. .' 


InruBorial  cartb  and  tiipoll . . 


BromlDB pounda. 

FluonpBT _ dhortlona. 

Gypsum _ do... 

LltMum do... 


Pyrtle 


Uiupral  paints 

Zinc  wlul« 

Aabeslos 

Asphalt^..... 

Cbromlc  iron  i 
Feldapar, . . 


Fibre 

PuUer'a  eartli. 

Glau  Band oo... 

Oraphllo  (oryalalUni'l pounda. 


SS-.' 


d1  minsvl  productH  unspecifLfld . . 


i;  aI>out2Dtoiuatbl^i-gradeooDi3entrat<aBbipp8dta 


M,  117, 160 
Z70,SS4 


34,907 
ai.SSi 
174,  on 


18B,089 

6441  a 
3,6fi7,l; 


J.Mfil  171 
4S,B(H 


m  South  CaroliiUb 


BUHMABY. 
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.». 

». 

«. 

QuKitlty. 

Value. 

Qtaatny, 

Value. 

Quantity. 

Value. 

IS,  878,^4 

K142. 174,000 

17,821,307 

1372,776,000 

1S,00S,B2 

t3HS5O,000 

3,  Ml 

C") 

1" 

1,«B 

Tl.m 

M 

1.811 

2,090 

12 

4sa,oae,s9a 

599,010.009 

583.133,948 

223.838,149 

23fl,  423,049 

200,218,844 

ao,  2*1,560 

sS'EiS 

86,613,451 

m'^'IS 

" 

fl9,389,lB4 

88,706,910 

71,178,910 

100,461.337 

94;  084)050 

IV 

25,753,B04 

s'Sffi 

'  146,010 

S<7W,0ffl 

.JiS 

A 

??'S! 

^8.  WO 

''l^m 

1,Z22,000 

c^^* 

;<u;aii 

*'1i;ooo 

1            ^34,130 

061,400 

3-J 

^^^■,.m 

„r™ 

1         ^233.127 

1.100,818 

10 

1,00s,  446 

{     '■"« 

167,714 

t          3,936,821 

182,108 

r        t538, 155 

225,M4 

n.m 

1*B.»7 

88, 3» 

114,209 

65,233 

434:888 

'W«S4 

680,988,170 

1.000,000 

1,143,000,028 

1.833,103,717 

1,401,928.980 

* 

\ 

•  Crude.   'iDdudedutmerpplte.    'Included  urdaTeBtlma.t«d  uiupecffie&  pio&MlM. 
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Mineral  productt  of  the  Unitai  Statet  Jot  the  calendar  yeart  lSSO-3 906— CoatinfMi. 

I«H.  INK. 

Qnastlty.   I      Value.         (liiuitltjr.         Vsliu. 


liienl  PltWlJurg pornida 

He,  San  Frsnctacn .  ...ib.tODs 
.1  PhlimJelphlu... pounds 


BltmnlDOUseoal 

..ehorttoni.. 

■gas 

Petroleum 

biumlB.. 

li7,686,9BU 

aS!r~:::;;;:::;::;;;;: 

birreli.. 

V^:^ 

Qeniet  lor  ^nudve  purpoH. 

:::::il:::: 

3.SH 

InIa«ort«l  Mrth  and  irlpoU . . . 

..ihortlone.. 

8,37* 

Fluornpnr 

LflhimnmlntTKU.., 

Marie 

Phoapbate  mck 

Pyrite 

Sulptiur 


BftrftiH  (unidf).. 


Aaptaiill dt 

Uauille li'tigto 

Chromic  Iron  or* dc 

reldBpnr. ebort  to 

Fltirouemlc - - cl( 

Fuller'*  enrtli <1( 

aiawiuid dc 

anpblta  (cryMalUnel poun 

^motpho.,., *„rtt« 


UoBnetfle .  .   _. 

Ilsngume  ores  long  tons. 

Mica  (ihwO pounile. 

mca  Iscrapi short  tons. 


ButUe 

Sand.  QioliUn;,  etc..  uid  Bra v«l  .. 
Talc  and  Mapatone. 


Tola]  vnJiMS  oTmetiLlUcprodiwt* 

EstltnalKl  value  of  nuneral  prodnota 

mupwlflwt 


72S        S0,S»i,64S 


73,413 
U.H7 
807.100 


m,727 

S3!33e 
<H,3S3 

ia§,n73 

47, Ml 


3as,3B7.M)l 
138,97*.  030 

315.002. 7SS 

131, 7 17,  £80 

36.031,1120 

«,10a,308 
2,BM,100 

as 

10. 039 

s.oto 

v-« 

10,977 

lflB,»» 
321,373 


'i'.Tei'.ia 
'aoi^Mio 


3s,9ai,e3a 
10,  All, wo 

972,  OH 
S,<M.307 

a3.7W.7« 


777,004 
64,03; 
37,074 

344.  SM 


IBfl,4» 

3.7OB,S00 
0,005,933 
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Mineral  prodtuUs  of  the  United  States  for  the  calendar  years  1880-1906 — Continued. 


Product. 


METALUC. 

Pig  iron  (spot  value) long  tons. 

Silver,  commercial  value troy  ounces. 

Gold,  coining  value do. . . 

CopTOr,  value  at  New  York  City pounds. 

Lead,  value  at  New  York  City short  tons. 

Zinc,  value  at  New  York  City do 

Quicksilver,  value  at  San  Francisco flasks. 

Aluminum,  value  at  Pittsburg pounds. 

Antimony,  value  at  San  Francisco short  tons. 

Nickel,  value  at  Philadelphia pounds. 

Tin do... 

Platinum,  value  (crude)  at  New  York  City troy  ounces. 

Total  value  of  metallic  products 


NONMETALLIC  (spot  Values). 

Bituminous  coal short  tons, 

Pennsylvania  anthracite long  tons. 

Natural  gas 

Petroleum barrels. 

Clay  products 

Cement barrels. 

Lime short  tons. 

Sand-lime  brick 

Slate , 


Stone 

Corundum  and  emery short  tons. 

Crystalline  quartz do. . . 

Qamet  for  abrasive  purposes do. . . 

Grindstones 

Infusorial  earth  and  tripoli short  tons. 

Millstones 

Oilstones,  etc 

Arsenious  oxide pounds. 

Borax  (crude) short  tons. 

Bromine pounds. 

Fluorspar short  tons. 

Gypsum do . . . 

Litnium  minerals do. . . 

Marls do... 

Phosphate  rock Jong  tons. 

Pyrite do. 

Sulphur do . 


ipi 
It. 


Salt barrels. 

Bary tea  (crude) short  tons. 

Cobalt  oxide pounds. 

Mineral  paints short  tons. 

Zinc  white do. . . 

Asbestos do . . . 

Asphaltum do. . . 

Bauxite long  tons. 

Chromic  iron  ore do. . . 

Feldspar short  tons. 

Fibrous  talc do. . . 

Fuller's  earth do. . . 

Glass  sand do. . . 

OrRnhite/^'^y^*^^'*® pounds. 

"'*P"*'^Amorphous short  tons. 

Magnesite do. . . 

Manganese  ores long  tons. 

Manganiferous  iron  ores do. . . 

w|._  fSheet pounds. 

"**^Scrap short  tons. 

Mineral  waters gallons  sold. 

Monazite  and  zircon pounds. 

Precious  stones 

Pumice  stone short  tons. 

Quartz  (flint) do. . . 

Rutile pounds. 

Sand,  molding,  etc.,  and  gravel short  tons. 

Talc  and  soap^one do. . . 

Ttmgsten do. . . 

Uranium  and  vanadium do. . . 


Total  value  of  nonmetallic  mineral  products 

Total  value  of  metallic  products 

Estimated  value  of  mineral  products  unspecified , 

Grand  total 


1906. 


Quantity. 


25,307,191 

56,617,900 

4,565,333 

917,805,682 

350.153 

199,694 

26,238 

14,910,000 

1,766 


1,439 


342,874,867 
63,645,010 


126,493,936 


51,000.445 
3,197,754 


1,160 

24,082 

4,650 


0,099 


1,474,000 

58,173 

1,283,250 

40,796 

1,540,585 

383 

19,104 

2,080,957 

261,422 

294,153 

28,172,380 

60,231 


49,921 

74,680 

1,695 

138,059 

75,332 

107 

75,656 

61,672 

32,040 

1,069,430 

5,887,982 

16,853 

7,805 

6,921 

41,300 

1,423,100 

1,489 

51,407,668 

847,276 


12,200 
66,607 


31,842,672 

58,972 

928 


Value. 


1505,700,000 

38,256,400 

94,373,800 

177,595,888 

39,917,442 

24,362,668 

958,634 

4,262,286 

602,949 


35,600 
45,189 


886,110,856 


381, 162 

131,917 

46,873 

92,444 

161,032 

55,302 

12,480 

1, 170 

5,668 

66,378 

44 

121 

157 

744 

72 

48 

268 

63 

1,182 

165 

244 

3,837 

7 

7 

8,579 

931 

5,096 

6,658 

160 


521 

0, 999 

28 

1,290 

368 

1 

401 

657 

265 

1,208 

238 

102 

23 

88 

122 

252 

22 

8,650 

152 

208 

16 

243 


11,489 
874 
348 


115 
604 
932 
735 
722 
277 
653 
005 
346 
794 
310 
671 
000 
894 
108 
590 
070 
460 
410 
204 
026 
075 
411 
341 
437 
305 
678 
350 
367 


729 
375 
565 
340 
311 
800 
531 
200 
400 
788 
064 
176 
415 
132 
400 
248 
742 
650 
560 
000 
760 
012 


420 
356 
867 


1,016,206,709 

886,110,856 

200,000 


1,902,517,665 
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OUTPUT  AND  VALUE,  BY  STATES  AND  TERRITORIES,  OF  THE 
MINERAL  PRODUCTS  OF  THE  UNITED  STATES  IN  THE  CALEN- 
DAR YEARS  1905  AND  1906. 

In  the  following  table  are  shown  the  quantity  and  the  value,  by 
States  and  Territories,  of  the  mineral  products  of  the  United  States  in 
1905  and  1906,  including  both  certain  raw  materials  and  also  certain 
derivative  materials  in  their  first  marketable  condition,  which  do  not 
appear  in  the  table  of  mineral  products  of  the  United  States  as  a 
whole.  For  example,  both  pig  iron  and  iron  ores  are  included  as 
important  products  entering  mto  the  commerce  of  certain  States; 
and  in  like  manner  are  included  both  pig  lead  and  lead  paints; 
both  clav  products  and  raw  clay;  both  coal  and  its  immediate  cieriva- 
tives,  coke,  gas  coke,  illuminating  gas,  ammonium  sulphate,  and  coal 
tar;  both  bauxite  and  aluminum,  and  also  alum  and  aluminum 
sulphate. 

These  derivatives  and  raw  materials  are  here  given,  regardless  of 
the  consequent  duplication  of  values,  in  response  to  a  constant  demand 
for  this  information  thus  arranged  by  States.  Unfortunately,  it  has 
not  been  possible  to  give  separately  the  values  of  all  of  the  products 
under  the  respective  States  because  of  the  necessity  of  preventing  the 
disclosure  of  individual  returns.  These  values  will  be  round  grouped 
together  under  the  headings  '^ Other  products'*  and  ** Miscellaneous,'' 
except  in  those  few  cases  in  which  the  products  of  two  or  more  States 
are  combined. 

The  values  for  gold  and  silver  in  1905  and  1906  given  under  the 
different  States  are  the  values  for  the  output  reported  to  the  United 
States  Geological  Survey  directly  from  the  producing  mines  as  given 
in  the  respective  sections  of  the  chapter  on  gold  and  silver;  the 
values  for  1905  and  1906  in  the  preceding  table  are  the  official  figures 
agreed  upon  by  the  United  States  Geological  Survey  and  the  Director 
01  the  Mint.  The  figures  for.  copper,  lead,  and  zinc  are  taken  from 
their  respective  chapters  and  are  based  on  smelter  reports;  they 
differ  somewhat  from  the  corresponding  figures  in  the  chapter  on 
gold  and  silver,  which  are  based  on  mines  reports.  The  figures  for 
the  tonnage  (not  the  value)  of  pig  iron  in  1905  and  1906  are  taken 
from  the  annual  reports  prepared  by  Mr.  James  M.  Swank,  general 
manager  of  the  American  Iron  and  Steel  Association." 

The  total  value  of  the  output,  raw  materials  and  derivatives,  by 
States,  as  shown  in  this  statement  for  1906  is  $2,186,086,366,  as 
against  $1,853,874,155  in  1905,  a  gain  in  1906  of  $332,212,211. 

o  Ann. 'statist.  Rept.  Amer.  Iron  and  Steel  Association  for  the  years  1905  and  1906. 
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Output  and  valuer  by  States  arhd  Territories^  of  the  mineral  products  of  the  United  States 

in  the  calendar  years  1905  and  1906. 


ALABAMA. 


Product. 


Clay short  tons. . 

Clay  products 

Coal short  tons. . 

Coke do 

Ammonium  sulphate pounds. . 

Coal  tar gallons. . 

Qas.  illuminating cubic  feet. . 

Gas  coke short  tons. . 

Glass  sand do 

Gold  (mines  report) fine  ounces  (troy) . . 

Iron  ores long  tons. . 

Iron,  pig do 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Natural  gas 

Sand  and  gravel short  tons. . 

Sand-limel>rick 

Silver  (mines  report) fine  ounces  (troy) . . 

Stone 

Other  products 


1905. 


Quantity. 


56,365 


11,866,069 

2,576,986 

230,207 

4,592,516 

1,905,498,180 

384,206 

162 

2,009 

3,782,831 

1,604,062 

79,973 

57,260 


197,942 
336' 


Total. 


Value. 


122,924 

1,392,871 

14,387,721 

7,646,957 

0253,453 

128,271 

429,817 

1,157,987 

130 

41,530 

4,257,155 

6  22,680,000 

292,162 

23,704 


93,022 

23,727 

203 

560,210 

d 193,444 


53,585,288 


1906. 


Quantity. 


45,871 


13,107,963 
3,034,501 


1,205.61 

3,995,096 

1,674,848 

92,402 

65,450 


216,037 
i24" 


Value. 


$20,564 

1,688,899 

17,514,786 

8,477,899 

6  2,166,480 


24,921 

5,123,539 

628,450,000 

341,627 

26,075 

(0 

129,916 

C) 

83 

704,811 

d  376,553 


65,046,153 


a  Includes  Georgia. 
b  Estimated. 
c  Included  under  Texas. 

d  Includes  in  1905:  Bauxite,  cement,  graphite,  natural  gas,  and  pyrite.    Includes  in  1906:  Barytes, 
bauxite,  Portland  and  slag  cement,  graphite,  ocher,  pyrite,  sand-lime  brick,  sienna,  Venetian  red. 

ALASKA. 


Coal short  tons. . 

Copper pounds. . 

Gold  (mines  report) fine  ounces  (troy) . . 

Lead short  tons.. 

Silver  (mines  report) fine  ounces  (troy) . . 

Stone 

Other  products 


Total. 


3,774 

4,900,866 

756,101.28 


132,724 


$13,250 

759,634 

15,630,000 

(a) 
80,165 
710 


16,483,759 


5,541 

8,685,646 

1,066,0L9.91 

8 

166,068 


$17,974 

1,676,330 

22,038,794 

912 

111,266 

(6) 
6  28,379 


23,871,655 


a  Included  under  Miscellaneous. 

6  Includes  in  1906:  Gypsum,  marble,  mineral  waters. 

ARIZONA. 


Clay  products 

Copper pounds. 

Qola  (mines  report) fine  ounces  (troy) . 

Lead short  tons. 

Lime do. . . 

Silver  (mines  report) fine  ounces  (troy) . 

Stone 

Zinc short  tons. 

Other  products 


Total. 


235,908,150 

135,412 

1,986 

5,296 

2,605,712 


$00,436    

36,565,763  262.566,103 
2,799,214     143,416.55 


188,670 
32,557 
1,573,850 
69,393 


o 26,251 


41,346,134 


2,884 
14,084 
3,026,438 


64 


$93,694 

50,675,257 

2,964,683 

328,776 

96,470 

2,027,714 

65,231 

7,808 

0  106,256 

56,365,889 


a  Includes  in  1905:  Asbestos,  clay  molvbdenum,  mineral  waters,  sand-lime  brick,  and  tungsten. 
Includes  in  1906:  Asbestos,  clay,  Portland  cement,  mineral  waters,  precious  stones,  tungsten. 
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ARKANSAS. 


Product. 


1005. 


Asphalt short  tons. . 

Bauxite long  tons. . 

Clay  products 

Coal short  tons. . 

Coal  tar gallons. . 

Gas,  illuminating cubic  feet. . 

Gas  coke short  tons. . 

Lime do 

Manganese  ores long  tons. . 

Manganlferous  iron  ores do 

Mineral  waters gallons  sold. . 

Natural  gas 

Sand  and  gravel short  tons. . 

Slate 


Quantity. 


Value. 


1,000 
32,956 


1,934,673 

66,900 

51,914,400 

3,894 

29,424 


474,005 
122,364' 


Stone 

Zinc short  tons. 

Other  products 


$3,000 

164,780 

643,950 

2,880,738 

3,677 

72,026 

16,247 

114,846 


50,501 


50,485 

10,000 

304,291 


e 168,587 


Total. 


4,483,137 


1906 


Quantity. 


900 
50,267 


1,864,268 


30,348 

62 

8,900 

727,766 


214,425 


1,801 


Value. 


15,400 

242,876 

532,194 

3,000,330 

a  101, 145 

121,953 

290 

24,80a 

105,286 

634,500 

104,212 

5,000 

240,350 

219,722 

e 105, 832 


4,993,  o8v 


a  Estimated. 
6  Includes  Wyoming. 

e  Includes  in  1905:  iron  ores,  natural  gas.  oilstones,  and  sand-lime  brick, 
earth,  oilstones,  phosphate  rock,  sand-lime  brick,  slate  and  shale. 


Includes  in  1906:  Fuller's 


CALIFORNIA. 


Asphalt short  tons. 

Borax do. . . 

Cement,  Portland barrels. 

Chromite long  tons. 

Clay short  tons. 

Clay  products 

Coal short  tons. 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  eoke short  tons. 

Copper pounds. 

Glass  sand short  tons. 

Gold  (mines  report) fine  ounces  (troy) . 

Lead shoQb  tons. 

Lime do . . . 

Lithium  minerals do. . . 

Magnesite do. . . 

Manganese  ores long  tons. 

Mineral  waters gallons  sold. 

Natural  gas 

Ocher short  tons. 

Petroleum barrels. 

Platinum crude  ounces  (troy) . 

Precious  stones 

Pyrite long  tons. 

Quicksilver flasks  . 

Salt barrels . 

Sand  and  gravel short  tons. 

Sand-lime  Drick 

Silver  (mines  report) fine  ounces  (troy) . 

Slate squares. 

Stone 

Other  products 


Total. 


91,076 

46,334 

1,225,429 

22 

50,850 


77,050 

27,220 

30,474,033 

1,710 

16,697,489 

9,257 

914,217.14 

110 

67,476 

21 

3,933 

1 

1,934,784 


780 
33,427,473 


$568,403 

1,019,154 

1,671,816 

375 

50,290 

3,865,147 

382,725 

2,212 

47,703 

16,384 

2,588,111 

8,122 

18,808,545 

10,450 

535,157 

252 

15,221 

5 

675,214 

133,606 

5,000 

8,201,846 

3,320 


61,748 

24,635 

664,000 

141,636 


1,076,174 
5,000 


247,712 

886,081 

188,330 

62,085 

34,680 

650,000 

40,000 

2,531,028 

664,386 


43,406,258 


01,057 

58,173 

1,310,435 

107 

57,413 


25,200 


28,153,202 

7,324 

006,182.36 

432 

73,041 


7,805 
1,487,075 


500 
33,008,508 


52,026 

20,310 

806,788 

228,050 


1,220,641 
10,000 


1 


$758,570 

1,182,410 

2,110,294 

1,800 

67,418 

4,364,230 

60,71Q 

a73,027 

5,433,568 

6,124 

18,732,452 

40,248 

601,557 

^,415 

(6) 

520,515 

134,560 

4,470 

0,553,430 

(6) 

121,600 

236,867 

730,808 

201,528 

103,300 

61,180 
817,830 

80,000 

2,254,626 

M,  661, 854 


50,037,400 


o  Estimate. 

6  Includes  in  1005:  Asbestos,  gypsum,  infusorial  eartti.  metallic  paint,  talc,  and  tungsten.  Includes 
in  1006:  Arsenic,  asbestos,  fuller's  earth,  gypsum,  infusorial  eartn  and  tripoli,  litharge,  lithium  min- 
erals, manganese  ore,  metallic  paint,  orange  mineral,  platinum,  tungsten,  red  lead,  white  lead,  zino 
lead.    . 
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COLORADO. 


Product. 


BiBmnth pounds. 

Clay short  tons. 

Clay  products 

Coa' short  tons. 

Coke do... 

Ammonium  sulphate pounds. 

Coal  tar gallons . 

Qas,  illuminating ouBic  feet. 

Qas  coke short  tons- 
Copper pounds. 

Fluorspar short  tons. 

Glass  sand do. . . 

Gold  (mines  report) fine  oimoes  (troy) . 

Iron  ores long  tons. 

Iron,  pig do. . . 

Lead short  tons. 

Lime do... 

Manganiferous  iron  ores long  tons. 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Precious  stones 

Sand  and  gravel short  tons. 

Silver  (mines  report) fine  ounces  (troy) . 

Stone 

Uranium  and  vanadium short  tons. 

Zinc do... 

Other  products 


Total. 


1905. 


Quantity. 


2,288 
41,317 


8,826,429 

1,378,824 

243,756 

698,527 

496,695,079 

35,069 

9,404,830 

1,156 

1,500 

1,210,534.73 

133, 471 


53,806 
10,115 


903,600 
'376,238' 


21,295 
11,409,307 


4 

6,599 


Value. 


$4,187 

42,669 

1,633,231 

10.810,978 

0  4,157,517 

e9,289 

26,758 

566,917 

140,673 

1,457,749 

8,200 

1,875 

26,023,973 

398,700 

5,111,570 
48,459 


130,623 

20,752 

337,606 


12,870 

6,945,581 

816,751 

0  376 

778,682 

6  804,959 


69,280,944 


1906. 


Quantity. 


8,334 
71,796 


10,111,218 
(6) 


7,427,253 


750 
1,122,814.17 
14,078 


50,497 

6,595 

32,400 

829,850 


327,582 


•    47,456 
12,216,830 


32,456 


Value. 


912,500 

70,697 

1,831,068 

12,735,616 

(*) 

(1880,028 


1,433, 
(0 

23,210, 
22, 

(6) 

5,756, 

32, 

97, 

116, 

22, 

262, 

2, 

19, 

8,185, 

725, 

u,  950, 
610,457, 


460 

938 
629 
625 

658 
020 
600 
366 
800 
676 
000 
689 
276 
124 

632 
460 


(d9,  834, 681 


a  Includes  Utah. 

^Includes  in  1906:  Cement,  graphite,  mica,  sand-lime  brick,  and  tungsten.  Includes  in  1906:  Cement, 
coke,  fuller's  earth,  graphite,  gypsum,  mica,  pig  iron,  sand-lime  brick,  tantalum,  tungsten,  uranium, 
vanadium, 

e  Includes  Washington. 

d  Estimated. 

*  Included  under  Kentucky. 

/  Included  imder  miscellaneous. 

CONNECTICUT. 


Clay  products 

Coal  products: 

Ammonium  sulphate pounds. 

Coal  tar gallons . 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons . 

Feldspar do. . . 

Flint do... 

Iron,  pig long  tons. 

Lime short  tons. 

Mineral  waters gallons  sold. 

Precious  stones 

Sand  and  gravel short  tons. 

Stone 

Other  products 


Total. 


712,328 

527,103,680 

37,968 

19,641 


12,621 

70,658 

205,115 


12,821 


0  91,606,678 

(6) 

36,980 

679,653 

133,407 

(1107,636 

c2»),000 

261,609 

23,362 


6,968 
1,014,064 
«  107, 678 


4,098,625 


90,457 
453,473 


14,633 


o  $1,747, 206 

\     c823,834 

(0 
(O 
(O 

411,863 

76,827 

200 

5,466 

1,386,640 

e  2, 217, 363 


6,669,288 


a  Includes  Rhode  Island. 

6  Included  under  Rhode  Island. 

e  Estimated. 

d  Includes  Maine  and  New  York. 

*  Includes  in  1905:  Clav,  crystalline  quartz,  infusorial  earth,  and  iron  ores.  Includes  in  1906:  Clav, 
feldspar,  infusorial  earth,  iron  ores,  metallic  paint,  mica,  pig  iron,  crystalline  quartz,  quartz  (flint), 
sandstone. 

/Included  under  Maryland. 


21650— M  R  1906- 
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DELAWARE. 


Product. 


Clay  products 

Coal  products: 

Ammonium  sulphate poimds. . 

Coal  tar gallons. . 

Gas,  illuminating cubic  feet.. 

Qas  coke short  tons. . 

Sand  and  gravel do 

Stone 

Other  products 


Total. 


1905. 


Quantity. 


Value. 


76,606 

60,690,000 

4,128 

160,881 


9227,064 

(«) 

2,725 

61,226 

12,740 

65,181 

178,428 

c 215, 580 


762,944 


1906. 


Quantity. 


84,871 


Value. 


I 


1237,768 

(•) 
»84,360 

35,191 

146,346 

e  310, 461 


814,126 


a  Included  under  Maryland. 
6  Estimated. 

c  Includes  in  1905:  Clay,  pigments  (unclassified),  and  sand-lime  briclc.    Includes  in  1906:  Clay,  Utho- 
phone,  sand-lime  brick. 

DISTRICT  OF  COLUMBIA. 


Clay  products 

Coal  products: 

Ammonium  sulphate poimds. 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Mineral  waters gallons  sold. 

Other  products 


Total. 


$317,021 

(«) 
(«) 
(«) 
(«) 


317,021 


S335,139 


e26,900 


302,090 


o  Included  under  Maryland.  b  Included  under  Miscellaneous. 

e  Includes  in  1906:  Mineral  waters,  pottery. 

FLORIDA. 


Clay  products 

Coal  products: 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Ldme do... 

Mineral  waters gallons  sold. 

Phosphate  rock long  tons. 

Sand-lime  brick 

Stone 

Other  products 


Total. 


10,719 

140,920 

1,194,106 


1329,738  -. 


(o) 

(«) 

(«) 
63,950 
28,170 
4,251,845 


5,800 
b 149, 280 


4,828,783 


18,362 

71,494 

1,304,506 


1289,644 


« 


(•) 

71,382 

22,049 

5,585,578 

89,306 

1,460 

»  336, 416 


6,396,825 


a  Included  under  Louisiana. 

f>  Includes  in  1905:  Pottery,  sand  and  gravel,  and  sand-lime  brick.    Includes  in  1906:  Clay,  fuller's  earth , 
pottery,  and  sand  and  gravel. 

GEORGIA. 


Cement,  natural barrels. . 

Clay short  tons. . 

Clay  products 

Coal short  tons. . 

Coke do 

Ammonium  sulphate pounds. . 

Coal  tar gallons. . 

Gas,  illuminating cubic  feet. . 

Qas  coke short  tons. . 

Copper X>ounds. . 

Glass  sand short  tons. . 

Gold  (mines  report) fine  ounces  (troy) . . 

I ron  ores long  tons. . 


89,167 
29,028 


353,548 
70,593 


712,799 

468,572,850 

34,720 


4,500 

4,688 

200,842 


$51,040 

102,467 

2,119,746 

a  456, 184 

224,260 

24,604 
491,138 
101,181 


4,050 

96,910 

296,561 


a  Includes  North  Carolina. 


f>  Included  under  Alabama. 


180,500 
38,979 


332,107 
70,280 


17,182 

6,000 

1,502.06 

411,230 


$98,075 
156,690 
2,400,684 
424,004 
277,921 

e678,615 

3,316 

6,000 

31,060 

784,780 


c  Esthnated. 
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G  EORO I  A— Continued. 


Product. 


Iron,  pig long  tons. 

Lime short  tons. 

Manganese  ores long  tons. 

Mineral  waters gallons  sold . , 

Ocher short  tons. 

Sand  and  gravel do. . . , 

Silver  (mines  report) fine  ounces  (troy). 

Slate squares. 

Stone 

Other  products 


Total. 


1905. 


Quantity. 


16,200 

270,249 

4,209 

80,503 

1,040 

1,500 


Value. 


(«) 

149,580 

900 

37,619 

43,481 

37,203 

628 

7,500 

1,754,787 

6  607,376 


6,507,215 


1906 


Quantity. 


18,903 


Value. 


(*) 
972,840 


130,900 
5,550 

329,797 

599 

1,000 


14,535 

do,  uuU 

111,816 

402 

5,000 

1,727,713 

6  2,125,630 


8,927,361 


a  Included  under  Miscellaneous. 

6  Includes  in  1906:  Asbestos,  bauxite,  Portland  cement,  graphite.  Infusorial  earth,  iron  ores,  mica, 
pyrite,  and  talc.  Includes  In  1906:  Asbestos,  asphalt,  bauxite,  Portland  cement,  fuller's  earth, graphite, 
infusorial  earth,  pig  iron,  pyrite,  sand-lime  brick,  talc,  and  soapstone. 

IDAHO. 


Clay  products 

Coal short  tons . 

Coal  tar gallons . 

Gas,  Uluminatbig cubic  feet. 

Gas  coke short  tons. 

Copper poimd  s . 

Qold  (mines  report) fine  ounces  (troy). 

Lead short  tons. 

Lime do... 

Predous  stones 

Pumice short  tons. 

Salt barrels. 

Silver  (mines  report) fine  ounces  (troy). 

Stone 

Zinc short  tons. 

Other  products 


Total. 


5,882 


7,321,585 

52,033 

94,076 

6,694 


8,679,093 


1212,780 
617,846 

(0 
(<=) 
1,134,846 

1,075,618 

8,937,125 

44,733 


C*) 


5,242,172 

37,870 

(«) 
a65,865 


16,768,855 


5,365 


8,578,046 

65,587.73 

117,117 

5,932 


1,574 
9,018,815 


573 


(°) 
$18,538 

(0 
(0 

1,655,563 

1,149,100 

13,351,338 

39,840 

400 


1,867 

6,042,606 

24,969 

60,906 

o 367, 047 


22,721,174 


a  Includes  in  1905:  Clay,  mineral  waters,  and  salt.    Includes  In  1906:  Antimony,  clay,  clay  products, 
mica,  mineral  waters,  phosphate  rock,  sand-lime  brick. 
6  Includes  Nevada. 
« Included  under  Utah. 
4  Included  under  Nebraska. 
•  Included  under  Miscellaneous. 

ILLINOIS. 


Cement,  natural barrels. 

Cement,  Portland do. . . 

Clay short  tons . 

Clay  products 

Coal short  tons. 

Coke do... 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Fluorspar do . . . 

Glass  sand do. . . 

Iron,  i»Ig long  tons. 

Lead short  tons. 

Lime do... 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleam barrels. 

Sand  and  gravel short  tons. 

Stone 

Zinc short  tons. 

Other  products 


Total. 


368,645 

1,545,500 

127,728 


38,434,363 

10,307 

312,926 

2,415,023 

1,768,186,332 

129,564 

33,276 

234,391 

2,034,483 


98,907 
425,750 


181,084 
1,393,012 


46,606 


$116,649 

1,741,150 

120,410 

12,361,786 

40,577,502 

27,681 

22.956 

40.714 

1,912.868 

487,772 

220,206 

146,606 

a  37,040,000 

421,589 

47,995 

7,223 

116,561 

547,167 

3,641,005 

6,499,508 

c 50,230 


105,065,567 


365,843 

1,868,403 

139,704 


41,480,104 
268,693 


28,268 

238,178 

2,lo6,866 

572 

121,546 

574,463 


4,397,050 
2,419,381 


282 


$118,221 

2,461,494 

131,272 

12,634,181 

44,763,062 

1,205,462 

0  2,720,641 

160,623 

156,684 

a  47, 128,000 

65,208 

534,118 

77,287 

87,211 

3,274,818 

886,367 

2,961,456 

34,404 

c  1.787,807 


121,188,306 


a  Estimated. 

b  Inchided  under  Miscellaneous. 

elDclndesinlOOS:  Slag,  cement,  and  sand-lime  brick.    Includes  in  1906:  Alum  and  aluminum  sulphate, 
dag  oenMnt,  infoeoriai  earth,  sand-lime  brick,  Venetian  red,  and  white  lead. 
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INDIANA. 


Product. 


Cement,  natural barrels. 

Cement,  Portland do. . . 

Clay short  tons. 

Clay  products 

Coal short  tons. 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Oas.  illuminating cubic  feet. 

Oas  coke short  tons. 

Glass  sand do. . . 

lime do... 

Mineral  waters gallons  sold. 

Natural  gas 

Oilstones 

Petroleum barrels. 

Pyrite long  tons. 

Sand  and  gravel shon  tons. 

Sand-lime  orick 

Stone 


1905. 


Quantity. 


527,600 

3| 127,042 

76|951 


11,805,252 

33,760 

1,712,307 

1,216,172,074 

90,027 

1,640 

106,408 

807,176 


10,064,247 

3,107 

3,148,543 


Total. 


Value. 


1211,040 

3,134,219 

79,945 

6,499,573 

12,492,255 

22,630 

44,108 

1,160,947 

303,354 

2,169 

366,866 

435,182 

3,094,134 

(*) 
If,  4U4,  WW 

11,491 
1,239,181 

65,905 
3,204,680 


1906. 


Quantity. 


600,000 

3,951,836 

63,279 


12,092,560 


38,940 
114,819 


7,673,477 

2,579 

6,182,835 


Value. 


1240,000 

4,964,855 

62,974 

7,158,234 

13,116,261 

a  1,694,141 

29,259 

353,648 

452,360 

1,750,715 

23,806 

6,770,066 

7,179 

1,006,093 

86,880 

3,756,305 


41,781,678' '    34,472,776 


o  Estimated. 


b  Included  imder  Miscellaneous. 
INDIAN  TERRITORY. 


Asphalt short  tons. . 

Clay  products , 

Coal short  tons. 

Coke do 

Coal  tar gallons. , 

Oas,  illuminating cubic  feet. . 

Gas  coke short  tons. , 

Lime do 

Mineral  waters gallons  sold., . 

Natural  gas , 

Petroleum barrels. , 

Stone , 

Other  products 


Total. 


2,936 


2,924,427 

54,781 

54,002 

52,194,000 

3,636 

100 


S27,790 

374,235 

5,145,358 

199,424 

a3,323 

a  55, 792 

a  16, 551 

650 

a  130, 137 

(0 
9,510 


5,962,770 


2,600 


2,860,200 
49,782 


510 


918,461 

290,790 

5,482,366 

204,205 

ft  83,332 


C) 


3,350 


45,237 
<l  3,805 


6,140,446 


a  Includes  Oklahoma. 

b  Estimated. 

c  Included  under  Miscellaneous. 


d  Includes  in  1906:  Clay,  mineral  waters. 
« Included  under  Kansas. 
/  Included  under  Oklahoma. 


IOWA. 


Clay short  tons. 

Clay  products 

Coal short  tons. 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Gypsum do... 

Lead do... 

Ume do... 

Mineral  waters gallons  sold. 

Sand  and  gravel short  tons. 

Sand-lime  orick 

Stone 

Zinc short  tons. 

Other  products 


Total. 


6,798,609 

633,508 

534,747,650 

«lv,o(W 


19,360 
303,500 
326,882 


$3,392,122 

10,586,381 

14,776 

633,557 

179,633 

689,066 

76,904 
31,300 
92,287 
38,662 
461,126 


e 2,336 


16,096,028 


2,006 
'7,'266,'224' 


270 

17,407 

227,600 

184,673 


201 


<1,910 

3,400,027 

11,610,455 

0  010,651 

£73,498 
30,780 
78,866 
23,700 
74,380 
38,265 

499,416 
24,fl22 
c3,840 


17,347,800 


a  Estimated. 

b  Included  under  Miscellaneous. 

e  Includes  in  1006:  Clay,  iron  ores,  and  ocher.    Includes  in  1906:  Ocher,  shale,  Venetian  red. 


SUMMABY. 
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KANSAS. 


Product. 


Cement,  natural barrels. 

Clay  products 

Coal short  tons. 

Coke do... 

Coal  tar gallons. 

Oas,  Illuminating cubic  feet. 

Qas  coke short  tons. 

Oypsum do. . . 

Lead do... 


Lime do... 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Salt do... 

Sand  and  gravel short  tons. 

Stone 


Zinc short  tons. 

Other  products 


Total. 


1905. 


Quantity. 


230,686 


6,423,979 

4,425 

205,660 

151,847,400 

9,749 


2,795 
213,050 


12,013,495 

2,008,585 

70,988 


114,287 


Value. 


a $110,750 

1,906,360 

9,350,542 

13,818 

10,898 

194,310 

35,260 

150,402 

17,242 

47,708 

2,261,836 

«6,546,396 

576,139 

21,552 

1,003,006 

13,486,866 

ff 2,349,861 


38,081,948 


1906. 


Quantity.       Value. 


6  3,020,862 


a  Includes  Texas, 
b  Portland  cement. 
c  Estimated. 

d  Included  under  Miscellaneous. 
« Includes  Indian  Territory  and  Oklahoma. 
/  Included  under  Oklahoma. 

g  Includes  in  1905:  Portland  cement,  pottery,  and  sand-lime  brick, 
emery,  pottery,  sand-lime  brick,  zinc  lead,  zinc  white. 

-  KENTUCKY. 


6,024,775 
1,606 


1,932 

1,560 

305,957 


2,198,837 
293,918 


3,902 


$3,908,708 

2,432,371 

8,979,553 

4,101 

c 264, 514 

247,572 

220,248 

10,217 

89,807 

4,010,966 

(/) 

681,322 

66,762 

892,012 

476,044 

p299,850 

22,584,076 


Includes  in  1006:  Natural  cement. 


Asphalt short  tons. 

Barytes do. . . 

Cement,  natural barrels. 

Clay short  tons. 

Clay  products 

Coal short  tons . 

Coke do... 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Oas.  illuminating cubic  feet. 

Oas,  coke short  tons. 

Fluorspar do. . . 

Glass  sand do... 

Iron,  pig long  tons. 

Lead short  tons. 

Ume do... 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Precious  stones 

Sand  and  gravel short  tons. 

Stone ^ 

Zinc short  tons. 

Other  products 


Total. 


8,834 


207,500 
43,536 


8,432,523 

79,487 

310,934 

950,293 

596,328,520 

56»328 

22,604 

739 

63,735 


9,556 
383,750 


/ 1,217,337 
"""727,'i3i 


$G6.420 

83,000 

57,090 

2,406,350 

8,385,232 

150,650 

15,495 

17,942 

539,724 

183,100 

132,362 

480 

1.120,000 

28,393 

42,415 

/  237,690 

/  943, 211 


282,464 
1,025,044 


b  45, 840 


15,771,811 


4,172 


45,910 


9,663,647 
74,064 


c  12, 528 

2,400 

98,127 

44 

9,784 

547,605 


/1, 213, 548 
'""584,477 
335 


$31,488 
(«) 

(*) 
59,780 
2,502,423 

fff  9Mf  Voo 

169,846 

<<  831, 887 

83,402 

2,040 

d  2,077,000 

5,016 

28,081 

76, 141 

287,501 

/ 1,031, 629 

250 

291,096 

920,531 

40,870 

6  419,978 


18,758,897 


'v  Included  under  Tennessee. 

b  Includes  in  1905:  Cement.  Iron  ores,  and  sand-Ume  brick.    Includes  In  1906:  Barytes,  cement  (Port- 
and,  natural,  and  slag) ,  Infusorial  earth,  iron  ores,  ocher,  and  ^and-lime  brick. 
« Includes  Colorado  and  Tennessee. 
<<  Estimated. 

<  Included  under  MisoeUaneoos. 
/  Includes  Tennessee. 
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LOUISIANA. 


Product. 


Clay  products 

Coalproducts: 

Coal  tar gallons. 

Qas,  illuminating cubic  feet. 

Oas  coke short  tons. 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Salt do... 

Sand  and  gravel short  tons. 

Sulphur long  tons. 

Other  products 


Total. 


1905. 


Quantity. 


Value. 


87,226 

67,703,000 

6,180 

774,652 


8,910,416 

1,055,186 

350,660 

181,677 


$821,109 

a  6, 710 

a  90, 980 

a  26,313 

62,106 

1,500 

1,601,325 

303,507 

180,962 

4  3,706,560 

6,349 


6,815,430 


1906. 


Quantity.      Value 


9,077,528 

1,179,528 

941,734 


1900,607 
M35,313 


3,557,838 
268,006 
449,440 


5,023,728 


10,334,030 


a  Includes  Florida  and  Mississippi. 
h  Estimated. 


e  Included  under  Texas. 

d  Includes  Nevada  and  Utah. 


MAINE. 


Clay  products 

Coal  products: 

Ammonium  sulphate pounds. . 

Coal  tar gallons. 

Qas,  illuminating cubic  feet. 

Qas  colce short  tons. , 

Copper pounds. , 

Feldspar short  tons. 

Lime do 

Mineral  waters gallons  sold. , 

Precious  stones 

Slate 


Stone 

Other  products. 

Total 


212, 445 

154,068,475 

10,746 


220,927 
1,167,787 


9619,294 

(«) 

9,983 

212,257 

51,253 

971,305 
246,159 


224,254 

2,721,223 

« 10, 076 


5,065,804 


228,208 
1,127,928 


1 


1680,370 
»  300, 842 


(«) 
1,066,275 

258,586 
6»500 

238,681 
2,562,021 
« 113,048 


5,227,222 


a  Included'under  New  Hampshire. 

h  Estimated. 

c  Included  under  Miscellaneous. 

d  Included  under  Connecticut. 

e  Includes  in  1905:  Pottery,  sand,  and  gravel.    Includes  in  1906:  Feldspar,  pottery,  sand,  and  gfrnveL 

MARYLAND. 


55,324 
12,080 


Cement,  natural barrels. 

Clay short  tons. 

Clay  products 

Coal short  tons . 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  colce short  tons. 

Feldspar do. . . 

Flint do... 

Glass  sand do. . . 

Gold  (mines  report) fine  ounces  (troy) . 

Iron  ores long  tons. 

Iron,  pig do. . . 

Lime short  tons. 

Metallic  paint  and  mortar  colors do. . . 

Mineral  waters gallons  sold. 

Sand  and  gravel short  tons. 

a  Includes  District  of  Columbia  and  Delaware. 

b  Includes  District  of  Columbia. 

c  Includes  Pennsylvania. 

d  Includes  Pennsylvania  and  Connecticut. 

<  Includes  in  1905:  Slag  cement,  coke,  sand-lime  brick,  and 
coke,  quartz  (flint),  infusorial  earth,  iron  ores,  metallic  paint 
and  Venetian  red. 

/  Estimated. 


5,108,539 

2,234,627 

4, 155, 460 

1,753,770,009 

406,764 

15,878 

12,777 

17,899 

717 

8,260 

332,096 

134,431 

1,174 

456,214 

447,278 


128,604 

24,405 

2,2«,367 

5,831,760 

0  434,385 

*  87, 512 

b596,358 

1,334,266 

e  118, 621 

<<73,450 

20,108 

14,821 

14,291 

/5, 850, 000 

360,247 

3,812 

44,627 

416,720 


63,350 
18,413 


5,435,453 


10,229 


10,000 


386,709 
127,863 


503,671 
604,217 


$32,875 

30,078 

2,ia6»530 

6,474,703 

/2, 007,773 

34»507 
(«) 
14,000 


/8, 187,000 

350,460 

(O 

58,834 

•271,797 


talc.    Includes  in  1906:  Slag  oement, 
and  mortar  colors,  sand-lime  brick. 
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MARYLAND— Continued. 


Product. 

100£ 

». 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Silver  (mines  report) fine 

ounces  (troy) . . 

93 

$66 

161,215 

1,267,838 

8Ute.. 

$130,969 

1,239,965 

23,310 

al,248,704 

Stone --- -- 

Tn.Io  ATid  HAApntnnA , 

short  tons.. 

2,966 

other  products 

a  1,135, 704 

Total 

20,048,267 

22,939,894 

A  Indudes  in  1905:  Slag  cement,  coke,  sand-lime  brick,  and  talc.  Includes  in  1906:  Slag  cement, 
coke,  quartz  (flint),  infusorial  earth,  iron  ores,  metallic  paint  and  mortar  colors,  sand-lime  brick, 
and  Venetian  red. 

MASSACHUSETTS. 


Clay short  tons. . 

Clay  products 

Coal  products: 

Ammonium  sulphate pounds. . 

Coal  tar gallons. . 

Gas,  illuminating cubic  feet. . 

Oas  coke short  tons. . 

Copper pounds. . 

Olass  sand short  tons.. 

Iron,  i)lg long  tons. . 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Precious  stones 

Sand  and  gravel short  tons. . 

Stone 

Other  products 


Total. 


774,715 

10,017,617 

4,976,461,725 

670,642 


4,600 

3,466 

84,380 

4,202,263 


180,422 


$2,050,457 

377,260 

285,666 

3,574,116 

2,247,074 


12,000 

0  60,000 

395,326 

208,419 


118,086 

3,263,058 

bl,  432, 738 


14,024,200 


4,411 


9,744 
6,829 


119,267 
3,857,965 


106,824 


$6,442 
2,172,733 


a  7, 132, 627 

1,881 
31,738 

(*) 

563,100 

210,152 

600 

61,354 

4,333,616 

ft  2,556,518 


16,770,661 


a  Estimated. 

ft  Includes  in  1906:  Asbestos,  clay,  coke,  emery.  Infusorial  earth,  Iron  ores,  pyrite.  salt,  and  talc. 
Includes  in  1906:  Alum  and  aluminum  sulphate,  asbestos,  coke,  corundum  and  emery,  fuller's  earth, 
iron  ores,  llthaige.  pig  iron,  pyrite,  red  lead,  salt,  talc  and  soapstone,  Venetian  red.  and  white  lead. 

MICHIGAN. 


Bromine pounds.. 

Cement,  Portland oarrels. . 

Clay short  tons. . 

Clay  prodiKJts 

Coal short  tons. . 

Anmionium  sulphate pounds. . 

Coal  tar gallons . . 

Oas,  illuminating cuoic  feet. . 

Gas  coke short  tons. . 

Copper pounds. . 

GlaM  sand short  tons. . 

Grindstones .' 

Gypsum 

Iron  ores long  tons. . 

Iron,  pig do — 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Salt barrels. . 

Sand  uid  gravel short  tons. . 

Sand-Ume  orick 

Silver  (mines  report) fine  ounces  (troy) . . 

Stone 

Other  products 


Total. 


1,192,768 

2,773,283 

961 


1,473,211 

2,654,323 

5,958,602 

3,263,603,050 

470,718 

230,287,992 


10,886,902 

288,704 

48,089 

2,684,800 

9, 492, 173 

414,509 


253,011 


a  $178, 914 

2,921,507 

3,364 

1,765,707 

2,512,697 

271,333 

116,809 

2,326,377 

1,502,263 

35,694,639 


111,600 

634,434 

23,367,233 

c  5, 750, 000 

192,844 

277,188 

1,851,332 

210,609 

169,302 

182,819 

667,877 

ft  992, 413 


81,760,141 


3,747,526 
1, 


1,346,338 


229,696,730 
600 


11,822,874 

369,466 

68,133 

902,528 

9,936,802 

597,189 


d 244, 113 


(6) 

$4,814,965 

6,455 

1,844,477 

2,427,404 

«  4, 736, 340 

44,790,667 
3,000 

(&) 

763,878 

31,146,087 

£8,841,000 

281,466 

73,357 

2,018,760 

194,609 

174,921 

163,656 

721,664 

ft  1,433,844 


104,424,648 


a  Includes  Ohio  and  West  Virginia. 

ft  Indndes  in  1905:  Asbestos,  coke,  graphite,  petroleum,  and  whetstones, 
num  salts,  bromine,  coke,  graphite,  grindstones,  and  whetstones. 
cEsthnated. 
4  From  nnelter  reports. 


Includes  in  1906:  Alnml- 


MINERAL  BE80UBCE8. 


lUMNEBOTA. 


Product. 

19U. 

1906. 

(jBantity. 

Value. 

Quuitlty. 

Vime. 

Cla      todutts 

(1,<B9,38B 

as 

ttmns 

Coi  products; 

771,01)0 

A'£S 

1M,670 
ai.7M,l82 

Ir^plg 

::::t5SSS:: 

'ai'Mi'mr" 

»•,?■'" 

::;^S5SSI:: 

18.977 
T.DSl.eO) 

ira,i7fl 

ie,B3tt 
i«(^«» 

,w 

Baud  uid  gnfel 

.vg?fts 

41.305,376 

oEatlmated. 

fc  Included  imdei  HiweUaoeoa*. 
'"'    "  ■    cokB,  teldipar,  pottery,  and  HunWlmi 


It,  coke,  corundum,  IsIdBpar.'pIg  [r 


.    Inoludai  In  1806:  Natnnd 


UI3BIBBIPPI. 


.                                       1 

1818,807 

«n,08o 

".;ffi 

2M,3T0 

te,wa 

Sffi 

17,390 

874,270 

9U,U« 

Bsiyua 

.v.''.'. do..!! 

.t?s 

'■as 
'Is 

(») 
(*) 

SS,8W 

flitSS" 

CwS  .     

short  huu.. 

do.... 

3;98J;37B 

7S4!433 

2,  mm 

3,7fi8,«8 

•a,M!,oas 

%1^U^ :;;■: 

soloio 

|i 

ffiJS 

{SS"*;.::::::::::::::: 

'"'^T'- 

018,  «0 

11 

Lime 

iV'^'j" 

a;S 

sti 

'^i 

Sud  and  giavfll 

short  ton*.. 

n«ounoe»(tror).. 

'ffiS 

.Si 

.;ii 

uS:IS 

do.... 

ll.SM 

■as 

23,0*3,788 

»,«essi7 

&  Included  under  IClBOeUBiieoaB. 

I  iDdudei  In  ItOfi:  Cement.  grtaAwUmet,  lofoaorUl  earth,  petroleum,  plsmauti  (anclaaiUMl.Ud  aine 
irtilte.  Includes  In  IDOB:  Portland  oament,  giliidatoiiei,  InluKiiUI  euUi,  llthusB.  PlS  inn,  red  iMd. 
"BnollaQ  red,  white  lead   -'—  '—- ■  —- ■  -' -'- 

'  Indudea  Ulchlgan, 

•  From  amelter  reiiort 


Venetian  red,  white  lead,  ilno  lead,  and  ilnc  white. 
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MONTANA. 


Product. 


Clay short  tons. . 

Clay  products 

Coal short  tons. . 

Coke do 

Coal  tar gallons. . 

Oas,  illuminating cubic  feet. . 

Qas  coke short  tons. . 

Copper pounds. . 

Gold  (mines  report) fine  ounces  (troy) . . 

Lead short  tons. . 

Lime do 

Sand  and  gravel do 

Silver  (mines  report) fine  ounces  (troy) . . 

Stone 


1905. 


1906. 


Quantity. 


5,546 


1,643,832 
31,4S2 


314,750,582 

213,913.75 

2,097 

4,073 


Value.       I  Quantity. 


133,983 

313,006 
2,823,350 

211,361 

(«) 

(«) 

(«) 
48,786,340 
4,794,083 

199,215 
22,436 


1,615 


1,829,921 
38,182 


13,231,300 


Zinc short  tons. 

Other  products 


7,991,705 
274,669 

(«») 

c  50, 911 


294,701,252 

216,188.56 

2,485 

4,745 

2,000 

11,980,705 


1,415 


Total. 


I 


65,501,049 


Vahie. 


»,596 

297,299 

3,240,357 

266,024 

(«) 
(«) 
(«) 
66,877,341 
4,469,014 
283,290 
30,096 
900 
8,027,072 
292,549 
172,630 
e 166, 305 


74,126,667 


a  Included  under  Nevada. 

b  Included  under  Miscellaneous. 

e  Includes  in  1905:  Abrasive  corundum,  grindstones,  gypsum,  iron  ores,  mineral  waters,  molybde- 
num, pottery,  and  tungsten.  Includes  in  1906:  Arsenic,  grindstones,  gypsum,  iron  ores,  mmerai 
waters,  molybdenum,  pottery,  precious  stones,  and  tungsten. 

NEBRASKA. 


Clay  products 

Coalproducts: 

CJoal  tar gallons. . 

Gaa,  illuminating cubic  feet. . 

Oas  coke short  tons. . 

Pumice do — 

Sand  and  gravel do — 

Sand-lime  Drick 

Stone 

Other  products 


Total 


82.393 

65,553,100 

4.916 

1,832 

12,900 


$1,006,743 

2,426 
83,563 
26,135 
b5,540 

8,200 

(0 
225.239 


177,417 


1,357,846 


1990,708 


a  123,336 
38,308 


283,280 
''617,468 


2,053,100 


a  Estimated. 

b  Includes  Idaho  and  South  Dakota. 

e  Included  under  Miscellaneous. 

d  Includes  in  1906:  Litharge,  mineral  waters,  pumice,  red  lead,  sand-lime  brick,  and  white  lead. 

NEVADA. 


Coal short  tons. . 

Coal  tar gallons. . 

Gaa,  Illuminating cubic  feet. . 

Gas  coke short  tons. . 

Copper : pounds. . 

Gold  (mines  report) fine  ounces  (troy). . 

Lead short  tons. . 

Lime do 

Salt barrels. . 

Silver  (mines  report) fine  ounces  (troy) . . 

Stone 

Sulphur long  tons. . 

Zlno short  tons.. 

Otb«r  products 


Total. 


89,226 

62,522,700 

4.017 

413,292 

254,927.51 

2,096 


6,482,081 


(«) 

5  $3, 496 

M14,953 

5  26,348 

64,060 

5,260,819 

199,025 


3,915,177 
1,500 
(^) 


« 279, 007 


9,873,385 


800 


1,090.635 

506,620.31 

1,669 

150 

11,249 

6,770,612 


1,768 


15,700 

c 159, 276 

210, 493 

10,470,704 

190,266 

1,600 

6,420 

4,536.310 

5,000 

(0 

215.606 
« 189, 198 


15,990,663 


a  Induded  under  Idaho, 
b  Includes  Montana  and  New  Mexico. 
c  Estimated. 

d  Included  under  Louisiana. 

<  Includes  In  1905:  Clay  products,  graphite,  gvpsum,  iron  ores,  and  salt, 
clay  products,  graphite,  gypsum,  iron  ores,  sulphur,  tungsten. 


Includes  In  1906:  Antimony, 
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NEW  HAMPSHIRE. 


Prodact. 


1905. 


Quantity. 


Clay  prodacts 

Coal  products: 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Qas,  illiunlnating cubic  feet. 

Qas  coke short  tons. 

Mica 


Mineral  waters gallons  sold. 

Stone 

Other  products 


Total. 


60,586 

265,556 

190,765,514 

14,095 


813,050 


Value. 


$554,734 

a  3, 578 

*  13, 177 

b255,540 

6  74,863 


197,360 

838,371 

d  91,025 


2,028,638 


1906. 


Quantity. 


781,500 


Value. 


$726,051 


0381,873 

9,884 
230,660 
818,1X1 
'81,2S8 


2,247,927 


a  Includes  Maine. 
6  Includes  Vermont. 
e  Estimated. 

d  Includes  in  1905:  Mica,  pottery,  and  whetstones.    Includes  in  1906:  Pottery,  precious  stones,  wliet- 
stones. 

NEW  JERSEY. 


Cement,  Portland barrels. 

Clay short  tons. 

Clay  products 

Coal  products: 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Oas,  illiuninating cubic  feet. 

Qas  coke short  tons. 

Glass  sand do. . . 

Iron  ores long  tons. 

Iron,  pig do. . . 

Lime short  tons. 

Marls do. . . 

Mineral  waters gallons  sold. 

Sand  and  gravel short  tons. 

Slate 


Stone 

Zinc short  tons. 

Other  products 


Total. 


3,664,777 
440,645 


$2,775,768 

616,450 

16,699,525 


1,165,550 

2,774,725 

1,483,032,012 

191,824 

66,673 

526,271 

311,039 

40,659 

38,026 

394,060 

1,236,870 


96, 

84, 

1,585, 

643, 

54, 

1,260, 

a  5, 150, 

168, 

616, 

45, 

740, 

6, 

1,276, 

(') 
<1628, 


752 
243 
683 
984 
005 
374 
000 
775 
494 
397 
344 
360 
781 

177 


31,842,121 


3,423,048 
470,174 


102,668 

542,618 

379,380 

42,714 

19,104 

585,215 

1,516,804 


11,206 


$i  445, 364 

680,909 

17,362,309 


•  2,661,728 

88,081 

1,570,578 

a7,5«2,000 

187,978 

7,341 

237,187 

875,284 


1,394,383 

1,367,133 

'1,449,463 


39,864,687 


a  Estimated. 
.  ^  Includes  Virginia. 

c  Included  under  Miscellaneous. 

d  Includes  in  1905:  Slag  cement,  coke,  metallic  paint,  pigments  funclassifled),  pyrite.  tand-Ume 
brick,  talc.  Includes  in  1906:  Slag  cement,  coke,  lithophone,  quartz  (flint),  sand-lime  brtck,  talc  and 
soapstone,  white  lead. 

NEW  MEXICO. 


Clay  products 

CoaJ short  tons. 

Coke do . . . 

Qas,  illiuninating cubic  feet. 

Gas  coke short  tons. 

Copper pounds. 

Qola  (mines  report) fine  ounces  (troy). 

Lead short  tons. 

Lime do. . . 

Mineral  waters gallons  sold. 

Precious  stones 

Sand  and  gravel short  tons. 

Silver  (mines  report) fine  ounces  (troy). 

Stone 

Zinc short  tons. 

Other  products 


Total. 


1,649,933 
89,638 


5,334.192 

15,369.56 

1,170 

400 

75,600 


360,192 


$141,722 

2,190,231 

253,229 

ffi6,800 

317,510 

111,055 

2,625 

16,020 


222,992 
110,022 

c  189, 006 


4,382,114 


1,964,713 
147,747 


7,099,842 

14,174.80 

640 

1,790 

94,000 


1,260 
491,127 


556 


$153,599 

2,638,988 

442,713 

1,370^970 

993,019 

73,900 

9,975 

17,700 

16,000 

i.r 


168,587 

87,710 

«224,197 


5,80S»889 


a  Included  under  Nevada. 
b  Included  under  Miscellaneous. 

e  Includes  in  1905:  Oypsum,  iron  ores,  mica,  and  salt.    Includes  in  1906:  Clay,  gypsum,  iron  oni, 
salt,  tungsten. 


SUMMABY. 
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NEW  YORK. 


Product. 


Cement,  natural barrels. 

Portland do... 

Clay short  tons. 

Clay  products 

Coal  products: 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Gas,  illuminating cuoic  feet. 

Gas  coke short  tons . 

Feldspar do... 

Flint do... 

Glass  sand do. . . 

Gypsum 

Iron  ores long  tons. 

Iron,  pig do. . ; 

Lime short  tons. 

Metallic  paint  and  mortar  colors do. . . 

Millstones 

Mineral  waters gallons  sold. 

Natural  gas 

Petroleum barrels. 

Pyrite long  tons. 

Salt barrels. 

Sand  and  gravel short  tons. 

Sand-lime  Drick 

Slate 

Stone 

Talc,  fibrous short  tons. 

Other  products 


Total. 


1905. 


Quantity. 


1,926,837 

2,111,411 

8,056 


2,787,317 

7,349,560 

5,004,667,394 

423,167 


3,165 


1,139,937 

1,198,068 

114,876 

7,150 


6,619,878 


1,117,582 

11,935 

8,350,121 

3,587,500 


56,500 


Value. 


$1,332,809 

2,044,253 

18,161 

14,486,347 

171,946 

189,866 

5,090,057 

1,335,345 

(«) 

3,115 

771,138 

3,197,919 

d  19,940,000 

490,845 

76,990 

25,915 

652,680 

623,261 

1,657,630 

39,883 

2,167,931 

1,703,431 

123,104 

66,646 

6,364,222 

445,000 

c  3, 137, 803 


1906. 


Quantity. 


1,515,866 

2,414,362 

6,864 


Value. 


1,500 


1,041,992 

1,552,659 

114,620 

7,106 


6,481,074 


1,243,517 

26,616 

8,978,630 

4,077,966 


61,672 


65,056,287 


$1,055,785 

2,726,744 

9,933 

13,876,607 


<<  7, 466, 936 

(0 

1,200 

740,806 

2,636,630 

431,022,000 

619,865 

79,060 

28,848 

893,476 

672,796 

1,995,377 

76,516 

2,098,686 

1,371,960 

191,321 

72,360 

6,506,053 

657,200 

c  19, 174, 650 


92,870,905 


o  Included  under  Connecticut. 

ft  Included  under  North  Carolina. 

e  Includes  in  1906:  Aluminum,  slag  cement,  coke,  emery,  abrasive  garnet,  graphite,  infusorial  earth, 
shale,  and  sienna.  Includes  in  1906:  Aluminum,  aluminum  salts,  slag  cement,  coke,  emery,  feldspar, 
fuller's  earth,  abradye  garnet,  graphite,  infusorial  earth,  litharge,  orange  mineral,  quartz  (flint) , 
red  lead,  sandstone,  ahale,  sienna,  and  white  lead. 

d  Estimated. 

NORTH  CAROLINA. 


Barytes short  tons. 

Clay do... 

Clay  products 

Coal short  tons . 

Coal  tar gallons. 

Gas,  illuminating cuoic  feet. 

Gas  coke short  tons. 

Copper pounds. 

Flint short  tons. 

Gold  (mines  report) fine  ounces  (troy) . . 

Iron  ores long  tons. 

Lime short  tons. 

Mica 


Millstones 

Mineral  waters gallons  sold. 

Monadte  and  zircon pounds. 

Precious  stones 

Sand-lime  brick 

Silver  (mines  report) fine  ounces  (troy) . 

Stone 

Talc  and  soapstone short  tons. 

Other  products , 


Total. 


5,619 
11,096 


74,503 

58,848,230 

6,373 


38,368 
6,080 

56,282 
1,792 


181.000 
1,352,418 


20,230 


(«) 


121,546 

86,141 

1,020,161 

(«) 
4,365 
86,011 
29,253 

^30,659 

125,685 

73,640 

7,980 

88,276 

2,522 

33,744 

/ 163, 908 


29,103 

12,219 

686,561 

(«) 
« 158, 941 


2,486,063 


(«) 
12,010 


582,209 


3,973.16 

56,057 

5,896 


156,352 
696.376 


30,769 


4,009 


$90,358 
1,182,338 


ft  131. 580 

112,366 

(0 
82,131 
76,638 
41,468 

217,696 


31, 413 

125,758 

6,000 

32,975 

20,616 
812.961 

66,729 
< 33, 821 


3,062,847 


a  Included  under  Geoigia. 
5  Estimated. 

c  Included  under  Miscellaneous. 
d  Includes  New  York. 

« Includes  in  1906:  Abrasive  corundum  and  garnet,  graphite,  iron  ores,  sand  and  gravel,  and  talc. 
Includes  in  1006:  Barytes,  graphite,  quartz  (flintX,  millstones,  sand,  and  gravel. 
/  Includes  Sooth  Carolina  and  South  Dakota. 
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NORTH  DAKOTA. 


Product. 


1905. 


Quantity. 


Value. 


Clay  products 

Coal short  tons. 

Coal  tar gallons. 

Qas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Stone 

Other  products 


317,542 


Total. 


1232,432 

424,778 

(«) 
(«) 
(«) 

1,055 
6  7,215 


665,480 


1906. 


Quantity.  |     Value. 


305,689 


1269,873 
461,382 
(«) 
(•) 
(•) 

44 
b  10, 506 


731,805 


a  Included  under  Utah. 

6  Includes  in  1905:  Cement,  clay,  and  mineral  waters.    Includes  in  1906:  Natural  cement,  day,  and 
mineral  waters. 

OHIO. 


Bromine pounds.. 

Cement,  Portland oarrels. . 

Clay short  tons. . 

Clay  products 

Coal short  tons. . 

Coke do 

Ammonium  sulphate pounds. . 

Coal  tar gallons. . 

Gas,  illuminating cubic  feet. . 

Gas  coke short  tons. . 

Glass  sand do 

Grindstones  and  pulpstones 

iron  ores long  tons. . 

Iron,  pig do 

Lime short  tons. . 

Metallic  paint  and  mortar  colors do 

Mineral  waters gallons  sold. . 

Natural  gas 

Oilstones  and  whetstones 

Petroleum barrels. . 

Pyrite long  tons. . 

Salt barrels. . 

Sand  and  gravel short  tons. . 

Sand-lime  orick 

Stone 

Other  products 


1,312,977 
239,718 


25,552,950 

277,130 

1,117,271 

8. 479, 196 

4,728,777,755 

497,208 

76,460 


19,989 

4,586,110 

327,373 

1,589 

943, 114 


(«) 

$1,390,481 

217,302 

28,303,039 

26,486,740 

970,897 

88,243 

270,325 

3,280,672 

1,446,382 

79,999 

644,315 

26,624 

c 75, 530, 000 

1.056,721 

20,360 

117,733 

5,721,462 


16,346,600 

8,944 

2,526,558 

2,205,379 


17,054,877 

32,770 

565,946 

1,033,763 

14,058 

4,595,265 

6  255,736 


Total ' I    169,203,710 


1,422,901 
248,995 


27,731,640 
293,994 


71,329 


17,384 

5,327,133 

331.972 

(«) 
1,790,767 


14,787,763 

4,732 

3,236,785 

2,352,945 


(6) 

$1,700,918 

251,301 

31,014,165 

30,346,580 

1,013,248 

£5,504,184 

71,246 

644,720 

20,706 

^105,244,000 

1,100,133 

164,007 

7,145,800 

46,042 

16,007,000 

14,430 

780,237 

1,183,106 

10,184 

4,451,683 

6  2,156,132 

200,076,030 


a  Included  under  Michigan. 

6  Includes  in  1905:  Cement,  gypsum,  and  oilstones.  Includes  in  1906:  Aluminum  salts,  bromtne, 
gypsum,  llthaige,  natural  cement,  metallic  paint  and  mortar  colors,  orange  mineral,  red  lead,  slag  ce- 
ment, and  white  lead. 

c  Estimated. 

OKLAHOMA. 


Clay  products 

Coalproducts: 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Lime do... 

Natural  gas 

Petroleiun barrels. 

Salt do... 

Stone 


Other  products. 
Total 


400 


(«) 


$222,064 

(«) 

(«) 

(«) 
4,000 

(«) 

h 

195,246 
d  202, 023 


623,333 


120 


<21,718,648 
9,893 


$241,111 


(•) 


1,500 

260,862 

CO,  615, 198 

4,066 

186,454 

'377,150 


10,686,240 


o  Included  under  Indian  Territory. 
6  Included  under  Kansas, 
e  Includes  Indian  Territory  and  Kansas. 

d  Includes  in  1905:  Gypsum,  mineral  waters,  salt,  and  sand  and  gravel.    Includes  in  1906:  Qypmxm, 
mineral  waters,  and  sand  and  gravel. 


8UMMABT. 


,^«. 

lOOS. 

in 

X. 

Quftotily. 

Value. 

QUMtlly. 

Value, 

t3so.m 

2,000 

1609,192 

'^^ 

*''I;^ 

79.731 

212, 33S 

60,123.79 

QoldliiiiDes  report) ilne  ouucei  I  troy) . . 

67,978.23 

],36»,90D 

fc™ii.;----^;^gji;iSd:: 

7,888 
33,  OSS 

iZ 

32,388 

12,523 

43 

•sd 

107  JS 

BUver  (mines  report) ouwei. . 

ii-M" 

e^iso 
<sa,4TD 

.^w 

2,441,973 

cliicluileeliil9a9^  a^paum.Dlckp]  oro.p 


.    Iiwliidea  In  1900:  CIsy.BypBum, 


PENNSYLVANIA. 


Cement: 

^JSa-v:;::::;;::: 

■::;.-:^2S-- 

748.057 
'23S,S10 

t306.$55 

iii 

S:S 
.„!;!!S:ffi 

1,672.367 

3s 

19,197,338 

U.aS3,Z78 

1,753.372 

7.9«^177 

*6,3ae;3st 

7«,W» 

tMa,A31 

1S.G9S.43D 

J72,331 

Anthracite 

:::;:^°^g::: 

flB.330,lG2 
118.413.037 
20,873,736 
S  880  172 
14,8111.78! 
S.DIO,  669.305 
1,374,815 

G3,6W,010 

131,917.flW 
S4,IS4;(B1 

04S,  lUomlnatlDg 

puftehet.. 

BhOrttODB.. 

FeliUpu 

18,167 

z„. 

361.  B2S 
808,717 

■••S;!S 

8.5M 

342.987 
949.429 

"'mJ^wo 

i^,^;;.;:::::::::::::::: 

Ume 

.".".".".BhMitoai!! 

■'iss.im.aM 

'■^:oM 

1,322,694 

1,608, 388 

ahortbins.. 

7.789 
10.487,195 
3,668,975 

10.2m|893 
4,889,908 

669,828,673 

>i  midcr  UaryldDd. 

u  In  1906:   " — '— ■ 

talUoe  quartt,  ult, 
bromine,  alu  r ' 

'  asftr 


garnet,  graphite,  1 1  tharge ,  li 


quartz  (O^u.  red  lead,  aalt,  ahale,  eleima,  talc,  Vioelian  red,  wtajle  lead,  tine  wblte. 
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RHODE  ISLAND. 


Product. 


Clay  products 

Coal  products: 

Ammonium  sulphate pounds. . 

Coal  tar gallons. . 

Oas,  illuminating cubic  feet. . 

Gas  coke short  tons. . 

Graphite 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Stone 

Other  products 


Total. 


1905. 


Quantity. 


262,786 

710,069 

490,466,400 

34,868 


6,461 
210,830 


Value. 


(«) 

c|8,868 

20,400 

548,633 

135,018 

42,743 

15,460 

556,664 


1,327,795 


1906. 


Quantity. 


7,008 
220,770 


Value. 


(*) 


(f  $784, 210 


% 


1,500 

10,101 

023,490 

b 237, 179 


1,715,009 


a  Included  under  Connecticut. 

b  Licludes  in  1906:  Clay  products,  graphite,  and  talc. 

c  Includes  Connecticut. 

d  Estimated. 

<  Included  under  Miscellaneous. 

SOUTH  CAROLINA. 


Clay short  tons. . 

Clay  products 

Coalproducts: 

Coal  tar gallons. . 

Oas,  illuminating cubic  feet. . 

Gas  coke short  tons. . 

Gold  (mines  report) fine  ounces  (troy) . . 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Monazite poimds. . 

Phosphate  rock long  tons. . 

Silver  (mines  report) flna  ounces  (troy) . . 

Stone 

Other  products 


45,595 


158,361 

116,931,170 

11,823 

4,601 

7,955 

858,830 


270,225 
111 


Total. 


$146,790 
749,835 

5,315 
150,709 
42,992 
95,111 
34,440 
78,837 

(*) 

878,160 

67 

297,284 

c5,908 


44,605 


3,819.63 

7,134 

1,458,494 

148,900 

223,675 

92 


2,494,457 


8175,351 
830^481 


•  228,817 

78,959 
34,719 

348,744 
20,808 

817,068 
62 

258,398 


2,800,108 


a  Estimated. 

fr  Included  under  North  Carolina. 

e  Includes  in  1905:  Sand  and  gravel  and  sand-lime  brick. 

SOUTH  DAKOTA. 


Clav  products 

$58,271 

(») 
6,989,402 

(*) 
26,308 
15,200 

$58,175 

CoUrni  Wte ,   . 

Gold  (mines  report) fine  ounces  (troy) . . 

Lead short  tons.. 

338,116.70 

330,956.06 

6,841,409 

Lime do 

Natural  gas 

4,165 

3,666 

23,980 

15,  «M 

4,000 

Precious  stones 

Pinnlfifi «|^nrt  *nn9 

(0 
110,381 

200,061 

d 171, 860 

Silver  (mines  report) fine  ounces  (troy) . . 

Stone 

182,749 

150,875 

101,080 

145,900 

'319,881 

Other  products 

Total 

7,571,573 

7,609,907 

a  Included  under  North  Carolina. 

b  Included  under  Miscellaneous. 

c  Included  under  Nebraska. 

d  Includes  in  1906:  Cement,  clay,  copper,  gypsum,  mica,  mineral  waters,  pyrite,  sand-Ume  brick, 
and  tungsten.  Includes  in  1906:  Portland  cement,  clay,  gypsum,  lithium  minsnds,  micA,  mlnflnil 
waters,  sand-Ume  brick,  and  tantalum. 


SUMMABY. 
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%n  the  calendar  years  1905  and  1906 — Continued. 


TENNESSEE. 


Product. 


1905. 


Quantity. 


Barytes short  tons. 

Clay do... 

Clay  products 

Coal short  tons. 

Coke do... 

Ammonium  sulphate pounds. 

Coal  tar gallons. 

Oas,  iUuminating cubic  feet. 

Qas  coke short  tons . 

Copper X>ounds: 

Fluorspar short  tons. 

QcAA  (mines  report) fine  ounces  (troy) . 

Iron  ores long  tons. 

Iron,  pig do... 

Lead short  tons. 

Lime do... 

Manganese  ores long  tons. 

Metallic  paints  and  mortar  colors . .  short  tons . 

Mineral  waters gallons  sold . 

Natural  gas 

Fetroileum barrels. 

Phosphate  rock long  tons. 

Sand  and  gravel short  tons. 

Sand-lime  Drick 

Silyer  (mines  report) fine  ounces  (troy) . 

Stone 

Zinc short  tons. 

Other  products 


Total. 


09, 487 
67,531 


5,766,690 

468,092 

91,794 

721, 411 

430,175,200 

39,159 


260 

211 

734,770 

372,692 


75,667 

20 

5,035 

1,254,018 


482,859 

414,478 


95,522 


Value. 


$15,325 

94,201 

1,493,279 

6,577,881 

1,184,442 

5,135 

29,663 

434,718 

135,790 

(«») 
1,720 
4,362 

918,850 
<f  5,260,000 


252,906 

100 

36,380 

135,861 

1,633,389 
157,594 

(*) 
57,695 

992,566 
(6) 


1906. 


Quantity. 


19,441,859 


5,247 
58,938 


6,259,275 
483,428 


17,809,442 


234.06 

370,734 

426,874 

11 

83,047 

30 


411,608 


547,677 
632,006 


55,931 
'"  "i24 


Value. 


18,782 

104,397 

1,620,226 

7,667,415 

1,350,856 

>     <f  665,836 

3,437,222 

(*=) 
4,838 

1,307,433 

«i  7, 251, 000 

1,254 

307,165 

300 

(O 
58,471 
300 

(«=) 
2,147,991 
259,063 

(0 

37,474 
1,131,909 

15,128 
«  67, 210 


27,444,570 


a  Includes  small  production  from  Kentucky. 

b  Included  under  Miscellaneous. 

•  Included  under  Kentucky. 

'Estimated. 

« Includes  in  1906:  Metallic  paint  and  mortar  colors,  sand-lime  brick,  and  Venetian  red. 

TEXAS. 


Asphalt 

Clay  products 

Cou short  tons. 

Coal  tar gallons . 

(His,  iUuminating cubic  feet. 

(las  coke short  tons. 

Ccypper pounds. 

CkMd  (mines  report) fine  ounces  (troy) . 

Iron  ores long  tons. 

Iron,  pig do... 

Lead short  tons . 

Lime do... 

Mineral  waters gallons  sold . 

Natural  gas 

Petroleum barrels. 

Quicksilver flasks . 

Salt barrels. 

Sand  and  gravel short  tons. 

Sflver  (mines  report) fine  oimces  (troy) . 

Stone 

Zinc short  tons. 

Other  products 


Total. 


1,200,684 

236,341 

166,917,672 

11,984 


12 


ol,  094 

1,526,970 


28, 136, 189 

4,723 

444,832 

363,065 

387,506 


$1,718,945 

1,968,558 

15,140 

253,566 

54,531 


248 

142,470 
144,421 


7,552,262 
173,362 
142,993 
146,462 
234,054 
427,321 


c  778, 013 


13,752,346 


24,900 


1,312,873 


51,377 

577 

36,660 


41,183 
1,045,315 


12,567,807 

4,761 

360,733 

314, 110 

301,  n2 


8 


I 


$306,750 
1,969,598 
2,178,901 

0  355,560 

9,916 

1,592 

36,660 


192,527 

122,085 

« 150, 695 

6,565,578 

178,829 

170,559 

150,367 

202,187 

518,719 

976 

£1,630,538 


14,751,037 


a  Estimated. 
b  From  smelter  reports. 

c  Indodes  in  1906:  (}ement,  clay,  gypsum,  iron  ores,  natural  gas,  and  sand-lime  brick. 
in  1906:  Natural  cement,  Portland  cement,  clay,  gypsum,  pig  iron,  and  sand-lime  brick. 
'  Induded  under  Miaoellaneous. 
'Indodes  Alabama  and  Louisiana. 


Includes 
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Output  and  valu€y  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 

in  the  calendar  years  1905  and  1906 — Continued. 


UTAH. 


Product. 


1905. 


Asphalt short  tons. 

Clay do... 

Clay  products 

Coal short  tons. 

Coke do . . . 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Copper pounds. 

Gola  (mines  report) fine  ounces  (troy) . 

Lead short  tons. 

Lime do... 

Manganese  ores long  tons. 

Precious  stones 

Quicksilver flasks. 

Salt barrels. 

Silver  (mines  report) fine  ounces  (troy) . 

Stone 

Sulphur long  tons. 

Uraniiun  and  vanadium short  tons. 

Zinc do. . . 

Other  products 


Total. 


Quantity. 


11,421 


1,332,372 


85,458 

108,204,812 

7,642 

58,153,393 

248,692 

42,746 

12,765 


1,050 

177,342 

11,036,471 


Value. 


«92,540 


544,578 
1,793,510 

(«) 

c6,830 

c 166, 705 

^42,923 

9,013,776 

5,140,920 

4,160,870 

69,089 


42,000 

135,465 

6,666,028 

290,728 

(«) 
(/) 
6  281,837 


28,447,799 


1906. 


Quantity. 


12,947 
4,713 


1,772,651 


50,329.119 

252,430.42 

56,200 

17,461 

800 


1,164 

262,212 

11,550,634 


«,  44v 


Value. 


I 


1160,960 

11,416 

634,444 

2,406,381 

<<  128, 103 

9,713,620 

6,218,388 

6,413,640 

86,518 

10,000 

2,800 

48,888 

100,885 

7,738,985 

292,745 


296,778 
b  1,832,653 


34,908,006 


a  Included  under  Colorado. 

6  Includes  in  1905:  Cement,  gypsum,  iron  ores,  pottery,  and  sand  and  gravel.    Includes  in  1906: 
Antimonv,  Portland  cement,  coke,  grypsum,iron  ores,  minerRl  waters,  sand  and  gravel,  and  eulphar. 
c  Includes  Idaho,  North  Dakota,  and  Wyoming. 
d  Estimated. 

e  Included  under  Louisiana. 
/  Included  under  Miscellaneous. 

VERMONT. 


Clay short  tons. . 

Clay  products 

Coal  products: 

Coal  tar , gallons. . 

Gas,  Illuminating cubic  feet. . 

Gas  coke short  tons. . 

Copper poimds. . 

Lime short  tons. . 

Mineral  waters gallons  sold. . 

Sand  and  gravel short  tons. . 

Silver  (mines  report) fine  ounces  (troy) . . 

Slate 


Stone 

Talc  and  soapstone short  tons. 

Other  products 


ToUl. 


39,620 
73,000 
86,527 


(°) 
$112,967 

(6) 
(«») 
(*) 

188,921 
20,550 
10,535 


1,352,541 
6,993,765 

(«) 
o  118, 555 


8,797,834 


5,392 


11,694 
32,765 
77,800 
81,687 
1,323 


10,413 


837,325 
112,388 

W 

2,257 

167,393 

22,150 

11,613 

886 

1,441,330 

7,526,466 

101,067 

•29,660 


9,453,804 


a  Includes  in  1905:  Clay,  ochcr,  talc,  and  whetstones.    Includes  in  1906:  Metallic  paint,  ocher,  wlie^> 
stones. 
b  Included  under  New  Hampshire. 
c  Included  under  Miscellaneous. 


SUMMABT. 
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Output  and  value,  by  States  and  Territories,  of  the  mineral  products  of  the  United  States 

in  the  calendar  years  1906  and  i906— Continued. 


VIRGINIA. 


Product. 


Arsenic pounds. 

Barytes short  tons. 

Clay do... 

Clay  products 

Coal short  tons. 

Coke do. . . 

Ammonium  sulphate.' pounds. 

Coal  tar gallons. . 

Oas,  illuminating cubic  feet. . 

Oas  coke short  tons. . 

Copper pounds. . 

Oold  (mines  report) fine  ounces  (troy) . . 

Iron  ores long  tons. . 

Iron,  pig do 

Lead short  tons.. 

Lime do.... 

Manganese  ores long  tons. . 

Marl. short  tons. . 

Millstones 

Mineral  waters gallons  sold. . 

Precious  stones 

Pyrite long  tons.. 

Sand  and  gravel short  tons. . 

Silver  (mines  report) fine  ounces  (troy) . . 

Slate 


1905. 


Quantity. 


Value. 


6,468 


Stone 

Talc  and  soapstone short  tons. 

Zinc do. . . 

Other  products 


Total, 


4,275,271 
1,499,481 


691,530 

420,420,478 

32,422 


241 


510,210 


114,221 
3,947 


2,340,287 


123,183 

351, 115 

177 


(«) 
$27, 


838 


1,  airxf 

3,777, 
2,869, 

(*) 
21, 
485, 
116, 
(«) 

(-)*• 

c7,640, 
f«) 


35, 
549, 


678 
325 
452 

152 
368 
879 

982 

000 

434 
209 

186 
102 


1906. 


Quantity. 


11,775 
2,903 


426,006 
154,580 
107 
146,786 
667,050 
C) 


d  2, 530, 950 


21,751,986 


4,254,879 
1,677,659 


717.50 
828,081 
483,525 


104,486 
6,028 


1,997,207 


128,794 

335,178 

250 


23,624 
1,143 


Value. 


145,336 

24,354 

1,966,078 

4,183,991 

3,611,659 


£685,738 

14,832 

1,579,817 

c  8, 591, 000 


382,083 
77,522 


15,611 

418,908 

500 

431,388 

121,951 

168 

172,857 

606,343 

500,800 

139,446 

4  990,432 


24,650,814 


o  Included  under  Miscellaneous. 

b  Included  under  West  Virginia. 

c  Estimated. 

d  Includes  hi  1905:  Asbestos,  cement,  gypsum,  iron  ores,  metallic  paint,  ocher,  pottery,  salt,  sand- 
lime  brick,  talc,  and  titanium.  Includes  in  1906:  Asbestos,  natural  cement,  Portland  cement,  gyp- 
sum, mica,  ocher,  pottery,  quartz  (flint),  salt,  sand-lime  brick,  titaniimi. 

<  Included  under  New  Jersey. 

WASHINGTON. 


Arsenic pounds.. 

Clay  products 

Coal short  tons. . 

Coke do 

Ammonium  sulphate .-.pounds. . 

Coal  tar gallons. . 

Oas,  illuminating cuoic  feet. . 

Gas  coke short  tons. . 

Copper pounds. . 

Gold  (mines  rex>ort) fine  ounces  (troy) . . 

Lead short  tons. . 

Lime do — 

Mineral  waters gallons  sold. . 

Sand  and  gravel short  tons. . 

Silver  (mines  report). fine  ounces  (troy) . . 

Stone 

Zinc short  tons. . 

OtbBr  products 


Total. 


2,864,926 
53,137 


465,380 

350,180,276 

28,006 

223,328 

19,595.63 

53 

27,935 

30,000 


125,376 


(») 
$1,175,032 
5,141,258 
251, 717 

32,268 
450,103 
109,032 

34,616 

405,078 

5,035 

160,985 

10, 101 


75,727 
919, 110 


(f  11,482 


8,790,544 


3,276,184 
45,642 


290,823 

10,722.22 

46 

59,094 

39,500 

293,571 

45,878 


$1,499,884 

5,908,434 

226,977 


I 


^660, 443 

56,129 

221,648 

5,244 

347,924 

10,800 
144,725 

30,738 

738,652 

854 

(183,691 


9,936,143 


a  Included  under  Miscellaneous. 
b  Included  under  Colorado. 
e  Estimated. 

'  Includes  hi  1905:  Sand  and  gravel,  sand-lime  brick,  and  talc, 
day,  marble,  molybdenum,  platinum,  tungsten. 

21650— M  R  1906 6 


Includes  in  1906:  Antimony,  arsenic, 


MINERAL   BESOUBCES. 


WEST  VIRGINIA. 


Product. 

igos. 

ISOS. 

Quanllty. 

Value. 

Quantity. 

Value. 

2.018, 7W 
32.341.790 

415.  «8 
22S,7M 

As 

.  .«hort  toiu. . 

81.886 

»Sr'"*'^"-'  ■■■ 

.  .itaort  ton*. . 

::::;.id.:: 

1SS',0S2 

t?S?JS 

'kTiS 

SSSri,;.:--;   ■; 

■S'S 

'^M ■.:..-.■.■..-.-.■.■/.■.■;;.■.■. 

::.aS:: 

galloDiBOJd.. 

BO.  728 

so,  DOS 
1D.07S.  804 

"■'S;S 

88,181 
t'lZ2,lJl 

aH,GU 

d«,44T,0M 

11.S78.I10 
302.  ISl 

lu.tm 

"■as 

238,  7SB 

Salt 

do.... 

..(borttoas.. 

113,  IN 

74.7S1.376 

•  iDdDded  under  Ulchlgui. 
tlaehideilD  19M:  Cement,  grl 

"Includes  Virginia. 

ttdMones,  and  iron  ore..    Includea  In  1S06:  Bromine,  Poitlud  ouDtoV 

I  iDoluded  under  Ulncellaneo 


WIBCONSIN. 

barroli.. 

13B,1M 

163,737 
1.383,  lis 

ill 

i;7ig;8» 

)M.07I 

■■•SJlSS 

Coal  products: 

■.■.-.vpr::: 

...cuFlcfeet.. 

1,727,733 

2,  Un!  338' 477 
293, 75B 

!=S:::v- ;■:;■: 

848,133 

'an;  BIO 

iiio8ii*wiw«.V.*.V.V.'..'.'.V.'.'.'. 

.i.i».i:.:; 

214,872 

e,we,8B4 

lgi;i»48 

.ifflBH 

.J;^S 

11,067 

16.804,611 

n,8».T7B 

iDdndei  In  IB08:  Natural  o^Se' 

y,  coke,  graph 
t,  clay,  coke. 

U,  metallic  pain 
graphite,  ntetaUl 

iVSfS 

ur^'^ 

-UmeBrteK. 
•,  pig  iron. 

SUMMAKY. 
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WYOMING. 


Prodact. 


Clay short  tons. 

Clay  products 

Coal 1 short  tons. 

Coal  tar gallons. 

Gas,  illuminating cubic  feet. 

Gas  coke short  tons. 

Copper pounds. 

Gold  (mines  repi^rt) fine  ounces  (troy) . 

Gvpeum 

Lone short  tons. 

Petroleum barrels. 

Precious  stones 

Silver  (mines  report) fine  ounces  (troy) . 

Stone 

Other  products 


Total. 


1905. 


Quantity. 


5,602,021 


2,530,531 
1,203.81 


262 
8,454 


3,655 


Value. 


1906. 


Quantity. 


719 


134,556 
7,336,951 

(«) 
(«) 

(«) 

392,232 

26,745 

71,560 

o,  U99 

51,545 


6,133,994 


2,208 

59,431 

6  678,875 


106,177 
315.46 


396 
c7,000 


136 


8,657,202 


Value. 


13,986 
74,321 
8,013,528 
(«) 
(«) 
(«) 
20,492 
6,521 

(*) 

4,265 

49,000 

1,000 

91 

cN/,  Uvo 

6  810,647 


9,063,849 


o  Included  under  Utah. 

b  Includes  in  1906:  Asbestos,  clay,  coke,  grindstones,  iron  ores,  mineral  waters,  natural  gas,  and 
sand  and  gravel.  Includes  in  1906:  Asbestos,  coke,  grindstones,  gypsiun,  iron  ores,  mineral  waters, 
sand  and  gravel,  and  sulphur. 

e  Estimated. 

MISCELLANEOUS  PRODUCTS. 


METALLIC. 


Antimony . 

Copper 

Iron,  pig- . 

Lead 

Zinc 


Total. 


NONMETALLIC. 

Alum  and  aluminum  sulphate,  arsenic 

FuUer's  earth 

Gas,  coke,  tar,  ammonia,  graphite,  oilstones, 

and  mineral  waters 

Precious  stones 

Salt  and  sand  and  gravel 

Sand-lime  brick  and  stone 

White  lead 

Other  lead  paints 


Total 

Grand  total. 


1705,787 
2,345,019 
8,460,000 
9,890.640 
2,802,534 


24,204,880 


1,985,441 
214,497 

39.163 

326,350 

19,416 

73,450 

15,838,649 

5,564,236 


24.061,202 


48,356,082 


$280,212 


280,212 


36,996 


36.996 


317,208 


IRON  ORES,  PIG  IRON,  AND  STEEL. 


By  Edwin  C.  Eckel. 


ACKNO  WliEDGMENTS. 

The  data  on  iron-ore  production  which  form  the  basis  of  the  fol- 
lowing report  are  collected  diiectly  by  the  United  States  Geological 
Survey,  requests  for  statistics  being  sent  to  every  producing  mine  in 
the  country.  As  both  the  promptness  of  publication  and  the  final 
value  of  the  report  depend  chiefly  on  the  manner  in  which  these 
inquiries  are  answered,  it  is  a  pleasure  to  acknowledge  the  practi- 
caUy  universal  cordiality  and  completeness  with  which  the  mine 
owners  and  managers  of  the  country  have  repUed.  The  writer  must 
also  acknowledge  his  indebtedness  to  Miss  J.  B.  Clagett,  of  this 
Office,  who  has  nad  charge,  under  his  direction,  of  the  receipt,  com- 
parison, and  tabulation  of  the  individual  reports. 

In  connection  with  the  data  on  the  United  States  iron-ore  indus- 
try during  1906  it  seems  desirable  to  present  a  brief  summary  of  the 
Srincipal  facts  relative  to  the  American  pig-iron  and  steel  industries 
uring  the  same  period.  Unlike  the  iron-ore  statistics,  which  are 
collected  directly  by  the  United  States  Geological  Survey,  the 
pig-iron  and  steel  statistics  are  collected  by  a  private  agency,  the 
American  Iron  and  Steel  Association.  Through  the  courtesy  of  that 
association  and  of  its  secretary,  Mr.  James  M.  Swank,  these  statis- 
tics are  available  for  the  present  publication.  They  have  been 
rearranged  slightly  from  the  form  in  which  they  are  given  in  the 
reports  of  the  association.  For  any  comments  on  these  statistics, 
however,  the  present  writer  is  solely  responsible. 

INTRODUCTION. 

The  year  1906  witnessed  a  steady  growth  in  production  in  all 
branches  of  the  iron  industry,  from  ore  to  finished  products,  pre- 
vious records  bein^  broken  in  production  of  ore,  pig  iron,  and  steel. 
Coincident  with  mcrease  in  production  came  mcrease  in  prices, 
which  rose  steadily  from  the  beginning  to  the  end  of  the  y6ar,  with 
the  exception  of  a  slight  depression  in  Jime.  These  movements  in 
output  and  price  must  be  regarded  as  continuations  of  the  growth 
shown  during  1905,  and  their  relations  to  the  past  history  of  the 
iron  industry  can  be  best  noted  on  comparison  of  the  records  of  the 
industry  for  a  number  of  years  preceding. 
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68  MINEBAL   BESOUBCGS. 

This  recent  remarkable  growth  in  the  American  iron  industry  is 
strikingly  brot^ht  out  in  %.  1,  which  shows  eraphically  the 
annual  production  of  iron  ores,  pig  iron,  and  steel  for  the  years 
1870  to  1906k  inclusive.  The  figures  on  which  this  diagram  are 
based  are  official,  those  for  iron-ore  production  being  collected 
directly  by  the  United  States  Geological  Survey,  while  those  for  pig 
iron  and  steel  are  collected  by  the  American  "Iron  and  Steel  A^o- 
ciation.     The  curves  bring  out  clearly  the  great  falling  off  in  pro- 
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duction  in  1904  and  the  equally  sharp  upward  movement  of  1905 
and  1906. 

The  chief  factors  in  keeping  prices  down  to  a  reasonable  level 
have  been,  curiously  enough,  tne  great  iron  and  steel  producing  car- 

E orations.  Their  attitude  in  this  matter  is  not,  of  course,  dictated 
y  altruistic  motives,  but  it  affords  a  refreshing  contrast  to  tbd 
method  of  procedure  which  a  few  years  ago  wouH  have  been  coor 
sidered  to  be  the  immediate  consequence  of  the  consolidation  fS 
interests  in  any  industry.     Realizing  that  steady  sales  at  reasoiutblj 
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high  profits  are  in  the  end  better  than  a  runaway  market  with  its 
consequent  great  fluctuations  In  both  prices  and  sales,  all  efforts 
have  been  made  to  steady  the  iron  market  so  far  as  is  possible,  aiid 
until  within  a  very  recent  period  this  policy  was  markedly  successful. 
Toward  the  very  close  of  the  year,  nowever,  prices  in  several  lines 
rose  more  sharply  than  is  generally  considered  advisable,  and  it  is 
doubtful  as  to  how  far  control  would  be  possible  in  1907  in  case 
generally  prosperous  business  conditions  should  maintain  a  high 
demand  for  iron  and  steel  products.  It  is  known,  moreover,  that 
heavy  increases  in  production  will  be  possible  during  the  latter  half 
of  1907  and  in  1908,  and  the  probabilities  are  therefore  in  favor  of 
lower  rather  than  of  higher  prices  in  the  near  future. 

IBON-OBE  PRODUCTION  OF  THK  UNITED  STATES. 

PRODUCTION,  BY  STATES. 

The  iron-ore  production  of  the  United  States  in  1906  amoimted  to 
47,749,728  long  tons,  valued  at  $100,597,106.  As  compared  with 
1905,  the  most  productive  previous  year,  this  was  an  increase  of 
12.28  per  cent  in  tonnage  and  of  33.83  per  cent  in  value.  The  pro- 
duction for  1905  and  1906,  by  States,  is  given  in  the  following  table: 

Qaantity  and  value  o/iron  ore  producerf  in  the  United  Stotet,  1905  and  1906,  by  SttUei. 


1906.                         iwe. 

lDorw«  (+)  orde-  i  ,',?^'"T.r' 

W 

V... 

« 

(iuwitlty, 
in  long 

v.,„. 

v.™. 

AUbuna 

ArkuiauuidTeiu 

3.7S2.831 

27.S9B| 

M33,*71 

35.031 

M,efl0 
10,8(5,003 

_|:| 

lis 

734, 77( 
740,345 

M,257,  155 

n.m 
M6,set 

zt.Mi'.sa 
iffiffif 

1, 090,685 
1,2(19,374 

^''73;  MO 

3,ll95,09ej  M,  123,5a 

31,343          94,129 
411. 2»:        731,780 

„,.i:KLuS:ffi 

^,364,077i  51,799,266 
80,910,        1.W.109 

7Kr,lflO        B46,661 
642,618     1,670,578 
1,041,999     2.635,630 

5!;S     as 

«0,420^    1.240,267 
870,734.     1,307,433 
838,0X1;    1,579,817 
»4§,133j    a,033,3l7 

i :;» 

+  i86e.W+  5.01 

t^:S 

ConneetioutuidUu- 

5412'+         IBMlL   mmL  31  M 

+    210,388 

Ke^ucky.  iii-r^- 

1  J+    4:« 

w<*^^- 

+  7,777.854 
+  16,004.26.^ 

+  14.71 
+    3,0» 

-  8.59 

-  .40 

-  13.03 
+  17,41 

+  IS.  a 

+  11.85 

-  1.30 

+  33.a, 

NnrUeilcD.UUhl 
ftodWroinlnB 

1 

+     101,5591-      1M.034 
+       10,247+       301, 2& 

-  11..1 

North  CatoUoa 

+  mTK 

-     IMS) 

+         2.DW 
{■      3M,.'B7 

T,f^ 

+  35.74 

Tot»l 

vi.m.m7;,m.mi 

47,740.  T.-<;10(.,r,97,106 

+s,ra,s(« 

+25,4.11,. TO 

+  12.28 

*"" 

"  production  of  Texas  alone. 

b  IncludH  Ihe  mangSiiiileroiu  and  silver  manganlferoua  Iron  oru, 

'iDdadM  s  onaU  producllon  from  Iowa. 

RANK  OF  STATES  AS  ORB  PRODUCERS. 

Tn  the  fallowing  two  tables  the  various  iron-ore  producing  States 
ue  arranged  in  riuik  according  to  then*  production  in  1905  and  1906, 
respective^.  On  comparison  of  the  tables  it  will  be  seen  that  no 
material  change  in  this  respect  has  taken  place  among  the  leading 
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States.  A  decrease  during  ld06  in  the  production  of  Wiaconsiu, 
which  ranked  fifth  in  1905,  coincident  with  a  rather  marked  increase 
in  the  output  of  Pennsylvania  and  Tennessee,  has  permitted  Penn- 
sylvania to  assume  fifth  place  and  Tennessee  sixth.  Virginia  also  is 
passed  by  Tennessee.  Georgia,  though  making  no  gam  in  rank, 
reports  a  production  during  1906  double  the  output  of  1905. 


Rank  of  if 


■e  prodiiciTtg  Stala  in  1905  and  1906,  vnlh  quantity  and  value  of  product 


lucSon 


a,  885,902 
3,TSi,S31 
l,138,B37 


Penosylvai 


North  CaroOna 

Kentucky.  Mb  ry land, 
and  W«st  VI^Dla. . 

Connecticut  and  Uiu- 


UtouHOta to,  MS,  001 

Ulchtgui 23,387,131 

Alabama 4,2S7,Ut 

Now  York 3,1<I7,B» 

WUconrtn I    1,718,880 

NewJerspy '    1,398,371 

Vlislida I    l,2Ge,fi8 


Kentucky,  Usryland, 
and  West  VIieIdIb.. 
Arkanus  and  Tsias  . 


PennByJvanJA. ...... 

Tenneasee 

Wisconsin 

Virglola 

Montana.  Nevada 
Now  Moidca.  Utah 
and  Wyoming ..... 

NewJcrwy 

Uiaaoati '.'.'. '.'.'.'.'.'.'.'.'.. 

Kenlitcky.  Mainland 

and  Weat  Virginia. 

Aikansaa  and  Teiaa  . 

Connecticut  apd  Ua» 


Colondo 


North  Carolina I 

Kentucky.  UanlaDd. 

and  Wert  Virginia. . .  I 
Arkansas  and  Texas  . . ' 


a  Include*  a  small  production  Irom  loira.  <>  Texas  alone. 

VARIETIES  OP  IRON  ORB  PRODUCED. 

The  iron  minerals  which  are  used  as  ores  of  that  metal  fall,  when 
considered  from  the  chemical  point  of  view,  into  two  classes — -oxides 
and  carbonates.  The  latter  are  relatively  very  unimportant  in  the 
United  States,  furnishing  less  than  one  twenty-fifth  oi  1  per  cent  <rf 
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the  total  output.  The  important  group  of  oxides,  moreover,  is  sepa- 
rable on  both  comimercial  and  scientific  grounds  into  three  sub- 
groups, the  ores  of  which  differ  in  composition,  grade,  and  geologic 
associations. 

The  final  grouping  used  in  this  report  is,  therefore,  as  follows,  the 
varieties  being  named  in  order  of  their  present  productive  importance : 

1.  Red    hematite:    Including    all    the    anhydrous    sesquioxides 

known  locally  as  red  hematite,  specular  ore,  fossil  ore, 
ooUtic  ore,  etc. 

2.  Brown  hematite:  Including  limonite,  gothite,  and  other  hy- 

drous sesquioxides  known  locally  as  brown  iron  ores,  bog 
ores,  etc. 

3.  Magnetite:  Including  the  magnetic  oxides. 

4.  Carbonate:  Including  the  iron  carbonates  of  various  types. 

Production  of  iron  ore  in  the  United  States  in  1905  and  1906 j  by  States  and  varieties,  in 

long  tons. 

190S. 


State. 


Alabama 

Arkansas  and  Texas 

Colorado 

Connecticut  and  Massachu- 
setts  

Georgia 

Kentucky,  Maryland,  and 
West  Virginia 

Michigan 

Minnesota 

Missouri 

Montana,  Nevada,  New 
Mexico,  Utah,  and  Wyom- 
ing  

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Wisconsin 


Total, 


Brown 
hematite. 


781,561 

27,668 

131.317 

25,931 
155,434 

17,959 


5  34,366 

14, 174 
"*9,'266 


166,435 

461,774 

704,470 

16,307 


2,546,662 


Red 
hematite. 


a  3,001,270 
2,"i54 


45,408 

25,000 
10,885.902 
21,735.182 

78,746 


557,619 
"so,"  020 


4,425 

272,996 

35.357 

842,976 


37,567,055 


Magnetite. 


Carbonate. 


118,838 

526,271 

1,050,651 

56,282 


637,857 

sis 


2,390,417 


2,010 


19,989 


21, 999 


Total 
quantity. 


3,782,831 

27,668 

133,471 

25,931 
200,842 

44,900 

10,885,902 

21,735,182 

113,112 


690,631 

526.271 

1,139,937 

56,282 

19,989 

808,717 

734,770 

740,345 

850,283 


42,526,133 


Total 
value. 


$4,257,155 

39,510 

308,700 

77,278 
296,561 

5U,766 

23,367,233 

35,805,001 

162,028 


1,090,585 

1,260,374 

3,107,010 

73,540 

26,624 

1,060,162 

018,850 

1,256,428 

1,718,890 


75,165,604 


1906. 


Alabama 

Arkansas  and  Texas 

Colorado 

Connecticut  and  Massachu- 
setts  

Oeoigia 

Kentucky,  Maryland,  and 
West  Virginia 

Michigan 

Minnesota 

Missouri 

Montana,  Nevada,  New 
Mexico,  Utah,  and  Wyom- 
ing  

New  Jersey 

New  York 

North  Carolina 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Wisconsin 


Total. 


821,301 

c 36, 660 

14,078 

31,343 
305,624 

18,805 


41,805 


20,611 
1,000 


134.027 

590,763 

735,204 

20.752 


2,781.068 


3,173,707 


105,606 

27,433 
11,822,874 
25,364,077 

30,105 


d 620, 635 
"128/385 


8,854 

270,071 

02,257 

818,381 


42,481,375 


171,555 

521,907 

912,607 

56,057 


806,548 
620 


2,469,294 


612 


17,384 


17,996 


47,749,728 


3,995,008 

$5,123,530 

36,660 

36,660 

14,078 

22,525 

31,343 

04,120 

411,230 

734,780 

46,040 

58.175 

11,822,874 

31,145,087 

25,364,077 

51,790,256 

80,010 

158,100 

« 702, 190 

046,551 

542,518 

1,570,578 

1,041,992 

2,635.630 

56.057 

75,638 

17,  .384 

20,706 

940,420 

1,246,267 

870,734 

1,307,433 

828,061 

1,570,817 

848,133 

2,033,217 

100,507,106 


a  Indndes  26357  tons  of  "  gray  hematites," 

or  magnetic  ores. 
h  Indndes  a  small  production  from  Iowa. 


e  Texas  alone. 

d  Includes  a  small  quantity  of  brown  hematite. 

«  Includes  some  ore  used  as  smelter  flux. 
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Production  of  iron  ores  in  the  United  States,  by  vorieiies,  1889-1906 ,  in  long  torn. 


Year. 


1889 

1890 

1891 

1882 

1893 

1894 

1895 

1896 

1897 

1898 

llftfU ............................. 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

Total 

Percentage  of  totals  for  18  years 
Percentage  of  total  for  190C 


Brown 
hematite. 


2.523,087 
2,550,938 

2,757,564 
2,485,101 
1,849.272 
1,472,748 
2,102,358 

2,126,212 
1,961,954 
1,969,681 
2,869,785 
3,231,089 

3,016.715 
3.306,484 
3,080.309 
2,146,795 
2,546,662 

2,781,063 


44,805,907 

10.6 

5.8 


Rod 
hematite. 


9,066,2^ 
10,527,650 

9,  dZ7, 099 

11,646,619 

8,272,637 

9,347,434 

12,513,905 

12,576,288 
14,413,318 
16,150,684 
20,004,399 
22,708,274 

24.006,025 
30,532,140 
30,328,054 
23,839,477 
37,567,065 

42,481,375 


345,299.719 
81.5 
88.0 


Magnetite. 


2,606.415 
2,570,838 

2,317,108 
1,971,965 
1,330,886 
872,219 
1,268,222 

1,211,526 
1,060,470 
1,237,078 
1,727.430 
1,537,561 

1,813,076 
1,688,860 
1,575,422 
1,638,846 
2,380,417 

2,460,294 


31,287,532 
7.4 
5.2 


Garbooftte. 


432,251 
377,617 

180,108 

vxt,m 

134,634 
87,i78 
73,038 

81,423 
83,  »5 
56,373 
81,668 
76,a47 

61,603 
27,642 
34,833 
18,212 
21,808 
17,806 


2,048,360 
0.6 


ToUL 


14,618,011 
16,086»(I13 

14,681,178 
16,286,606 
11,587,033 
11,878,679 
15,857,614 

16,005,443 
17,518,046 
18,433,716 
24,683,173 
27,663,161 

28,887,478 
35,654,136 
36,018,308 
27,644,330 

47,748,728 


423,441.606 


VALUE  OF  IRON  ORE  PER  TON. 


The  following  table  presents  data  on  the  value  per  ton  of  the  differ- 
ent varieties  or  iron  ore  in  the  various  producing  States.  Tlie  valucvB 
given  are  intended  to  represent  value  at  the  mouth  of  the  miney  and 
are  taken  directly  from  the  repUes  of  the  producers.  It  is  probablj 
unnecessary  to  caution  the  reader  that  any  such  table  must  be  ac- 
cepted as  merely  a  fair  approximation  to  the  truth.  IThe  elemcoit 
of  inaccuracy  anses  from  conditions  in  the  iron-ore  business. and  can 
not  be  readilv  overcome..  By  far  the  bulk  of  the  iron  ore  produced 
in  the  United  States  is  minea  directly  by  pig-iron  produca^  for  use 
in  their  own  furnaces,  and  the  valuation  wmch  they  place  on  audi 
ore  is  therefore  entirely  a  matter  of  accounting.  In  some  cases  tbfi 
reports  made  to  the  Survey  evidently  include  merely  actual  miping 
costs;  in  others  they  contain  an  allowance  for  linking  fund;  and  in 
still  other  instances  the  values  given  are  obviously  merely  conven- 
ient prices  to  use  in  charging  costs  against  the  blast  furnaces. 

It  is  to  be  noted,  however,  that  the  errors  are  almost  entirdj  in 
one  direction — that  of  undervaluing  the  ore  rather  than  of  over- 
valuing it.  If  all  of  the  American  iron  ore  were  to  be  bought  .by  •kcm 
furnaces  in  open  market  from  an  entirely  distinct  set  of  iron  minOK^. 
the  average  prices  paid  would  probably  be  considerably  in^eaEoeeB'Qi 
those  now  reported. 


ntoir  oBBS. 
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Average  value  per  long  ton  of  iron  ore  in  the  Umted  States  in  1906 ^  by  States  and  varieties. 


Stote. 

Brown 
hematite. 

Red 
hematite. 

Magnetite. 

Carbonate. 

Ai«.haTnA. .  .r . . . .  .      ..  . 

11.62 
ol.OO 
1.60 
3.00 
1.86 
1.52 

11.19 

Colorado 

Connficticut  and  Masaachusetts 

O^^rgf^ ...  - 

1.57 
1.01 
2.63 
2.04 
1.90 
1.14 

Kentucky,  Maryland,  and  West  Virg^a 

S3. 00 

M*«hlgftn  , .     , .' . .             ". 

if  Inneaota 

MiiffOnrl 

2.01 

11.39 
2.91 
2.55 
1.35 

New  Jeraey ' .*! . 

2.46 
4.00 

New  York 

2.40 

North  f'4^ro]ira  

Ohio 

1.71 

Pennsylvania 

2.33 
1.62 
1.90 
2.17 

2.42 
1.26 
1.94 
2.41 

1.14 

Tmmesape 

VfrgfnlA 

3.06 

Wisconsin 

Total  averaee 

1.78 

2.13 

2.05 

1.75 

a  Texas  alone. 
PRINCIPAL  IRON  MINES  OF  THE  UNITED   STATES. 

During  1906,  158  mines  produced  over  50,000  long  tons  of  iron  ore 
each,  the  maximum  production  of  any  one  mine  being  2,531,251 
tons  from  the  Moimtain  Iron,  of  Minnesota.  Permission  has  been 
obtained  from  the  owners  to  publish  the  names  and  output  of  135 
of  these  large  producers,  and  tnis  information  is  presented  in  the  fol- 
lowing table: 

Iron^ore  mines  of  the  United  States  that  jiroduced  more  than  SOyOOO  long  tons  each  in  1906^ 


Name  of  mine. 


Kountain  Iron 

Horria 

Hull  Rust 

Fayal 

Burt 

JCaboning 

Red  Mountain  Group 

Adama 

Stevenson 

Chapin 

Biwabik 

Cornwall  Ore  Bank  Company 

Pioneer 

Lftka  Superior 

>rBoe 


Cleveland  Lake 

Monroe-Tener 

Newport 

Fewabic 

Penn  Iron  Mining  Company. 

Aragon 

Savoy-Sibley 

Chisholm 

Albany 

Hartford 

Hiesina 

Aanland 


State. 


Great  Western  (including  Lincoln) 

ToNn  and  Genesee 

Chandler 


Magnetite 


2,531,251 

1,800,377 

1,600,311 

1,624,243 

1,375,729 

1,275.203 

1,270,721 

1,210,514 

1,014,604 

021,200 

809,299 

804,^48 

767,911 

742,427 

660,196 

590,201 

567,904 

408,480 

497,466 

482,020 

420,070 

416,215 

377,917 

376,144 

356,219 

349,  sn 

341,099 
338,158 
321,080 
315»Q31 
314,906 
310,500 

a  Red  heniatiteexeept  when  specified.    Some  of  the  Michigan  mines  produce  magnetite  in  subordinate 
quantities. 


Minnesota 

do 

do 

....  do 

do 

do 

Alabama 

Minnesota 

do 

Michigan 

Minnesota 

Pennsylvania . 

Minnesota 

Michigan 

Minnesota 

Wyoming 

Michigan 

Minnesota 

Michigan 

....do 

....do 

do 

Minnesota 

....do 

....do 

Michigan 

Minnesota 

Michigan 

....do 

....do 

Minnesota 

Mich^n 


Variety  of  ore.o 


Quantity. 
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Inm-ore  mines  of  the  United  States  that  produced  more  than  50,000  Umg  tons  eaek  in  190S — 

Continued. 


Name  of  mine. 


Leetonia 

Lyon  Mountain . 

liocoln 

Bristol 

Hawkins 

Clark 

Rust 


Lake  Angeline 

Hull 

Utica 

Glen 


Cliff's  Shalt 

Yates 

Old  Bed 

Leonard 

Negaunee 

Mffler 

Sellers 

Myers 

Commodore 

Iroquois 

Odanah  Iron  Company. 

Zenith 

Clifford 

Cyprus 

'riTden 

Baltic 

La  Rue 

Princeton 

Genoa 

Florence 

Croxton 

Republic 

Austin 

Agnew 

Cardiff 

Minorca 

Fierro 

Duluth 

Mikado 

Elba 


Troy 

Salisbury 

Montreal 

Laura 

Brotherton 

Harmony 

Riverton  Group . . 

Soudan 

Crosby 

Bessemer 

Corsica 

Crystal  Falls 

Oriskany 

Greeley 

Iron  ton 

Colby 

Jordan 

Port  Henry  No.  21 

Malto 

Hemlock 

Songo 

Mayas 

Vivian 

Mohawk 

Pinkney 

Dunn 

Richards 

Loretto 

Mansfield 

Holland 

Brunt 

Nanafmo 

Wharton 

Richmond 

Lamont 

Atlantic 

Caspian 

Suiioay  Lake 


State. 


Minnesota.. 
New  York. - 
Minnesota.. 

Michigan 

Minnesota.. 

....do 

do 

Michigan . . . 
Minnesota . . 

do 

....do 

Michigan . . . 
Minnesota.. 
New  York.. 
Minnesota.. 
Michigan . . . 
Minnesota.. 

do : 

do 

.....do 

do 

Wisconsin . . 
Minnesota.. 
Michigan . . . 
Minnesota.. 
Michigan . . . 

do 

Minnesota.. 
Michigan . . . 
Minnesota.. 
Wisconsin . . 
Minnesota.. 
Michigan . . . 

do 

Minnesota.. 
Tennessee . . 
Minnesota.. 
New  Mexico . 
Minnesota.. 
Michigan . . . 
Minnesota . . 

do 

Michigan . . . 
Wisconsin.. 
Minnesota.. 
Michigan . . . 
New  York . . 
Michigan . . . 
Minnesota.. 

do 

do 

do 

Michigan . . . 

Virgmia 

Alabama . . . 
Michigan . . . 

do 

Minnesota.. 
New  York.. 
Minnesota.. 
Michigan . . . 
Alabama . . . 
Minnesota . . 
Michigan . . . 
Minnesota . . 
Tennessee . . 
Michigan . . . 
New  Jersey. 
Michigan . . . 

do '.. 

Minnesota . . 

do 

Michigan . . . 
New  Jersey. 
Michigan . . . 

do 

Wisconsin . . 

Michigan . . . 

do 


Variety  of  ore. 


Magnetite 


Magnetite. 


Brown  hematite. 


Magnetite 


Brown  hematite. 
do 


Magnetite 


lirown  hematite. 


Magnetite 


Magnetite 


Quantity. 


300,354 
301,  «B 
300,000 
298,700 
206,107 
281.707 
280,508 
280,000 
274.754 
272,134 
271,918 
200,845 
205,280 
264,587 
254,461 
240,408 
243,330 
231,342 
225,257 
217,843 
211,745 
202,303 
198,350 
195,871 
192,190 
183,447 
180,626 
179,811 
178,524 
176,301 
174,204 
173,864 
166,574 
166,145 
163,260 
163,168 
102,990 
161,555 
158,346 
156,008 
152,564 
147,421 
147,417 
142,060 
141.000 
139,308 
138,221 
138,083 
135,004 
131,936 
121,545 
118,882 
118,286 
116,630 
114,304 
112,790 
lll,7n 
110,768 
110,411 
110,307 
100,378 
100,336 
108.000 
107,271 
106,483 
103,000 
102,384 
100.683 
97,960 
06,160 
94,375 
94,101 
98,560 
93,173 


88,173 


81,711 
81,564 
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Iron-ore  m%7ies  of  the  United  States  that  produced  more  than  50^000  long  tons  each  in  1906 — 

Continued. 


Name  of  mine. 


Maimio 

Pettit 

Victoria 

Moro 

Illinois 

Pearce 

Rosaie 

Cambria 

Suaquehanna 

Cass 

Marrow 

Iron  Ridge 

Hurd 

Alexander '. 

Wood  and  De  Camp  . . . 

Kinney 

Ottawa 

Cranberry 

Yale 

Embree  Iron  Company . 

Helen- Bess 

La  Belle 

Anvil 

Rorer 


Total  (135 mines). 
Unspecified  (23  mines)  a 


Grand  total  (158  mines) 


State. 


Tennessee 

Minnesota 

do 

Michigan 

Wisconsin 

Minnesota 

New  York 

Michigan 

Minnesota 

do 

do 

Wisconsin 

New  Jersey 

Minnesota 

New  Jersey 

Minnesota 

Wisconsin 

North  Carolina. 

Michigan 

Tennessee 

Alabama 

Minnesota 

Michigan 

Virginia 


Variety  of  ore. 


Brown  hematite. 


Magnetite 
Magnetite 


Magnetite 

Brown  hematite. 


Brown  hematite. 


Quantity. 


80,194 
79,619 
77,813 
74,933 
74,409 
73,255 
65,920 
65,432 
64,000 
63,419 
62,667 
62.276 
61,797 
61,582 
60,121 
57,090 
57,335 
56,057 
55,173 
53,515 
53,388 
53,266 
52,136 
50,263 


40.233,067 
3,274,106 


43,507,193 


a  Includes  the  product  of  23  mines  producing  over  50,000  long  tons  each,  operated  by  12  comi>aniM, 
which  object  to  the  publication  of  inoividual  statistics. 

STOCKS  OP  ORE  AT  MINES. 

The  stock  of  ore  on  hand  at  mines  on  December  31, 1906,  amounted 
to  3,281789  long  tons,  a  decrease  of  13.92  per  cent  from  the  stock 
held  on  December  31,  1905 — 3,812,281  long  tons,  which  in  tmn  wps 
a  decrease  of  18.31  per  cent  from  the  quantity  in  stock  on  December  31 , 
1904.  The  stock  in  1906  represented  about  6.8  per  cent  of  the  total 
output  of  the  year. 

Stock  of  iron  ore  on  hand  at  the  mines  December  SI,  1906,  by  States,  in  long  tons. 


State. 


Quantity. 


Alabama 

Georgia 

Maryland 

Massachusetts 

Michigan 

Minnesota 

MiAouri 

Montana  and  New  Mexico 

New  Jersey 

New  York 

Ohio 


24,034 

2,061 

225 

3,300 

1,991,074 

996,902 

2,950 

1,900 

5,606 

87,663 

15,573 


State. 


Pennsylvania 

Tennessee 

Texas 

Virginia 

Wisconsin 

Total 

Total  stock,  1905 

Per  cent  of  decrease,  1906 


Quantity. 


11,365 

36,230 

6,000 

460 

96,444 


3,281,789 


3,812,281 
13.92 
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Stock  cfiron  ore  on  hand  December  Sly  1905  and  1906,  in  prinoipal  prwdaeing-'Stutm,  m 

long  toru. 


State. 


Alabama 

Michigan 

Minnesota... 
New  Jersey.. 

New  York 

Pennsylvania 

Tennessee 

Wisconsin... 

Total.. 


190&. 


Quantity. 


177,119 

2,007,166 

1,068,601 

26,139 

60,426 

20,  «7 

24,130 

116,777 


3,602,747 


1006. 


Quantity. 


24,  OM 

1,991,074 

996,008 

11,  J 

36,230 

96,444 


3,249,320 


APPARENT  ANNUAL  ORE  CONSUMPTION. 

The  following  table  includes  data  on  certain  factors  from  which 
an  approximate  estimate  of  our  annual  ore  consumption  is  deduced. 
The  result  is  of  course  merely  an  approximation,  for  no  data  are 
available  on  certain  factors  which  should  enter  into  the  final  result. 
The  elements  accounted  for  in  the  table  and  estimate  are  (1)  domes- 
tic iron-ore  production;  (2)  stock  of  ore  at  mines;  (3)  imports  of  or©; 
(4)  exports  of  ore;  (5)  stocks  of  ore  at  lake  ports;  (6)  zinc  residuum 
production. 

Apparent  consumption  of  iron  ore  for  all  purposes ,  1889-1906,  in  Umg  tons. 


Year. 


1889 
1890 

1891 
1892 
1893 
1894 
1895 

1896 
1897 
1898 
1899 
1900 

1901 
1902 
1903 
1904 
1905 

1906 


Domestic  { 
iron  ore 
produced,  i 


14,518,041 
16,036,043 

14,591,178 
16,296,666 
11,587,629 
11,879,679 
15,957,614 

16,005,449 
17.518,046 
19,433,716 
24,683,173 
27,553,161 

28,887,479 
35,554,135 
35,019.308 
27,644,330 
42,526,133 

47,749,728 


Stocks 

of  ore  at 

mines. 


2,256,973 
2,000,000 

2,450,279 
2,911,740 
3,526,161 
3,236,196 
2,976,494 

3,405,302 
3,098,287 
2,846,457 
2,320,278 
3,709,950 

4,239,823 
3,834,717 
6,297,888 
4,666,ft31 
3,812,281 

3,281,789 


Imports. 


853,573 
1,246,830 

912,864 
806,585 
526,951 
167,307 
524,153 

682,806 
489,970 
187.208 
674,082 
897,831 

966,950 
1, 165, 470 
980,440 
487,613 
845,651 

1,060,390 


Exports. 


40,665 
51,460 

64,703 

88,445 

80,611 

213.865 

206,017 

265,240 


Stocks  of 

ore  at 
lower  lake 

Sorts, 
ec.  1. 


2,607,106 
3,893,487 

3,508,489 
4, 149, 451 
4,070,710 
4.834,247. 
4,415,712 

4,954,984 
5,923,755 
5, 136. 407 
5,530,283 
5,904,670 

5.859,663 
7,074,264 
6,371,085 
5,763,399 
6,438,967 

6,252,455 


Zinc 
residumn. 


43,046 
48,560 

38,228 
31,8iS9 
37,512 
26,961 
43,249 

44,953 
33,924 
46,502 
65,010 
87,110 

58,311 
65,246 
73,264 
68,189 
90,269 

93,461 


Appmnft- 

oonnnniH 

Uon. 


14,306,08 
16,308,085 


16,476,1 

16^  008,  en 

11,616,412 

11,600,  an 

17,208^266 

16,766,126 
17,380,184 
20,708,604 
26,613,908 
26^728,668 

29,357,171 
36,886^981 
34^288,309 
a0^2S4,91» 
48,488,186 

48,386,341 


COMBARATIVE  PRODlUCTION  OP  IRON  ORE  AND  PIG  IRON. 

Detailed  data  om  t4ie  pi^-iron  production  of  the  United  States  iwe 
presented  on.  later  pa^s.  of  this  report,  but  in  the  following  table  an 
iDiAfesting  oompanson  is  made  twtweeu  the  annual  production  of 
iron  ore  and  of  pig  iron. 


Produelion  o/ir 


•e  and  pig  ii 


n  (Ae  UniUd  Statei,  IS89-1906,  in  long  Umt. 


Y^.               1 

mined. 

.S5S.. 

Y«r 

Iron  ore 

minea. 

produced.' 

4,filB,Dtl 

B;on,Mi 

I'.sn'.tm 
B,  WSJ,  aw 

S,0(U,4<9 
T.S18,M« 

»,  SCO,  703 

8.3xe,sro 

0.617,388 

»,M6,3(I8 

19,«3,716 
2*,  683, 173 

27,663,181 
28.887,470 
35,554.136 
36,019,308 
27,644.330 
42,526,133 
47,74»,728 

lias 

13,78B,!4a 

^ 

i5;S!;ot 

16, 497,083 

25,307.  IBI 

oniul  report!  of  tha  A 


n  Iron  and  St*el  A 


IRON-ORE  RESERVES  OF  THE  UNITED  STATES. 

About  two  years  ago,  in  response  to  a  request  from  the  Swedish 
Parliament,  an  eminent  Swedish  geologist  prepared  a  report  on  the 
iron-ore  reserves  of  the  world.  The  report  itself  attracted  little  notice 
in  the  United  States,  even  among  those  directly  interested  in  the 
iron  industry.  Early  in  1906,  however,  a  summary  of  the  report 
was  forwarded  by  the  American  consul  at  Paris,  and  the  wide  circu- 
lation given  to  consular  reports  in  America  resulted  in  drawing  con- 
siderable attention  to  the  matter  in  both  the  daily  and  the  technical 
press. 

The  character  of  the  report  in  the  form  in  which  it  reached  the 
American  public  is  fairly  indicated  by  the  following  extracts: 

It  will  aurpriee  a  ^KM,  many  to  Icam  that  we  are  likely  to  run  short  in  iron  inside 
of  a,  single  ceatuiy  if  we  keep  up  tlic  present  rate  of  consumption.  As  a  matter  of 
fact  we  ore  more  likelyto  increase  the  consumption  than  we  are  to  reduce  it.  The 
world  has  only  10,000,000,000  tone  of  iron  ore  available.  Of  these  Germany  has  twice 
as  many  tons  as  the  United  atates.  Russia  and  France  each  have  400,000,000  tons 
more  than  thia  country.  *  *  ■  Aasuming  therefore  as  true  the  claim  of  ^logical 
science  that  the  extent  of  workable  iron-ore  beds  is  known  to  within  a  margin  of  pos- 
sible error  not  exceeding  5  per  cent,  thp  Swedish  report,  which  is  based  upon  the 
most  authoritative  information,  has  nat viral ly  attracted  world-wide  attention.  *  *  * 
Tfae  present  output  <rf  ore  and  the  amount  of  ore  actually  consumed  by  each  is  as 
foUowe,.  in  tone'. 


Counlry. 

Workable  de- 
poslU. 

""put."" 

^^i?r 

ItMUHftUU 

1,I(|0,0(IO,IMO 

uoooloQolooo 

,SW,O00.ODO 
,500,000,000 
.000,000.000 

,20D,oaaooo 

iBftmnnn 

1 

Ott 

an 
oon 

ono 

8,oo( 

Oenmnj 

V 

rSfl 

V^ileit  irpnlMl^that  tlieforw>ing  Btatcment  doee  not  take  into  adequate  BccDaDt 
the  usdevdi^ied  ore  deposits  of  Utah  and  Alabama,  its  teachings  are  nev^i^Qlffli 
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obvious  and  impressive.  Of  [the  world's  workable  iron-ore  deposits,  as  at  preeent 
known,  the  United  States  possesses  only  about  one-ninth,  and  at  the  present  rate  of 
consumption  the  entire  supply  will  be  exhausted  within  the  present  century. 

It  must  be  admitted  that  an  official  statement  such  as  this  might 
fairly  cause  alarm  to  those  imacquainted  with  the  facts  of  the  case 
and  that  the  daily  press  can  not  be  blamed  for  taking  the  matter 
very  seriously.  As  a  matter  of  fact,  however,  the  figures  given  can 
not  be  accepted  as  reliable,  and  it  seems  desirable  to  present  a  more 
careful  statement  of  the  case.  The  original  Swedish  report  did  not 
do  justice  to  the  American  iron-ore  deposits,  and  in  the  consular 
translation  this  injustice  was  accentuatea  rather  than  lessened. 

Before  taking  up  the  subject  of  American  iron-ore  reserves  in  gen- 
eral it  may  be  well  to  dispose  of  one  statement  in  the  quotation: 
*' Assuming  therefore  as  true  the  claim  of  geological  science  that  the 
extent  of  workable  iron-ore  beds  is  known  to  within  a  margin  of 
possible  error  not  exceeding  5  per  cent  *  *  *."  This  assump- 
tion appears  to  be  entirely  gratuitous.  No  mining  geolo^t  of  any 
experience  would  make  such  a  claim,  except  for  very  small  or  imusu- 
ally  uniform  ore  bodies.  Elsewhere,  in  discussing  tne  Clinton  or  red 
ores  of  Alabama,  the  writer  has  said:  ^'Tho  amount  of  Clinton  ore 
in  any  area  can  probably  be  determined  by  a  geologist  within  5  or  10 
per  cent,  and  estimates  of  red-ore  reserves  can  therefore  be  made  by 
competent  men  with  a  degree  of  accuracy  impossible  in  dealing  with 
the  magnetites,  hematites,  or  brown  ores  or  other  districts."  The 
Clinton  ore  it  must  bo  remembered  is  an  exceptionally  easy  ore  to 
estimate  because  it  occurs  in  bedded  form  and  is  fairlv  uniform  over 
considerable  distances  both  vertically  and  horizontally.  In  desJing 
with  irregularly  shaped  ore  bodies  an  estimate  which  came  within  25 
per  cent  of  the  actual  quantity  might  well  be  considered  remarkably 
accurate.  When,  however,  the  estimate  covers  not  a  single  area  or 
deposit,  but  the  total  iron  ore  contained  in  a  State  or  nation,  the 
case  is  very  diflferent;,  for  the  possibility  of  error  in  such  an  estimate 
is  enormous.  As  will  be  shown  below,  the  Swedish  report  on  iron- 
ore  reserves  probably  contains  an  error  of  something  over  1,000  per 
cent  in  its  estimate  of  American  ore  tonnage. 

The  Lake  Superior  district,  at  present  the  leading  American  pro- 
ducer, has  been  explored  more  thoroughly  than  any  other  ore  field  in 
the  United  States,  but  estimates  as  to  total  tonnage  range  within 
rather  wide  limits.  At  present  the  totals  commomy  quoted  vary 
from  1,500,000,000  to  2,000,000,000  tons,  of  which  the  United  States 
Steel  Corporation  is  commonly  supposed  to  control  over  tiiree- 
fourths.  This  supply  is  being  drawn  on  to  meet  a  constantly  increas- 
ing annual  demand,  and  it  is  conceded  that  before  1915  the  district 
will  probably  be  called  upon  to  ship  over  50,000,000  tons  of  ore  a 
year.  It  is  obvious  that  at  such  a  rate  the  Lake  Superior  ores  can 
hardly  be  expected  to  last  beyond  the  year  1950,  and  it  is  equally 
obvious  that  long  before  that  date  the  value  of  good  workable  deposits 
of  iron  ore,  both  there  and  elsewhere  in  the  United  States,  willhaye 
increased  immensely.  During  the  past  year  ore  lands  in  the  Lake 
district  have  been  sold  at  a  valuation  of  $1  per  ton  of  ore  in  the 

ground,  though  the  average  valuation  is  still  of  course  considerably 
elow  that  pnce. 

In  the  Rocky  Mountain  and  Pacific  States  a  few  laree  iron-ore 
deposits  are  known  to  exist,  and  many  others  are  reportra,  but  any 
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attempt  at  an  estimate  of  total  tomiage  would  be,  with  only  our 
present  knowledge  of  the  subject^  merely  the  wildest  sort  of  guessing. 

A  more  pronnsing  field  hes  m  the  older  Eastern  States.  It  m 
probable  that  careful  exploratory  work  wiU  develop  magnetic  iron 
ores  in  New  York,  New  Jersey,  and  Pennsylvania  m  quantities  far 
in  excess  of  anything  usually  considered  possible  in  those  States. 
Here  also  close  estimates  are  impossible.     / 

With  regard  to  the  southern  iron  ores  the  case  is  very  diflFerent. 
Here  the  work  which  the  Geological  Survey  has  carried  on  during  the 
last  three  years  and  which  was  planned  so  as  to  obtain  data  on  the 
quantity  of  ore  available,  gives  a  fairly  secure  basis  for  tonnage  esti- 
mates. It  is  safe,  therefore,  to  submit  the  following  figures  as  repre- 
senting minimum  values  for  the  workable  iron-ore  reserves  above 
the  1,000-foot  level  of  certain  Southern  States,  with  the  caution  that 
further  exploratory  work  in  the  South  will  probably  greatly  increase 
rather  than  decrease  these  estimates: 

Red  ore.  Brown  ore. 

Alabama long  tons..  1,000,000,000      75,000,000 

Georgia do 200,000,000  125,000,000 

Tennessee do 600, 000, 000  225, 000, 000 

Virginia do 50,000,000  300,000,000 

Total do....  1,850,000,000    725,000,000 

This  gives  a  total  estimated  reserve,  for  the  red  and  brown  ores  of 
the  four  States  noted,  of  over  2,500,000,000  tons.  K  to  this  we  add 
the  ores  occurring  at  deeper  levels  in  the  States  named,  and  also  the 
red  and  brown  ores  of  Maryland,  West  Virginia,  and  Kentucky,  and 
the  magnetic  ores  of  the  other  Southern  States,  it  is  probably  fair  to 
assume  that  the  total  southern  ore  reserve  will  amount  to  very  nearly 
10,000,000,000  tons,  or  five  times  that  credited  to  the  Lake  Superior 
district.  Much  of  this  ore  is  of  course  unworkable  at  the  present 
day,  but  all  of  it  should  be  coimted  on  in  any  estimate  of  total  ore 
reserves. 

In  considering  these  figures  it  will  be  well  to  bear  in  mind  that  the 
southern  red  ores  will  average  from  33  to  43  per  cent  metallic  iron, 
but  that  they  carry  so  much  ume  as  to  be  almost  or  quite  self-fluxing. 
The  brown  ores,  as  washed,  will  range  from  40  to  50  per  cent  metalhc 
iron.  It  may  be  further  added  that  the  estimates  as  to  red-ore  ton- 
nage are  probably  much  more  accurate  than  those  relative  to  brown 
ores. 

To  sum  up  the  matter — in  place  of  the  1,100,000,000  tons  credited 
by  the  Swedish  geologist,  it  is  probably  safe  to  say  that  the  United 
States  has  from  ten  to  twenty  times  that  reserve  of  iron  ore. 

The  present  rate  at  which  our  ore  is  being  mined  is  as  follows: 

1903 tons..  35,019,308 

1904 do....  27,644,330 

1905 do....  42,526,133 

1906 do....  47,749,728 

Assuming  that  the  demand  for  iron  ore  during  the  present  century 
may  range  from  50,000,000  to  100,000,000  tons  per  year,  the  Lake 
Superior  district  would  last  for  from  twenty-five  to  fifty  years  more, 
if  it  suppUed  the  entire  United  States.  But  counting  on  the  known 
reserves  elsewhere  in  the  United  States  the  ore  mil  last  for  a  much 
longer  period,  though,  of  course,  it  must  necessarily  show  a  gradual 
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but  steady  increase  in  value  and  in  cost  of  mining,  along  with  an 
equally  steady  decrease  in  grade.  No  attempt  is  here  maae  to  con- 
sider a  very  important  factor  in  the  problem — the  extent  to  which 
Cuban,  Haytian,  and  other  high-grade  foreign  ores  may  be  imported 
in  the  near  future. 


OCCURRENCE   AND   PRODUCTION    OF   IRON   ORB  JN  THE 

VARIOUS  STATES  AND  DISTRICTS. 

THE  IRON  DISTRICTS  OF  THE  UNITED  STATES. 

Iron  ore  is  mined  for  blast-furnace  use  in  only  26  States  of  the 
Union,  though  it  occurs  in  almost  every  State  and  Territory.  For 
convenience  in  description,  it  is  advisable  to  group  the  producing 
States  in  four  natural  districts  defined  by  geographic  and  trade  con- 
siderations: 

1.  The  Lake  Superior  district,  including  Michigan,  Minnesota, 

and  Wisconsin. 

2.  The   southern   district,  including  Alabama,  Greorria,  North 

Carolina,  Tennessee,  the  Virgmias,  Maryland,  Kentucky, 
Arkansas,  Missouri,  and  Texas. 

3.  The  northern  district,  including  New  England,  New  York, 

New  Jersey,  Pennsylvania,  Omo,  and  Iowa. 

4.  The  western  district,  including  the  producing  States  of  Colo- 

rado, Utah,  Wyoming,  Arizona,  and  New  Mexico. 

The  present  relative  importance  of  these  four  districts  as  iron-ore 
producers  is  well  brought  out  by  the  following  table,  which  gives  the 
output  of  each  district  in  long  tons  for  1905  and  1906,  and  the  per- 
centage of  the  total  American  output  produced  by  each  district  in 
those  years.  It  will  be  seen  that  the  Lake  district  is  preeminently 
the  greatest,  producing  approximately  four-fifths  of  the  totid,.  as 
against  one-seventh  from  the  southern  district,  one-twentieth  from 
the  northern,  and  one-sixtieth  from  the  western  districts. 

Iron-ore  production  of  the  four  districts  in  1905  and  1906. 


1905. 

1906. 

• 

Quantity, 

in  long 

tons. 

Percent- 
age of 
totaL 

Quantity, 

in  long 

tons. 

Percent- 
age of 
total. 

Lake  Superior 

33,480.367 

5,700.819 

2,520.845 

824,102 

78.73 

13.41 

5l93 

1.93 

38,035,064 

6,325,710 

2,582,666 

806,368 

79.66 

Sou^ern 

13.24 

Northern 

5.41 

Western 

1  69 

Total 

42,526,133 

loaoo 

47,740,728 

100.00 
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LAKE  SUPERIOR  DISTRICT. 

The  Lake  Superior  district,  which  for  convenience  is  here  consid- 
ered to  be  exactljr  coextensive  with  the  States  of  Minnesota,  Michi- 
gan, and  Wisconsin,  produced  during  1906  over  38  milHon  tons  of 
iron  ore,  equivalent  to  about  80  per  cent  of  the  entire  American 
output.  It  is  at  present  by  far  the  most  important  iron  district,  not 
only  in  the  United  States  but  in  the  worid. 

Lake  Superior  iron  ranges, — ^The  bulk  of  the  production  of  the 
American  portion  of  the  Lake  Superior  district  is  from  five  distinct 
areas  or  ''ranges,''  located  in  Michigan,  Wisconsin,  and  Minnesota. 
The  essential  facts  concerning  these  five  principal  ranges,  together 
with  less  important  ranges  in  Canada  or  elsewnere  in  the  district, 
are  embodied  in  tabular  Form  as  follows: 

Lake  Superior  iron-ore  ranges. 


Range. 


Marquette. 
Menominee. 
Gogebic — 
Vermilion. . 
Meaabi 


Michipicoten. 

Baraboo 

Sudbury 


Location. 


M<r^^<gH" 

Michigan  and  WiBconsin. 

do 

Minnesota 

do 

Canada 

Wisconsin 

Canada 


opened. 


1854 

1872 

1884 

1884 

1802  j 

1900 

1903 

1906 


Production, 

1880-190G, 

in  long  tons. 


54,091,441 
50,908,316 
47,532,521 
24,064,820 
123,513,206 
01,090,939 


a  Production  of  1906  not  included. 


Production  ofLaJce  Superior  districts  by  ranges, — Details  concerning 
the  production  of  the  five  principal  ranges  arc  presented  in  the  fol- 
lowing tables.  It  will  be  seen  tnat  the  Mesabi  range  in  1906  pro- 
duceasUghtly  over  three-fifths  of  the  entire  Lake  Superior  output, 
and  that  its  ratio  of  increase  over  1905  was  also  the  greatest.  T^e 
two  Minnesota  ranges  together  produced  almost  exactly  two-thirds 
of  the  entire  Lake  Superior  production — an  amount  over  one-half  the 
entire  productioQ  of  the  Umted  States. 

Production  of  iron  ore  in  the  Lake  Superior  region  in  1905-6,  by  ranges. 


Range. 


Marquette  (Michigan) 

Menominee  (Micmgan  and  Wisconsin) 
Gogebic  (Michigan  and  Wiscons  n) . . . 

VenniUon  (Minnesota) 

Mesabi  (Minnesota) 

Total 


1905. 


Long  tons. 
3,772,645 
4,472,630 
3,344,551 
1,578,626 

20,156,566 


1906. 


Long  tons. 
4,070,914 
4,962,357 
3.484,023 
1,794,186 

23,564,891 


33,325,018 


37,876,371 


Increase  (+) 
or  decrease 
(-)  in  1906. 


Long  tons. 
+  296,269 
+  489,727 
+  139,472 
+  215,560 
+3,408,325 


+4,551,353 


Percent- 
age of 
increase 

or 

decrease, 

1906. 


+  7.91 
+10.95 
+  4.17 
+13.05 
+16.91 


+13.66 


Percent- 
age of 
total  pro- 
duction 
in  Lake 
Superior 
r^on. 


10.75 

13.10 

0.20 

4.74 

62.21 


100.00 


UINEBAL  BESOUBCES. 
pTOdiKtion  of  Lake  Superior  iron  ore,  1889-1906,  In/  ranga,  in  long  ton». 


Year. 

Ilarqnette 

Uenoml- 

aogBWc. 

VonnlUm. 

Uenbi. 

Total. 

2«M   l>M 

tmii^ 

2  r«7  05a 

!!!;!!8 

946,105 
1,226,220 

816,735 
1,055,229 
1,027,103 

; 125;  538 
,643,884 
,675,  MO 
1,805,996 

2 
1 

883,848 
77S.«Z 
064^827 

ss 

418,846 
£73,78$ 

Si 
11 

772,645 
070,914 

\ 

m 
40: 

2SJ 
271 

os: 
47: 

M2 

192 
124 

422 
408 

1 

357 

3 

914,081 
041,764 

tee) 816 

523;  4S1 

11 

104,033 
041,869 
683,792 
422,341 

8;»4 
7,621 

7.68: 

13;  771 
17,802 

x',w: 

37,g76 

20,245 
684,194 

!;SS 

3.082.073 
4,230,151 
4; 837:971 

8: 158;  450 
9,303,541 

i3;ow;m 

23,564.891 

1896 

169 

!|::::::;;:::::::::::::;:::: 

: 

: 
: 

4 

965 

ivmV^V^'.V^'.V.V.'.V.V.'.'.V.V. 
ieo3 

S 

1906 

ToUi 

344,651   .     1,578,626 
484,023  i    1,794,186 

371 

M 

0B1.44I  1  60 

308 

316  1  47 

532,521     24.064,820 

123, 513,206 

299.510 

304 

ShipTnents  and  receipts  of  Lake  Superior  ore. — During  1906  over 
38,500,000  long  tons  or  iron  ore  were  snipped  from  the  Lake  Superior 
district.  Of  this  total  over  37,500,000  tons  were  shipped  by  water 
down  the  Lakes,  the  remaining  1 ,000,000  tons  being  all-rail  shipments. 
Of  these  shipments,  32,000,000  tons  reached  Lake  Erie  ports,  the 
remainder  being  received  at  Chicago,  Milwaukee,  and  other  places. 
Details  concerning  these  shipments  and  receipts  are  presented  in 
the  following  tables,  which  are  taken  from  the  Iron  Trade  Review; 


ShipTnenU  0/  Lake  Superior  it 


'.,  1901-1906,  in  long  bom. 


Shipping  port. 

»,. 

,^. 

,m 

.904. 

1906. 

1B06. 

2;3M;284 
2,321,077 

s.6M,«a 

6,120,656 

imisei 
3; 978; 579 

85,816 

4,566,542 
3,644,267 

lis 

4,169,990 

7,779,850 
5,307,938 
8,807,559 
3,485.344 
2;  977;  828 

I' Ml' MO 

8,083,057 

ife::::::::::::::::::::: 

"•a,^ 

"■^■S 

--'fflS 

21,228.664 
548,263 

33,476,904 

37,613.680 

20,689,137 

"•"'■'" 

24,289,878 

21,774,917 

34,353,468 

'      ' 

Iron-ore  receiptt  at  Late  Erie  port*,  1901-1906,  in  long  torn. 


Port. 

,m. 

1902. 

1903. 

.904. 

.905. 

9D6. 

AibUbuli,  Oblo 

aSSt-SS::::::;:::::;:; 

ii 

I; 370;  177 

'7Bs;20a 

S;S 

33.017 

4;  an 

2.256 

il 

i;44: 

620 
165 

301 
417 

i 

662 
«0 
486 

130 

i 

342 
490 

<,OB3,666       5 
2,433,601      3 
1284778      2 
1,157,858      2 
508,793        1 
072,931       1 

48;  356 

M      1 

1 

! 

77i 
35 

362 
661 

Buflalo  and  Tonawanda.  N.  Y. 
ErtftFa 

il: 
oo< 

928      4 

i  i 

823       1 

331 
539 

4H 

17.014.076 

17,932,814    28 

IRON   0HE8. 
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Stocks  of  iron  ore  ai  Lake  Erie  ports, — The  two  following  tables, 
taken  from  the  Iron  Trade  Review,  contain  data  as  to  the  stocks  on 
hand  at  Lake  Erie  ports  on  December  1,  1906,  and  May  1,  1907, 
respectively.  It  will  be  noted  that  although  the  stocks  on  Decem- 
ber 1,  1906,  were  lower  than  on  the  same  date  in  1905,  the  quantity 
remaining  in  stock  on  May  1,  1907,  was  greater  than  in  1906. 

Stocks  of  iron  ore  at  lower  lake  ports ^  December  1,  1901-1906,  in  long  tons. 


Port. 


Ashtabula,  Ohio 
Cleveland,  Ohio. 
Fairport,  Ohio.. 

Erie,  Pa 

Lorain,  Ohio 

Conneaut,  Ohio 

Toledo,  Ohio 

Huron,  Ohio 

Buffalo,  N.Y.... 
Sandusky,  Ohio. 

Total 


At  close  of  navigation,  December  1- 


1901. 


1,769,145 
1,378,060 
710,500 
470,718 
195,863 
604,106 
254,196 
231,501 
198,100 
47,384 


5,859,663 


1902. 


1,967,136 
1,500,604 
924,236 
722,966 
328,304 
673,679 
310,023 
232,764 
319,367 
95, 175 


7,074,254 


1903. 


1,911,911 
1,337,750 
845,946 
657,409 
288,581 
591,364 
106,710 
253,249 
282,890 
95,275 


6,371,085 


1904. 


1905. 


1906. 


1,403,575 
1,237,033 
660,420 
583,439 
299,504 
684,487 
318,573 
182,495 
318,739 
75, 134 


5,763,399 


1,589,951 
1,330,619 
759,961 
564,961 
271,605 
976,976 
368,024 
208,023 
315, 780 
52,977 


1,631,312 

1,224,606 

590,783 

552,631 

336,321 

1,057,424 

281,000 

245,499 

315, 412 

17,467 


6,438,967 


6,252,455 


Stocks  of  iron  ore  at  lower  lake  ports.  May  1,  1902-1907,  in  long  Urns. 


Port. 


Ashtabula,  Ohio 
Cleveland,  Ohio. 
Fairport,  Ohio.. 

Erie,  Pa 

Londn,  Ohio 

Conneaut,  Ohio. 
Toledo,  Ohio..., 

Huron,  Ohio 

Buffalo,  N.Y... 
Sandusky,  Ohio. 

Total 


At  opening  of  navigation.  May  1- 


1902. 


924,742 

624,865 

472,325 

223,972 

96,992 

152,891 

111,511 

129,635 

73,861 

37,400 


2,848,194 


1903. 

1904. 

1905. 

1906. 

1,073,967 

1,559,028 

623,451 

462,564 

829,347 

968,508 

513,559 

350,382 

555,709 

579,677 

390,860 

266,162 

426,744 

474,275 

236,414 

169,488 

190,311 

237,404 

166,586 

140,452 

125,400 

128,018 

96,295 

148,528 

126,331 

160,216 

71,642 

52,550 

147,817 

208,008 

68,100 

80,738 

60,241 

150,106 

61,271 

90,906 

56,500 

68,863 

44,444 

29,320 

3,592,367 

4,534,103 

2,271,631 

1,791,090 

1907. 


568,485 

447,573 

154,246 

189,276 

176,300 

139,853 

147,397 

98,106 

50,313 

5,439 


1,976,988 


Prices  of  Lake  Superior  iron  ores,  1906-7. — The  prices  established 
in  the  fall  of  1906  for  1907  deUveries  of  Lake  Superior  iron  ores  at 
lower  lake  ports  showed  an  increase  of  75  cents  per  ton  on  Bessemer 
ores  and  50  cents  on  non-Bessemers.  Along  with  this  increase  in 
price,  however,  was  a  decrease  of  over  1  per  cent  in  the  iron  content 
of  the  basis  ore,  the  Bessemer  base  being  reduced  from  56.7  per  cent 
to  55  per  cent,  and  the  non-Bessemer  from  52.8  per  cent  to  51.5  per 
cent.  This  reduction  in  iron  content  amoimts  to  a  further  increase 
in  price,  so  that  the  actual  rise  is  about  92  cents  per  ton  for  Bessemer 
ores  and  63  cents  per  ton  for  non-Bessemers.  A  comparison  of  prices 
for  the  four  principal  types  in  1906  and  1907  is  therefore  as  follows: 

Prices  per  long  ton  of  Lake  Superior  iron  ores  at  lower  lake  ports,  1906-7. 


1906. 

1907. 

New 
basis. 

Reduced 
to  1906 
baRls. 

Old  Range: 

BeMwner  , ,  -  -  r r  . 

$4.25 
3.70 

4.00 
3.50 

$5.00 
4.20 

4.75 
4.00 

$5.17 

Non-Bessemer 

4.33 

Itaabi: 

Bessemer 

4.02 

Non-BflPsemeT r 

4.13 
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Orade  and  character  of  Lake  Superior  iron  ores. — The  bulk  of  the 
Lake  Superior  iron  ore  is  red  hematite,  though  small  quantities  of 
magnetite  are  furnished  by  the  Marquette  Kange.  In  places  this 
hematite  carries  a  considerable  percentage  of  combined  water,  so  that 
a  small  portion  of  the  output  might  fairly  be  placed  in  the  brown 
hematite  class.  In  the  present  report,  however,  all  of  the  Lake 
Superior  ores  are  grouped  as  red  hematites. 

The  average  grade  of  the  ores  shipped  from  the  Lake  Superior 
district  is  decreasing  quite  steadily,  the  falling  oflF  in  the  past  five 
years  probably  amoimting  to  a  decrease  of  1  per  cent  in  iron  content 
per  vear. 

The  cargo  analyses  of  a  representative  group  of  these  ores,  as 
shipped  in  1906,  will  be  found  in  the  followiiig  table,  selected  from 
those  published  by  the  Lake  Superior  Iron  Ore  Association.  The 
analyses  given  are  for  ores  in  natural  condition. 

Average  cargo  analyses  of  Lake  Superior  iron  ores  of  the  season  1906. 

GOGEBIC  RANGE. 


Ore. 


Ashland 

Brotherton 

Cary  Bessemer , 
Norrie 


Iron. 

Phos- 
phorus. 

Silica. 

Man- 
ganese. 

Alumi- 
na. 

Lime. 

Mag- 
nesia. 

Sul- 
phur. 

Loss 
by  Ig- 
nition. 

53.40 
53.04 
50.87 
55.28 

0.040 
.025 
.tKl 
.035 

6.54 

12.61 

9.41 

3.91 

0.240 
.263 

2.02 
.35 

2.75 
.96 
.90 

0.222 
.145 
.200 

0.231 
.109 
.291 

aoo8 

.007 
.006 

2.45 

.64 

4.60 

MARQUETTE  RANGE. 


MENOMINEE  RANGE. 


BARABOO  RANGE. 


Illinois 47.89  I    0.041  !    14.80 


0.160 


1.51 


0.29 


0.15 


1.82 


MESABI  RANGE. 


Mois- 
ture. 


11.00 
9.18 
9.00 

11.45 


Abbotsford,  lump.. 
Bessie 

63.86 
48.95 
61.19 
46.68 
41.75 
52.06 

0.034 
.409 
.113 
.051 
.040 
.110 

5.31 
13.72 

5.87 
21.10 
32.82 

6.62 

a96 

. 

2.47 

Cliffs,  lump 

0.308 

2.48 

0.796 

0.776 

0.021 

0.68 

.50 

Palmer. .  .*. 

1.41 

Richmond    

Salisbury 

.09 
.516 

.93 
2.00 

.24 
.50 

.35 
.44 

.004 
.010 

1.85 
2.07 

4.03 
12.50 

Baltic 

50.94 
39.85 
49.43 
50.35 

0.460 
.028 
.279 
.029 

4.81 
31.26 

5.78 
16.19 

0.225 
.180 
.200 
.160 

3.00 
2.34 
3.21 
1.88 

1.37 
.85 

1.27 
.25 

1.42 
1.41 
2.37 
1.65 

0.035 
.008 
.116 
.015 

5.26 
1.82 
4.24 
1.15 

laoo 

Calumet 

5.00 

Florence 

ia46 

Saginaw . . 

6.24 

12.13 


Biwabik.. 
LarUn... 
Mahoning 
Shenango. 
ShiUing... 
Troy 


I 


56.42 
49.42 
5&32 
53.73 
52.45 
49.29 


0.040 
.023 
.044 
.040 
.063 
.035 


I 


3.40 
13.41 
1.93 
4.32 
4.42 
9.58 


0.417 
1.43 
.25 
.06 
.52 
.83 


1.60 

0.45 

0.24 

0.007 

3.90 

1.16 

.19 

.25 

.022 

2.75 

1.12 

.49 

.05 

.011 

2.92 

2.1G 

.19 

.10 

.010 

4.13 

1.38 

.32 

.09 

.025 

6.27 

2.49 

.28 

.61 

.170 

5.34 

9.34 

laoo 

10.14 
12.14 
12.30 
14.00 


VERMILION. 


Chandler. . , 
Pilot,  lump 
Savoy 


5.29 
2.10 
3.89 


0.098 
.096 
.093 


5.40 

2.30 

5.71 
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The  exploratory  work  of  1906  was  confined  to  closer  drilling  and 
more  detailed  examination  of  known  districts,  to  exploration  of  exten- 
sions of  these  districts,  and  to  deeper  level  work  in  the  Michigan 
ranges.     The  last  was  perhaps  the  most  promising  field  of  endeavor. 

It  would  perhaps  be  hazardous  to  say  that  all  of  the  large  high- 

frade  deposits  or  iron  ore  in  the  Lake  Superior  district  are  now 
efinitely  known  and  located.  The  fact  remains,  however,  that 
explorations  on  the  new  ranges— Baraboo,  Cuyuna,  and  the  Cana- 
dian groupn—during  the  past  few  years  have  been  with  few  exceptions 
distinctly  disappomting.  In  the  Coleraine  region,  on  the  western 
end  of  tiie  Mesabi,  large  quantities  of  ore  have  been  developed  by 
drilling,  but  the  bulk  of  these  ores  is  low  grade  and  very  sandy. 
Carefm  washing  improves  them  remarkably,  nowever.  and  they  can 
be  coimted  on  to  form  part  of  the  supply  or  the  near  luture. 

The  Great  Northern  ore  lease. — ^The  principal  development  of  the 
year  in  the  Lake  Superior  iron  region,  tne  leasing  of  the  Great  North- 
em  or  Hill  ore  lands  to  the  United  States  Steel  Corporation,  was,  in 
its  initial  stage,  financial  rather  than  industrial.  It  would  be  diffi- 
cult to  overestimate  the  importance  of  this  step  in  its  -relation  to 
the  future  of  the  Lake  Superior  iron-ore  industry,  and,  in  fact,  to 
the  American  iron  trade  m  general.  Its  most*  immediate  effects 
were  to  appreciably  strengthen  the  Steel  Corporation's  ore  reserves, 
to  remove  the  possibiUty  of  any  serious  future  competition  based  on 
Lake  Superior  ores,  and  to  increase  the  royalty  scale  for  undeveloped 
Lake  Superior  ores.  The  Steel  Corporation  is  now  currently  credited 
with  controlling  something  between  two-thirds  and  three-fourths  of 
the  entire  Lake  Superior  iron-ore  supply.  As  the  Geological  Survey 
reports  on  the  Lake  districts  contam  nothing  on  which  to  base 
tonnage  estimates,  there  is  no  ready  means  of  checking  up  this 
current  beUef.  Whatever  the  exact  percentage  may  he,  it  is 
certain  that  the  recent  acquisition  removed  from  the  marKet  the 
largest  holding  of  ore  lands  known  to  remain  in  the  district.  The 
principal  features  of  the  lease  are  as  follows:  The  royalty  to  be 
paid  ror  the  ore  is,  at  the  start,  $1.65  per  long  ton  for  ore  con- 
taining 59  per  cent  metallic  iron,  deUvered  in  docks  at  the  head  of 
Lake  Superior.  If  the  ore  grades  higher  or  lower  than  59  per  cent, 
the  royalty  is  to  be  increased  or  decreased  according  to  a  fixed  scale. 
This  royalty  is  for  ore  to  be  shipped  during  1907,  and  the  base  price 
is  to  be  increased  3.4  cents  per  ton  for  each  succeeding  year.  The 
minimum  to  be  mined  and  shipped  is  750,000  tons  m  1907,  and 
this  minimum  increases  by  750,000  tons  per  year  until  it  reaches 
8,250,000  tons  a  year,  after  which  it  remains  constant.  The  lease 
will  continue  imtil  the  ore  is  exhausted,  imless  on  January  1,  1915, 
the  lessee  decides  to  terminate  it.  The  royalty  includes  a  payment 
to  the  Great  Northern  Railway  Company  of  80  cents  per  ton  for 
transportation  charges  from  the  mines  to  the  head  of  the  lake.  The 
actud  royalty  to  be  paid  for  the  ore,  therefore,  is  85  cents  per  long 
ton  in  1907,  88.4  cents  per  ton  in  1908,  and  so  on.  It  is  oelieved 
that  the  bulk  of  this  ore  will  fall  considerably  below  the  require- 
ment of  59  per  cent  metalUc  iron  taken  as  the  base  for  royalties. 
Widely  variant  estimates  have  been  published  as  to  the  ore  ton- 
nage covered  by  this  lease.  Mr.  T.  F.  Cole,  in  testifying  before  a 
Minnesota  l^islature  committee,  is  reported  to  have  said  that  on 
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the  Hill  lands  approximately  175,000,000  tons  of  ore  had  been  dis- 
closed by  exploratory  work.  On  the  assumption  that  as  much  more 
remains  entu'ely  untested,  the  lease  would  cover  something  like 
350,000,000  tons  of  ore. 

PUBLICATIONS   ON   THE   LAKE    8UPEBIOB   DISTBICT. 

The  following  list  gives  the  titles  of  the  various  reports  issued  by 
the  United  States  Geological  Survey,  which  cover  the  geology  and 
iron  resources  of  this  region: 

Baylby,  W.  S.    The  Menominee  Iron-Bearing  District  of  Michigan.    Monograph 

XLVI,  U.  S.  Geol.  Survey.    513  pp.     1904. 
Clbmbnts,  J.  M.    The  Vermilion  Iron-Bearing  District  of  Minnesota.    Monograph 

XLV,  U.  S.  Geol.  Survey.    463  pp.     1903. 
Clbmbnts,  J.  M.,  Smyth^  H.  L.,  Bayley,  W.  S.,  and  Van  Hise.  C.  R.    The  Crystal 

FsJls  Iron-Bearing  District  of  Michigan.    Monograph  XXXVI,  U.  S.  Geol.  Survey. 

512  pp.    1899. 
Irving,  K.  D.,  and  Van  Hise,  C.  R.    The  Penokee  Iron-Bearing  Series  of  Michigan 

and  Wisconsin.    Monograph  XIX,  U.  S.  Geol.  Survey.    534  pp.     1892. 
Lbith,  C.  K.    The  Mesabi  Iron-Bearing  District  of  Minnesota.    Monograph  XLIII, 
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SOUTHERN  DISTRICT. 

As  noted  in  an  earlier  table  of  this  report,  the  southern  district 
now  produces  slightly  over  13  per  cent  of  the  entire  iron-ore  output 
of  the  United  States.  Of  late  years  this  percentage  has  shown  no 
particular  tendency  to  increase,  having  been  stationary  or  declining 
since  1896. 

The  South  is  practically  unsupplied  with  ores  below  the  Bessemer 
limit  in  phosphorus.  Considering  the  region  as  a  whole,  it  may  be 
said  that  its  present  ore  supply  is  of  two  tvpes — (1)  red  nematite  of 
rather  low  iron  content  (35-40  per  cent),  but  frequently  containing 
sufficient  lime  to  be  self-fluxing;  (2)  brown  hematites,  ranging  from 
38  to  52  per  cent  iron,  usually  high  in  sihca.  Neither  of  these  types 
is  characteristically  low  in  phosphorus,  and  during  the  previdence 
of  the  Bessemer  idea  the  general  use  of  southern  irons  was  for  the 
foundry.  With  the  rapid  rise  of  the  basic  open-hearth  process,  how- 
ever, much  of  the  soutnern  product  now  goes  into  steel  making,  and 
this  proportion  seems  likely  to  increase  rapidly.  In  addition  to  the 
two  classes  of  ore  above  noted  as  supplying  tne  bulk  of  the  present 
southern  output,  large  deposits  of  magnetic  ores,  though  not  exten- 
sively workea  at  present,  are  known  to  exist. 

-4to6ama.— Commercial,  geographical,  and  geological  differences 
permit  the  separation  of  the  iron  ores  of  Alabama  into  six  groups: 

1.  The  Clinton,  red,  or  fossil  ores  of  the  Birmingham  district, 
including  ores  occurring  in  the  territory  tributary  to  Birmingham 
from  Springfield  south  through  Birmingham  to  the  southernmost 
outcrop  of  red  ore. 

2.  The  red  ores  of  northern  Alabama,  including  ores  in  territory 
tributary  to  Chattanooga,  Attalla,  and  Gadsden. 
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3.  The  gray  hematites  of  Talladega  and  adjoining  counties  in  east- 
em  Alabama. 

4.  The  brown  ores  of  the  Russellville  district  in  northwestern 
Alabama. 

5.  The  brown  ores  of  the  Woodstock  district,  mostly  in  eastern 
Tuscaloosa  County. 

6.  The  brown  ores  of  eastern  Alabama,  occurring  in  a  belt  extend- 
ing from  the  Georgia  State  line,  near  Rock  Run,  southwestward 
through  the  Coosa  Valley  country  to  near  Brier  field. 

Of  these  six  areas  the  Birmingham  district  contains  the  principal 
reserves  of  red  ore  in  the  Soutli,  while  the  Russellville  district  is 

f perhaps  the  most  promising  of  tne  Alabama  brown-ore  regions  so 
ar  as  possibilities  of  future  extension  are  concerned. 

In  the  spring  of  1907  it  was  reported  that  the  Champion  brown-ore 
mines,  located  a  few  miles  north  of  Oneonta,  were  to  be  reopened  and 
worked  by  the  Termessee  Coal,  Iron  and  Railroad  Company.  These 
mines,  currently  beheved  to  be  among  the  richest  in  the  State,  are 
owned  jointly  by  the  Tennessee  and  the  Sloss-Sheffield  companies  and 
have  been  idle  for  a  mmoLber  of  years,  owing  to  disa^eement  be- 
tween the  owners.  It  is  stated  that  35  cents  per  ton  is  to  be  paid 
as  royalty  for  ore  extracted  by  the  Tennessee  Company  under  the 
present  agreement. 

During  1906  the  Potter  ore  lands  in  the  Birmingham  district  were 
purchasM  by  the  RepubHc  and  the  Tennessee  companies  jointly. 
Though  the  rotter  tract  is  estimated  to  contain  onlj  about  one-fifth 
as  much  ore  as  was  involved  in  the  Hill  lease,  it  is  of  mterest  as  a  mat- 
ter of  comparison  to  note  that  the  southern  companies  secured  their 
ore  for  practically  1  cent  per  ton. 

Oeoraia, — ^The  present  u'on-ore  production  of  Georgia  is  confined 
to  a  relatively  small  area  in  the  northwestern  comer  of  the  State,  and 
there  is  Uttle  prospect  that  this  productive  area  will  be  materially 
extended  in  the  near  future.  The  ores  now  worked  are  (1)  brown 
hematites,  associated  chiefly  with  Lower  Silurian  and  Cambrian  lime- 
stones, and  (2)  red  hematites — the  well-known  Clinton  ores.  The 
latter  do  not  reach  the  extreme  development,  either  as  to  length  of 
outcrop  or  thickness  of  bed.  which  is  notable  in  Alabama.  The 
Georgia  brown  ores,  on  the  otner  hand,  occur  in  extensive  and  impor- 
tant deposits.  Magnetic  ores  are  known  to  occur  in  the  Piedmont 
district  of  Georgia,  but  so  far  they  have  not  been  carefully  pros- 
pected. Those  seen  by  the  present  writer  were  too  small  to  warrant 
consideration  as  a  source  of  furnace  supply,  but  it  is  possible  that 
workable  deposits  will  yet  be  foimd  in  this  district. 

The  formation  of  the  Southern  Steel  Company  and  its  subsequent 
rapid  expansion  will  probably  have  an  important  influence  on  the 
future  or  the  Georgia  u-on  industry,  and  in  particular  will  cause  more 
rapid  development  in  the  Cartersville  district.  Changes  of  owner- 
ship in  the  Etna  district  may  also  materially  increase  the  Georgia 
output. 

Maryland. — ^Two  distinct  sources  of  ore  have  been  worked  to  sup- 

§ly  the  Maryland  iron  industry,  and  a  third  group  of  promising 
eposits  is  as  yet  untouched.  The  worked  ores  have  been  derived 
from  ( 1)  deposits  of  brown  hematite  in  the  Coastal  Plain  region,  asso- 
ciated with  Cretaceous  sands  and  clays,  and  (2)  deposits  of  orown 


88  MINERAL   RESOURCES. 

hematite  in  the  valley  regions,  associated  with  Lower  Silurian  and 
Cambrian  limestones.  The  third  class  mentioned,  which  gives 
promise  of  future  value,  includes  a  series  of  deposits  of  red  hematite 
and  magnetite  occurring  in  the  Blue  Ridge  region  and  associated  with 
schists  and  gneisses. 

In  this  connection  it  may  be  well  to  note  that  the  present  large 
production  of  pig  iron  and  steel  in  Maryland  is  not  based  to  any 
unportant  extent  on  local  ores,  but  on  ores  imported  from  Cuba  and 
Spain. 

North  Carolina  and  South  Carolina. — The  Carolinas  are  of  interest 
as  possible  future  producers  of  iron  ores  rather  than  as  serious  factors 
in  the  industry  of  to-day,  for  only  one  important  mining  operation  is 
located  within  their  limits. 

Though  deposits  of  brown  hematite  are  known  to  occur  at  various 

Eoints  in  North  and  South  Carolina,  the  ores  to  which  attention  must 
e  paid  in  future  are  the  magnetic  ores  of  the  western  portions  of 
botn  States.  At  the  Cranberry  mines  in  North  Carolina  these  ores 
have  already  been  handled  in  considerable  quantity.  Similar  lenses 
of  magnetite  are  known  to  be  both  frequent  and  extensive  elsewhere 
in  the  Carolinas. 

Tennessee. — ^The  iron  production  of  Tennessee  is  derived  from  three 
sources,  the  deposits  worked  chiefly  falling  in  one  of  the  following 
classes:  (1)  Red  or  Clinton  hematites  of  the  western  side  of  the  val- 
ley of  East  Tennessee;  (2)  brown  hematites  from  the  valley  itself , 
and  (3)  brown  hematites  from  Lawrence  and  other  counties  in  middle 
Tennessee.  None  of  these  groups  of  deposits  appear  to  have  reached 
or  even  approached  their  maximum  possible  development. 

Texas,  ArlcansaSj  and  Missouri. — The  three  southwestern  States 
here  grouped  are  of  little  present  importance  as  iron  producers  and 
offer  Tittle  hope  for  the  future.  The  most  promising  ore  deposits  of 
the  region  are  those  which  occur  in  Texas.  Here,  in  the  nortneastem 
counties,  extensive  though  thin  beds  of  brown  nematite  are  found, 
while  in  Llano  and  adjoining  counties  magnetic  ores  of  good  grade 
but  unknown  extent  have  been  located. 

Virginia. — Considered  from  either  an  industrial  or  a  geologic  point 
of  view,  the  iron  ores  of  Virginia  fall  into  6  groups: 

1.  Magnetites  and  specular  hematites  of  the  Blue  Ridge  and 

riedmont  districts. 

2.  Red  hematites  (Clinton  ores,  "fossil  ores,"  "ooUtic  ores")  of 

the  foothills  of  the  Allegheny  Mountains. 

3.  Brown  hematites  (Oriskany  ores)  of  the  Goshen-Longdale- 

Oriskany  district,   mostly  in  Augusta,  Bath,  Botetourt, 
Alleghany,  and  Craig  counties. 

4.  Brown  hematites  of  the  New  River-Cripple  Creek  district, 

mostly  in  Wythe  and  Pulaski  counties. 

5.  Brown  nematites  of  the  Roanoke,  Shenandoah,  and  Page 

valleys. 

6.  Brown   hematites   ("gossan   ores")    of   Carroll   and   Floyd 

coimties. 

Of  these  classes  of  ores,  the  Oriskany  brown  ores  are  at  present  the 
most  important.  Together  with  the  magnetites  the  Onskany  ores 
akorive  most  promise  of  future  supply. 

West  Virffima. — ^The  only  kind  of  iron  ore  occurring  in  workable 
quantity  in  West  Virginia  is  brown  hematite,  for  the  red  Clinton 


IRON   ORES.  89 

hematites  of  the  State  are  thin  and  the  carbonate  ores  of  the  coal 
regions  can  not  be  considered  as  serious  possibilities.  The  brown 
hematites  occur  in  two  regions,  the  deposits  of  the  two  differing  in 
character  and  relations.  The  ores  of  the  Shenandoah  Valley  area  of 
Jefferson  and  Berkeley  counties  are  now  mined  on  a  small  scale  and 
are  associated  with  Cambrian  and  Ordovician  limestones  and  shales. 
In  the  Allegheny  foothills  a  different  series  of  iron-ore  deposits  occur, 
entireljr  comparable  to  the  Oriskany  ores  noted  in  the  description  of 
Virginia.  These  ores  are  as  yet  but  slightly  developed,  but  give 
promise  of  being  of  high  importance  in  the  near  future. 

PUBLICATIONS   ON    SOUTHERN    IRON    ORES. 

BxntCHARD,  E.  F.    The  iron  ores  of  the  Brookwood  district,  Alabama:  Bull.  U.  S. 

Gcx)l.  Survey  No.  260,  pp.  321-334.  1905. 
The  Clinton  or  rea  ores  of  the  Birmingham  district,  Alabama:  Bull.  U.  S. 

Geol.  Survey  No.  315,  pp.  130-151.    1907. 

The  brown  iron  ores  of  the  Russell ville  district,  Alabama:  Bull.  U.  S.  Greol- 


Survey  No.  315,  pp.  152-160.    1907. 
Eckel,  E.  G.     Iron  ores  of  northeastern  Texas:  Bull.  U.  S.  Geol.  Survey  No.  260, 
pp.  348-363.     1905. 

The  iron  industry  of  Texas:  Iron  Age,  vol.  76,  pp.  478-479. .  1905. 

The  Clinton  or  red  ores  of  northern  Alabama:  Bull.  U.  S.  Geol.  Survey  No. 

285,  pp.  172-179.     1906. 


e  Oriskany  and  Clinton  iron  ores  of  Virginia:  Bull  U.  S.  Geol.  Survey  No. 

285,  pp.  18^-189.     1906. 
Gbastt,  J.  S.    The  gray  ores  of  Alabama:  Manufacturers*  Record,  vol.  50,  pp.  550- 

553.     1906. 
Hayes,  C.  W.,  and  Eckel,  E.  C.    Iron  ores  of  the  Cartersville  district,  Georgia: 

Bull.  U.  S.  Geol.  Survey  No.  213,  pp.  233-242.     1903. 
HoLDEN,  R.  J.    The  brown  ores  of  the  New  River-Cripple  Creek  district,  Virginia: 

Bull.  U.  S.  Geol.  Survey,  No.  285,  pp.  190-193.     1906. 
Keith,  A.    Iron-ore  deposits  of  the  Cranberrv  district.  North  Carolina-Tenness  e: 

Bull.  U.  S.  Geol.  Survey  No.  213,  pp.  243-246.     1903. 
Kindle,  E.  M.    The  iron  ores  of  Bath  County,  Ky.:  Bull.  U.  S.  Geol.  Survey  No. 

285,  pp.  180-182.    1906. 
McCalue,  S.  W.    Preliminary  report  on  the  iron  ores  of  Georgia:  Bull.  No.  10,  Georgia 

Geol.  Survey,  p.  190.    1900. 
NnzE,  H.  B.  C.    Iron  ores  of  North  Carolina:  Bull.  No.  1,  North  Carolina  Geol.  Survey, 

239  pp.    1893. 
Porter,  J.  J.    The  Virginia  iron  industry:  Manufacturers'  Record,  vol.  51,  pp.  717- 

719,  749-752,  788-790.    1907. 
Smith,  P.  S.    The  gray  iron  ores  of  TaUadega  County,  Ala. :  Bull.  U.  S.  Geol.  Survey 

No.  315,  pp.  161-184.    1907. 

NORTHERN  DISTRICT. 

The  northern,^  or  more  properly  the  northeastern,  district  now 
produces  not  quite  6  per  cent  of  tne  total  American  output  of  iron 
ore,  desmte  the  fact  that  its  reserves  of  ore  would  probablv  compare 
favorably  as  to  both  quantity  and  quaUty  with  those  or  the  Lake 
SuDcrior  district. 

rfew  England. — The  only  iron  ores  of  New  England  which  require 
consideration  at  present  are  those  occurring  in  the  extreme  western 
portion  of  the  area.  In  Vermont,  western  Massachusetts,  and 
northwestern  Connecticut  a  series  of  brown  hematite  deposits  are 
found  associated  with  Lower  Silurian  and  Cambrian  limestones. 

New  Jersey.— By  far  the  most  important  iron  ores  of  New  Jersey 
are  the  magnetites  which  occur  associated  with  gneisses  and  crys- 
taUine  limestones  in  the  highland  portion  of  the  State.    Several 
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deposits  of  red  hematites  and  one  of  brown  ore  are  or  have  been 
worked;  but  the  bulk  of  the  State's  production  of  ore  has  always 
been  of  the  magnetic  type. 

New  York, — -The  iron  ores  of  New  York  occur  in  five  groups,  dis- 
tinct geographically  and  geologically: 

1.  Magnetites  of  the  Hudson  highlands. 

2.  Ma^etites  of  the  Adirondacks. 

3.  Rea  hematites  of  the  western  Adirondacks. 

4.  Red  hematites  (Clinton  ores)  of  central  New  York. 

5.  Brown  hematites  of  southeastern  New  York. 

The  first  three  groups  are  by  far  the  most  important,  either  as 
present  producers  or  as  probable  sources  of  future  supply. 

OTiio. — The  only  iron  ores  at  present  mined  in  Onio  are  carbon- 
ates, associated  with  the  coal  rocks  of  the  eastern  and  southeastern 
portions  of  the  State.  These  ores^  formerly  the  basis  of  a  consid- 
erable local  industry,  are  now  nuned  on  a  small  scale.  Though 
occurring  as  carbonates  originally  much  of  the  material  extracted 
has  been  hydrated  in  part  to  brown  hematite.  Analyses  of  typical 
ores  after  calcination  follow: 

Analyses  of  calcined  carbonate  ores,  Ohio. 


Iron(Fe) 

Manganeee  (Mn) 

SulpBur  (S) 

Phosphorus  (P). 

SUioa(SiOt) 

AluminA  (AlsOi) . 

lime  (CaO) 

Magnesia  (MgO) 


1. 


44.80 

44.50 

0.70 

0.92 

o.e7 

0.80 

o.ids 

0.57 

18.50 

23.00 

5.75 

4.45 

6.45 

5.90 

1.05 

2.55 

1.  "Ohio  block  ore."    Scioto  County,  Ohio.    Calcined  ore. 

2.  New  Castle  Mine,  Pine  Qrove,  Lawrence  County,  Ohio.    Calcined  ore. 

Pennsylvania, — ^Many  kinds  of  ore  have  at  different  times  been 
mined  in  Pennsylvania,  but  at  present  only  three  classes  are  suffi- 
ciently important  or  promising  to  require  notice  here.     These  are: 
1;  Magnetites  of  southeastern  Pennsylvania. 

2.  Brown  hematites  of  the  valley  region  of  southeastern  Penn- 

sylvania. 

3.  Rea  hematites  (Clinton  ores)  oi  east-central  Pennsylvania. 
Of  these  the  third  class  has  been  important  in  the  past  and  is  little 

worked  at  present ;  but  it  may  again  be  of  importance  in  the  future. 
The  other  two  classes  are  the  present  source  of  most  of  the  Pennsyl- 
vania production  of  iron  ore. 

WESTERN  IRON  DISTRICT. 

The  western  district,  which  includes  the  Rocky  Mountain  and  the 
Pacific  coast  States,  now  produces  less  than  2  per  cent  of  the  total 
American  output  or  iron  ^  ore.  The  relatively  slow  growth  of  the 
iron-mining  industry  in  this  district  is  due  to  the  fact  that  at  present 
only  one  Tumace  company  is  operating  within  its  limits — ^the  Colo- 
radb  Fuel  and  Iron  Company.  The  recent  reopening  of  the  works 
at  Irondale,  Wash.,  will  probably  have  little  effect  on  the  iron- 
mining  industry  of  the  district,  for  the  ores  used  at  this  charcoal 


IRON   ORES. 


91 


furnace  will  mostly  be  shipped  in  from  Texada   Island,  British 
Columbia. 

PUBLICATIONS   ON    WESTERN    IRON    ORES. 

The  following  list  includes  the  more  important  recent  publications 
relative  to  the  iron  ores  of  the  western  United  States: 

Ball,  S.  H.  The  Hartville  iron-ore  range,  Wyoming:  Bull.  U.  S.  Geol.  Survey,  No. 
315,  pp.  190-205.     1907. 

Titaniferoue  iron  ore  of  Iron  Mountain,  Wyoming:   Bull.  U.  S.  Geol.  Survey, 

No.  315,  pp.  206-212.     1907. 

BouTWELL,  J.  M.  Iron  ores  in  the  Uintah  Mountains,  Utah:  Bull.  U.  S.  Geol.  Survey, 
No.  225,  pp.  221-228.     1904. 

DiLLER,  J.  S.  Iron  ores  of  the  Redding  quadrangle,  California:  Bull.  U.  S.  Geol.  Sur- 
vey, No.  213,  pp.  219;-220.     1903. 

Leith,  C.  K.  Iron  ores  in  southern  Utah:  Bull.  U.  S.  Geol.  Survey,  No.  225,  pp. 
229-237.     1904. 

Iron  ores  of  the  western  United  States  and  British  Columbia:  Bull.  U.  S.  Geol. 

Survey,  No.  285,  pp.  194-200.    1906. 

fob:eign  trade  in  iron  ore. 

Below  are  presented  data  on  the  imports  and  exports  of  iron  ore 
into  and  from  the  United  States,  witn  a  table  on  the  world's  pro- 
duction of  iron  ore. 

IMPORTS. 

During  1906  the  United  States  imported  slightly  more  than 
1 ,000,000  long  tons  of  iron  ore,  over  three-fifths  of  which  were  from 
Cuba.  Spain,  Newfoundland,  and  Ontario,  in  the  order  named, 
were  the  next  most  important  sources  of  supply.  Norway,  the 
East  Indies,  and  British  India  were,  lor  the  first  time,  noticeable  in 
this  regard.  , 

The  table  following  shows  the  imports  of  iron  ore,  by  countries, 
from  1903  to  1906,  inclusive: 

Quantity  and  value  of  iron  ores  imported  into  the  United  States,  1903-1906^  by  countries y 

in  long  tons. 


1903. 

1904.                            1905. 

1 

1906. 

■    Country. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Cuba 

613,685 

94,720 

7,830 

11,501,480 

196,139 

14,586 

364,630 
36,810 

1822,413 
89,218 

539,935 
191,861 

11,437,900 
366,436 

639,362 
171,870 

12,178,997 

Spain 

418,922 

I'ronch  Africa 

Greece 

2,500 

5,400 
173 

2,535 

•  5,400 
2,093 

48,630 

al25,395 
231 

61,560 

Newfoundland       and 
Labrador 

a  86, 730 

6,843 

525 

207 

86,680 

31,868 

789 

1,820 

5,600 
408 

5,600 
2,306 

125,395 

United  Kingdom 

British  Columbia 

1,955 

Germany 

2 

1 

77,887 

210 

70 

10 

177,966 

1,671 

8 

1 

42 

1,084 

50 

57,890 

400 

8,949 

Netherlands 

474 

Quebec,  Ontario,  etc. . 
D^sium 

169,681 
300 

424,440 
2,964 

104,096 
400 

240,303 
3,370 

100,125 
6,662 

France ....,  r ..,...,  r  r . 

Norway 

9,278 
6,200 

37,240 

East    Indies— British 
India 

27,155 

other  countries 

19 

242 

3,350 

6,114 

Total 

980,440 

2,261,008 

487,613 

1,101,384 

845,651 

2,062,161 

1,060,390 

2,967,434 

a  Newfoundland  only. 
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As  compared  with  our  annual  production,  the  export  trade  in  iron 
ore  is  relatively  iinimportant,  the  total  exports  during  the  last  three 
years  averaging  less  than  a  quarter  of  a  milhon  tons  annually. 


CUBAN  PRODUCTION. 


As  the  most  important  source  of  our  foreign  supply  is  Cuba,  data 
on  the  Cuban  production  of  iron  ore  for  a  series  of  years  are  pre- 
sented in  the  following  table: 


Year. 

aSSSo 

Cubui 

Total. 

l»»,764 

CI.  331 
507, 1B5 

17,«41 
23,S«0 

»«,674 

The  total  shipments  from  1884,  the  year  of  first  shipment,  to  1906, 
inclusive,  amounted  to  7,963,219  long  tons,  of  which  88,091  tons 
went  to  foreign  ports. 

Early  in  1907  the  Pennsylvania  Steel  Company  announced  that 
steps  would  be  taken  to  develop  the  great  brown  hematite  deposits 
of  the  Mayan  district,  Cuba.  These  deposits  were  first  located  by 
Messrs.  Hayes  and  Spencer,  of  the  Unitwi  States  Geological  Survey, 
and  were  described  in  an  official  report  published  in  1901,°  It 
seems  probable  that  they  will  be  of  great  future  importance  to  the 
American  iron  industry. 

WORLD'S  PRODUCTION  OF  IRON  ORE. 

The  latest  obtainable  figures  for  the  iron-ore  production  of  the 
more  important  producing  countries  are  given  in  the  following 
table: 


WorUe*  prodticlion  of  iron  ore  in  1904  and  1905,  by  etmntriet. 

C™n,o-. 

m*. 

leu. 

27.M1.3M 

7.9M.7W 
7.023.841 
S,  WO.  000 
1.IB1.64T 

3.a80,7B5 

xn'.tn 

«8.737 

Sii 

!:S:?S 

3s 

r-s 

Algnrta 

sa.9» 

OMlo^alB 


IBON  OSES. 
WorUi  prorfudum  a/iron  ore  m  1904  and  1905,  by  countriei — Contmued. 


Country. 

IttM. 

low. 

s-iss 

USitn 

i 

la 

100 

201 

7.0 

dm 
1 

000 

oro 

200 

J 

Of  the  figures  in  this  table,  those  for  the  United  States,  Great 
Britain,  Cuba,  Canada,  and  Austraha  are  in  long  tons;  for  other 
countries  in  metric  tons.  The  figures  for  the  ore  production  of 
Russia,  China,  and  Japan  have  been  estimated  from  the  known  pig- 
iron  outputs  of  those  countries,  and  are  therefore  merely  approxima- 
tions. 

THE  IBON  ANT>  STEEL  INDUSTRY  OP  THE  UNITED  STATES. 

As  noted  in  the  introduction  to  this  report,  the  data  on  pig-iron  and 
steel  production  presented  in  the  followmg  tables  are  those  collected 
and  published  by  Mr.  J.  M.  Swank,  secretary  of  the  American  Iron 
and  Steel  Association.  For  the  comments  on  these  figures,  however, 
the  present  writer  is  solely  responsible. 

PRODUCTION  OF  PIG  IRON. 

Owing  to  the  delay  in  pubUcation  of  this  report,  it  ia  fortunately 
possible  to  give  not  only  the  pig-iron  production  of  the  United  States, 
by  States,  Kir  1905  ana  1906,  but  to  include  the  figures  for  the  firat 
half  of  1907,  which  were  published  on  August  1,  1907,  by  Mr.  Swank. 
The  following  table  contains  these  data-. 


Total  prodvction  of  pig  t. 

ron,  J90S-19(n 

,  by  Slalet. 

....,.™.. 

Production,    indudlne    Bplegelel- 

Inhlut 
June  30, 

leoe. 

DecembBTSl 

igoa. 

1B05. 

leoe. 

Fir  than 

In. 

Out. 

Total. 

0(1907. 

130 

sa 

67 

n 

17 
13 
2 

1 

7 

a 

0 
0 

\ 

•a 
as 

31 

I 

10.678,117 
l.tM,Oea 

1,108, oe§ 

610,310 

m.m 
K7.ru 

^c 

I     361,416 

83,736 
38,a» 
16,987 

n, 247,888 

'«3;62s 

Cfi,S74 
413,040 
380,709 
370,  S90 
373,323 
309,498 
304;  ,B4 
B8,m 
92,599 
20,239 

saj 

3« 

"87 

.C7 

22,993.380 

25,3C...91 

' 

1  North  Carolliu  tud  Oi^on, 
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MINERAL   RESOUBCES. 


From  this  table  it  will  be  seen  that  the  production  of  1906  sJiowed 
an  increase  of  more  than  10  per  cent  over  tnat  of  1905 — itself  a  record 
year — and  that  the  1907  output  bid  fair  to  show  a  marked  gain  over 
1906.  This  tendency  to  increase  was  checked,  however,  in  July  and 
August,  and  it  is  now  doubtful  whether  the  total  for  1907  will  show 
much  gain  over  1906. 


PRODUCTION   OF   PIG   IRON   BY   KINDS. 

In  the  following  table  the  pig-iron  production  for  1905  and  1906  is 
classified  by  kinds  or  grades.  It  will  oe  noted  that  the  great  increase 
in  total  pig-iron  production  of  1906  over  1905  was  due  entirely  to  an 
increase  m  the  output  of  steel-making  irons,  for  foundry  irons  showed 
an  actual  decrease  in  1906.  It  might  also  be  said  that  basic  pig 
showed  almost  twice  as  much  increase,  proportionately,  as  did  Bes- 
semer and  other  acid  pigs. 

Production  of  pig  iron  1905-6,  by  kindSy  in  long  tons. 


Kind. 


I^^^sphomi'/////"/////////"/"^^^^^ 


Basic. 

Forge  and  foundry . 

Charcoal 

Spiegeieisen 

Ferromanganese.. . 


4,105,179 

5,837,174 

352,928 

227,797 

62,186 


Total '  22,992,380 


1906. 


13,840,518 

5,018,674 

5,714,492 

433,007 

244,980 

55,520 


25,307,191 


PRODUCTION  OF  STEEL. 

The  steel  statistics  for  1906  showed  a  great  increase  in  total  out- 
put over  1905,  the  production  of  1906  being  23,246,251  tons  as  com- 
pared with  19,912,751  tons  in  1905,  an  increase  of  3,333,500  tons. 

The  feature  of  most  interest,  however,  is  not  the  total  output, 
but  the  relative  productions  of  Bessemer  and  open-hearth  steels. 
These  are  given  in  the  following  tables,  published  by  Mr.  J.  M. 
Swank  in  the  Bulletin  of  the  American  Iron  and  Steel  Association. 


BESSEMER    INGOTS    AND   CASTINGS. 


The  total  production  of  Bessemer  steel  ingots  and  castings  in  1906 
was  12,276,253  long  tons,  against  10,941,375  tons  in  1905,  an  in- 
crease of  1,333,878  tons,  or  over  12.1  per  cent.  The  following  table 
E'ves  the  production  of  Bessemer  steel  ingots  and  castings  m  the 
st  six  years: 


Production  of  Bessemer  steel  ingots  and  castings  in  1906. 


1901 long  tons. .  8,  713, 302 

1902 do....  9.138,363 

1903 do....  8,592.829 


1904 long  tons. 

1905 do... 

1906 do... 


7, 869, 140 
10, 941, 375 
12, 275, 253 
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Below  is  given,  by  States,  the  production  of  Bessemer  ingots  and 
castings  since  1903: 

Production  of  Bessemer  ingots  and  castings,  190S-1906,  by  States,  in  long  tons. 


State. 


Pemuylyania 

Ohio 

niinois 

Other  States. 

Total.. 


1903. 


3,909,436 

2,330,134 

1,366,569 

986,690 


8,592,829 


1904. 


3,464,650 
2,050,115 
1,267,190 
1,087,185 


7,859,140 


1905. 


4,491,445 
3,131,149 
1,651,250 
1,667,531 


10,941,375 


1906. 


4,826,725 
3,769,913 
1,685,056 
1,993,559 


12,275,253 


OPBN-HEABTH   INGOTS   AND   CASTINGS. 

The  total  production  of  open-hearth  steel  ingots  and  direct  cast- 
ings in  the  United  States  in  1906  was  10,970,998  gross  tons,  against 
8,971,376  tons  in  1905,  an  increase  of  1,999,622  tons,  or  over  22.2 

Eer  cent.     The  following  table  rives  the  total  production  of  open- 
earth  steel  ingots  and  castings,  oy  States,  since  1903: 

Production  of  open-hearth  steel  ingots  and  castings,  1903-1906,  by  States,  in  long  tons. 


State. 


New  England 

New  York  and  New  Jersey 

Pennsylvania 

niinois 

Ohio 

Other  States 

Total 


1903. 

1904. 

1905. 

169,209 
104,598 
4,442,730 
422,919 
369,349 
321,106 

195,901 
165,986 
4,306,498 
358,215 
480,906 
400,660 

239,282 
348,072 
6,471,818 
617,625 
687,392 
607,187 

5,829,911 

5,908,166 

8,971,376 

1906. 


251,047 
553,186 
7,710,949 
884,472 
816,483 
754,861 

10,970,998 


The  following  table  gives  the  production,  by  States,  of  both  basic 
and  acid  open-hearth  steel  ingots  and  castings  in  1906: 

Production  of  basic  and  add  open-hearth  steel  ingots  and  castings  in  1906,  by  States,  in 

long  tons. 


State. 


New  England 

New  York  and  New  Jersey 

Pennsylyania 

Illinois 

Ohio 

Other  States 

Total 


Basic 
open- 
hearth 
steel. 


184,307 
520,422 
6,605,012 
878,548 
755,936 
704,260 


9,649,385 


Acid  open- 
hearth 
steel. 


66,740 
32,764 
1,105,037 
5,924 
60,547 
50,601 


1,321,613 


Total. 


251,047 
553,186 
7,710,949 
884,472 
816,483 
754,861 


10,970,996 
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MINERAL   RESOURCES. 


THE   PROORESS   OF   BASIC   STEEL. 


In  the  following  table  are  given  the  annual  production  of  Besse- 
mer and  open-hearth  steel  from  1891  to  1906,  inclusive: 

Production  of  Bessemer  and  open-hearth  steely  1891-1906^  in  long  tons. 


Year. 


1801. 
1892. 
1893 
1894 
1895 

1896 
1897 
1808 
1899 
1000 

1001 
1902 
1903 
1004 
1005 

1906 


Bessemer. 


3,247,417 
4,168,435 
3,215,686 
3,571,313 
4,909,128 

3,919,906 
5,475,315 
6,609,017 
7,586,354 
6,684,770 

8,713,302 
9,138,363 
8,592,820 
7,859,140 
10,941,375 

12,275,253 


Open- 
hearty. 


579,753 
660,889 
737,890 
784,938 
1,137,182 

1,298,700 
1,608,671 
2,230,202 
2,947,316 
3,306,135 

4,656,309 
5,687,729 
5,829,011 
5,908,166 
8,971,376 

10,970,996 


Looking  at  the  matter  casually,  the  impressive  fact  would  seem  to 
be  the  retrogression  of  the  Bessemer  process  relative  to. the  open- 
hearth.  When  the  details  are  examined,  however,  it  will  be  seen 
that  what  is  taking  place  is  a  retrogression  of  all  acid  processes  rela- 
tive to  basic  processes.  In  the  IJnited  States  this  fact  is  masked 
because  we  have  no  production  of  basic  Bessemer  steel  and  a  com- 
paratively small  output  of  acid  open-hearth. 

The  following  tables,  reproduced  from  the  Iron  Age,  emphasize 
the  relative  decune  of  the  acid  processes  in  the  3  leading  steel-making 
countries.  It  is  to  be  borne  in  mind  that  this  shift  rrom  the  acid 
toward  the  basic  steels  is  due,  primarilv,  to  the  decreasing  supply 
of  the  low-phosphorus  ores  required  by  both  the  acid  Bessemer  and 
the  acid  open-hearth  processes.  Long  tons  are  used  for  the  United 
States  and  Great  Britain,  and  metric  tons  for  Germany. 

Bessemer  and  openrhearth  steel  production  of  the  United  States^  Germany y  and  Great  Britr 

ain  in  1906. 


United  States.     Germany. 


Add  Bessemer 12,275,253  1  407,688 

Basic  Bessemer 6,772,804 

Acid  open  hearth i          1,321,613  !  230,668 

Basic  open  hearth 9,649,385  1  3,534,612 

Castings Incl.  above,  i  189,313 


Totals 

Total  1906. 


23,246.251 
19,912.751 


11,135.085 
10,066,553 


Great 
Britain. 


1,307,140 

600,180 

3,378,601 

1,176,245 

InclJibove. 


6.462,274 
5,880,400 


Increase 
OTer  1905. 


1,340,408 
501,310 
06,884 

2,662,686 


^batietlfd  production,  1901-1906,  in  Uniitd8taU»,Germaru/,taui  Great  Britain. 

UNITED  STATES. 


Addrteel. 

BaalcMMl. 

11:1 

12,097, aa 

13,608,888 

QEHUANY. 

MT,99e 

7IS,9S1 

fl^^'^ 

iS;SS;!S 

a  BE  AT  BRITAIN. 

_ 

3,833,888 
3;930:iBB 

4;e8^8« 

l,Jl<iT3 

1,7T^4» 

TOTAL. 

H,e81.*43 

!SS:S 
SffiS 

12,B31,3eg 

ifffl'S 

During  1906  considerable  public  interest  was  attracted  to  a  discus- 
sion in  a  leading  iron-trade  journal  regarding  the  definition  of  the 
loosely  used  terms  "trust"  and  "monopoly.  '  The  particular  ap- 
plication of  the  question  was  to  the  United  States  Steel  Corporation, 
and  figures  collected  by  Mr.  J.  M.  Swank  were  presented  to  show  the 
proportion  of  various  iron  and  steel  products  controlled  by  that  com- 
pany.    These  figures  are  given  in  the  following  table: 

TabU  tlmvnng  iron  and  iteel  producU  of  the  United  StaUg  and  the  proportion  of  each 
eontrolUd  by  the  United  States  SUel  Corporation  in  1905. 


BjUmied 
StB tea  Steel 
Corpora- 

By  indt- 

ToMlshlp. 

"ssr 

PerceDtHKO  United 
States  Stool  Corpora- 

1»5. 

1904-1  1903.    im. 

Sblpmeota  of  Iron  on  Irom  the   lake 

220,267 

1B,101.5M 

II,7«,fil3 
73,7IB 

1 

ToMi  prodactlOD  oi  iroii  ore do.... 

U23i;i2fl 

2I,B08.«4 

293,076 

i.i 

74.  B 

t! 

41.3 

ma 

30.  B 

Btmtmoi,  bUMooiHlry,  snd  other 

"^g^ST^SXl^^ 

«in 

ToUl  I^lmn.  iiKStadlng  (plegBl- 

10, 172, 148 

12,820,232 

12,092,380 

442 

44.«| 

40.4 

- 

HINERAX    KESOUBCE8. 


By  Dnitwl 

**^' 

1& 

Percentage  I 
StBlei  SteS  Co 

nlt^ 
1900. 

IBOS. 

1W4. 

1903. 

BeMenHtr    ittel    Ingot*    anil    caniogi. 

7.378.  M8 
4.018,051 

3,882.187 

iO,»4!,37S 

8.»n.m 

6L4 

ea.0 
en 

Op™  heanii  n«i  iUBOts  and  DWtlogt, 

Total  steal  (ngoti  and  c»iHng», 
l-«'™ 

11,945,  »ft 

7,B17,Sia 

lS,eiJ.7Gl 

„, 

OLD 

ei.s\  es-T 

■l»Q6;096 
2,053,113 

'Halwi 

3.192,Sf7 
1.660,519 

3,Sffi.Z30 

i,soe.6sg 

8,616,231 

M.6 

«a-3 
se.6 

711 
20.B 

StnlcCural  aliBpel da. . . 

PlatM  UMI  ihreta,  eixliidliig  uil  plat«, 

55.1 

But,  *elp,  naU  plate,  open  hearth,  aod" 
Iron  raLft.  etc long  ton*. . 

BS.g     7L3 

31.0   Ke 

J:??lSf^ 

5:r7J:S?S 

l5S:ffi 

i7.3  1  ** 

Si 

sag 

It  will  be  seen  from  these  figures  that  the  Steel  Corporation  pro- 
duces somewhat  less  than  half  the  pig  iron  of  the  country,  and  that 
its  iron  ore  and  coke  output  are  proportionately  still  less.  In  steel 
and  in  most  finished  products  its  percentage  is  considerably  higher, 
but  in  no  case  does  it  reach  70  per  cent  of  the  total  American  output. 
It  may  further  be  noted  that  in  most  lines  the  corporation  has  fallen 
off  in  percent^e  of  production,  though  this  t«ndency  will  probably 
be  checked  witliin  a  year  or  so  when  its  present  plans  for  new  con- 
struction begin  to  show  effect. 

The  real  strength  of  the  Steel  Corporation  lies  not  in  its  present 
control  of  production,  hut  in  the  fact  that  its  holdings  of  uxin-ore 
lands  in  the  Lake  Superior  district  are  so  complete  as  to  prevent  any 
possibilitv  of  competition  in  that  line.  These  holdings  are  Tariously 
estimatea  as  representing  from  75  to  85  per  cent  of  the  total  iron-ore 
tonnage  of  the  Lake  Superior  district,  and  so  long  as  no  other  ore 
districts  are  taken  into  consideration  it  is  obvious  that  the  ore  sup- 
ply of  the  independent  interests  is  not  large  enough  to  last  for  mtmy 
years.  In  an  earlier  section  of  this  report  data  were  presented 
relative  to  other  American  ore  districts  which  seem  to  snow  that 
an  ore  scarcity  in  the  Lake  Superior  region  need  not  necessarily  be 
taken  as  meaning  the  end  of  competition. 

SOUTHERN  IRON  CONDITIONS. 

Prominent  among  the  districts  which  offer  hope  for  the  future, 
when  the  better  of  the  Lake  Superior  ore  deposits  are  exhausted,  is 
that  which  includes  the  Southeastern  Stat«s  from  Virginia  to  Alabuna. 

In  one  respect  the  past  year  has  been  disappointing,  when  tiie 
conditions  of  the  iron  industry  in  the  South  are  considered,  for  1906 
showed  no  material  advance  over  1905  so  far  as  the  production  of 
either  iron  ore  or  pig  iron  were  concerned.  This  is  not  a  new  thing, 
however,  for  contrary  to  the  general  impression  the  development  or 
southern  iron  resources  has  not  kept  pace  with^that  of  toe  rest  of 
the  country. 
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The  relative  importance  of  the  southern  iron  industry  as  compared 
with  that  of  the  entire  United  States  is  shown  in  the  following  table : 

Proportionate  iron  production  of  South,  1854-1907,  in  long  tons. 


Year. 


1854. 
1880. 
1885. 
1890. 

1891. 
1802. 
1803. 
1804. 
1805. 

1896. 
1807. 
1898. 


Production 
of  United 
*  States. 

Production 

of  Southern 

States. 

724,833 

4,295,414 

4,529,869 

10,307,028 

8,279,870 
9,157,000 
7,124,502 
6,657,388 
9,446,306 

86,949 

265,526 

626,523 

1,642,930 

1,499,284 
1,636,243 
1,333,935 
1,182,044 
1,549,204 

1,646,410 
1,586,737 
1,700,053 
1,938,219 
2,147,840 


I'orcont- 

agfl  of 

total, 

Southern 

States. 


11.99 

6.18 

13.83 

15.94 

18.01 
17.87 
18.72 
17.75 
16.40 

19.09 
16.44 
14.44 
14.23 
15.58 


2,109,081 
2,648,340 
2,713,406 
2,178,927 
2,580,398 

13.28 
14.30 
15.  (H 
13.21 
11. 2« 

2,776,973 
1,421,240 

10.^ 
10.64 

8,623,127 

9,652,680 

11,773,934 

1899 1    13,620,703 

1900 13,780,242 

1901 15,878,354 

1902 17,821,307 

1903 18,009,252 

1904 16,497,033 

1905 : 22,992,380 

1906 25.307.191 

1907« 13.478.044 


«  First  hMU  of  year. 

While  the  South  produced  in  1854  almost  exactly  12  per  cent  (A 
the  American  total,  m  1880  her  production  had  fallen  to  oarely  over 
6  per  cent.  From  this  year  on  a  relatively  rapid  increase  in  south- 
em  output  carried  the  percentage  to  18  in  1891,  to  18.72  in  1893, 
and  finally  to  a  maximum  of  19.09  percent  in  1896,  Since  1896, 
though  the  southern  output  has  increased  quite  re^larly,  the  increase 
is  small  compared  with  that  shown  by  other  sections. '  Tlie  re^ilt  is 
that  the  southern  output  is  steadfly  becoming  of  le^  relative  imcK^r- 
tance,  the  percentage  having  fallen  fjB  until  (luring  tlie  fin^t  han  of 
1907  it  was  barely  over  10^5  per  cent — considerably  k«6  tlian  in  I8i>4. 

The  decrease  m  relative  output,  though  very  gra/iiiaL  hia^  unfor- 
tunately been  very  stea<hr.  having  eneounUred  no  serioii»  reversal 
of  direction  since  1896  aiul  no  reversal  at  all  since  1903.  ':>f  far  h» 
can  be  estimated  now  from  the  new  furnace^  kn^/wn  to  1^  in  roun^ 
of  construction,  there  is  no  jvobability  that  t^Jtf^  pnif^nt  trefid  «'ill 
be  changed  in  the  near  fature.  Unksfe  iyrj^giri^iw  <rofaditf^>rj»i  •'t.o^xM 
change  materially,  the  floathefn  iron  f^ixyxx  ^A  V^^,  us  A  V^ff  v>ll 
probably  not  araoimt  to  moicr  than  9  ptr  tfix^x  ^i  ti^  XfAsd  XtSi^^Mii 
production. 

The  system  of  mming  the  rtA  on»  ^A  ic^  B^rr-lii^u^m  d>.rr/rt  a 
not  one  which  permha  a  rapid  iner^Ag^  in  ^/^^x^^^.  V/  :}:^:^  a  *,n'>^Ar 
enlarged  demand,  aad few frjotfaem  tfj^v^j^.  :Jiirr*z  ^r#r  >.p«%r.t  ::,\4,u 
money  in  intdl^ent  pracpcittffigr  or  ^i^rt^r^.t^xj.  -m^/tK.  TT^CAy/T- 
tation  c<mditioiis,  too,  woe  rndkr^jniM  ^  I  jf//.  *x^  ::ja>:f^  ,k/:j  'A 
the  car  supirfy  diniDg  tbe  kwt  tw<r  j^iist\  '"^fZJZ  a^-iru-^n  ;.'><7^^..v>r 

During  toe  laal  decade  tfe  wacpift  'A  "^vcinix.  Af^x*T\  ::.  .KjLTA^tJk 
have  mcxie  dun  doubled*  wtA  akce  wru:.  nr>»:  r>*T*siri#^  :u  V4»^>^  a  «r» 
increase  in  the  eannd  aKCdimnr  fA  ^:jrj^m  i  rr.  a  ^vjt     T:^  >^.r^ 


cipal  proUema  iwioie  tbe  wHOMrL  3r«.  :: 


r,f-»^,'^v**y  xt^ 


*0 


*»- 
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connected  with  labor  supply,  and  within  the  year  serious  efforts  have 
boon  made  both  to  divert  white  immigration  into  this  district  and  to 
supply  the  more  pressing  immediate  needs  by  introducing  Italian 
and  Mexican  labor.  This  latter  step,  though  it  may  help  in  present 
needs,  is  of  doubtful  wisdom,  for  it  seems  calculated  to  add  another 
rfti*o  problem  to  the  one  with  which  the  South  has  alwaj^s  struggled. 

.•Vs  was  poinUni  out  a  year  ago,  the  profits  of  southern  iron  making 
at  prt^jont  go  largely  to  the  railroads  which  carry  the  pig  iron  to 
northern  markets.  This  condition  will  disappear  as  the  steel-making 
oapaiMty  of  tl\e  South  is  increased;  and  one  of  the  most  encouraging 
si^ns  at  tlie  prt^sent  day  is  the  extent  to  which  new  steel  plants  are 
bemg  planned  and  constructed. 

A  summarv'  of  the  matter  might  be  that  three  conditions  must  be 
t>l>sorved  brfort^  there  can  be  nope  for  any  great  increase  in  the 
southern  m>n  industry  n^lative  to  the  remainder  of  the  American 
trade: 

{U  Tlie  labor  supply  must  be  increased  and  its  quality  improved. 

V-^  IVvelopment  work  in  the  mines  should  be  carried  on  during 
|H^ri\Hls  of  deprtvi^ion,  so  that  the  mines  can  respond  quickly  to  any 
suddenly  inort^ased  demands. 

(,3)  Tlie  output  of  steel-making  irons  should  be  increased,  and  pro- 
vision shoulil  W  made  not  only  for  their  conversion  into  steel,  but 
for  their  Kh*hI  manufaotun^  into  finished  products. 

IVi^rtv^  u^  now  Wing  made  along  all  tnree  of  these  lines.  Within 
two  years  it  is  pn>bable  that  the  steel-making  capacity  of  the  South 
will  W  niort^  than  doubUnl.     Several  companies  are  making  intelli- 

SiMUlv  dirtvt<Hl  attempts  so  to  develop  their  large  ore  reserves  that 
u\v  will  Im^  able  to  mei*t  rt^adily  the  demands  of  the  furnaces  in 
tinh>s  of  extra  prt^ssurtv  The  labor  question,  though  still  not  by  any 
means  in  a  satisfactory  condition,  has  been  taken  up  duriiug  Uie  last 
war  or  so  with  particular  oart^,  and  ther^  an?  reasons  to  nope  that 
\be  next  Ihhmu  in  in>n  will  find  Birmingham  at  least  with  a  fairly 
gvHHl  laK^r  supply. 

RECENT  TECHNOLOGIC  ADVANCES. 

0(  yvcws^^a^t^  atTootiiu:  the  in>n  industry  the  three  iriiich  have 
wsvivxvi  uuxst  attention  duriiti:  the  last  few  ye«ars  are  probably  the 
l%a>lev  dry  Wast,  eKvtrtc  smelting:,  and  noiluliiing.  The  firet  of 
thecJ^^^s  in  sut\vs55iful  o^vrition  at  a  immber  of  furnaces  and  is  now 
haxvIK  snbjeiM  to  discussion  as  a  new  or  untried  prcicess.  With  the 
other  tx^o  the  oa^^^e  is  ditTerent,  and  ^M"*>e  space  may  profitabljr  be 
tievoKsi  t^^  a  brief  di:J>^'^ussion  of  ^hoir  piv**We  status  in  the  iron 
i^nJ^stn 

>1*vT!r^H*  .^-i^vV****^.  "IT^ere  is  o:"  ^\v,i:s;»(»  iKMhinir  particularly  novel  in 
the  K^^^a  of  ^>«\\iuoi^\a:  iT\v,\  or  s:<V4  ir.  'he  ele«rtric  fuma^,  thourii 
^M^w  T^^iV^,^^  exjvriv^wuers  a:^:v>ar  lo  ic^x^T>^  this  fict  and  to  etmsi&r 
the  l^v^Te  eks^^TvNlxtv  ;N:\vi;iou'or*  of  r,W^:a3  to  Se  the  maik  of  success. 


>^^t>K>wt  v*v.vh  <f^\j>i^n;^,>e5xi;iil  Vass:;.     lV,nry:  the  pdist  two  twis,  how- 
cxTBT .  a  «;45»SNr  ^<  c\i>en;^vN;^,ia^  ;Niar*j^  haw  Sei«  operaiedi  in  '▼nrious 
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parts  of  America  and  Europe,  and  our  knowledge  of  the  problem  is 
last  assuming  a  definite  shape.  Recent  exhaustive  discussion  of  the 
subject  by  Uaanel,  Harbord,  Kershaw,  and  others  seems  to  warrant 
the  following  conclusions: 

(1)  Under  the  conditions  which  obtain  in  most  of  the  settled  por- 
tions of  the  world  neither  pig  iron  nor  ordinary  structural  steels  can 
be  produced  in  the  electnc  furnace  at  a  cost  to  compete  with  the 
blast  furnace. 

(2)  Under  exceptional  conditions,  where  ample  water  power  can  be 
very  cheaply  developed  in  the  immediate  vicinity  of  the  ores  and 
when  fuel  is  very  dear,  pig  iron  and  steel  can  be  produced  profit- 
ably in  the  electnc  furnace.  Harbord  estimates  that  with  electrical 
energy  costing  $10  per  electrical  horsepower  year  and  with  coke  at  $7 
per  ton  the  two  methods  are  about  on  an  equality. 

(3)  Electric  smelting  may  be  practicable  m  the  case  of  titaniferous 
ores  or  of  other  ores  difficult  to  treat  in  the  blast  furnace  if  the  result- 
ing product  possesses  any  properties  which  would  counterbalance  the 
increased  cost. 

(4)  Electric  smelting  methods  can  be  profitably  appUed  to  the 
manufacture  of  crucible  steel  or  of  other  high-grade  special  steels  and 
ferro-alloys. 

It  will  DC  seen,  therefore,  that  there  is  Uttle  prospect  that  electric 
smelting  will  have  much  influence  on  the  general  development  of  the 
iron  and  steel  industries  until  fuel  suppues  become  much  scantier 
than  they  are  at  present.  Considerably  more  practical  results  to  the 
industry  can  be  expected  from  the  process  next  to  be  considered, 
though  it  bears  on  an  entirely  different  phase  of  the  iron  manufac- 
turers' problems. 

Nodulizing, — In  all  furnaces,  and  particularly  in  those  running  on 
soft  or  fine  ores,  a  very  appreciable  quantity  of  iron  ore  is  carried  out 
by  the  blast.  This  ore  dust,  which  may  amount  to  5  per  cent  or 
more  of  the  furnace  charge  (equivalent  to  from  25  to  50  tons  per  day 
per  furnace),  is  usually  trapped  before  entering  the  stoves,  so  that  it 
can  be  removed  and  stored.  Its  fineness,  however,  precludes  its 
direct  use  in  the  furnace,  and  hitherto  the  only  method  of  utilizing  it 
involved  the  preparation  of  briquettes.  The  '^nodulizing*'  process 
does  away  with  certain  difficulties  inherent  in  any  regular  briquetting 
process  and  seems  likely  to  come  into  general  use  as  a  means  for  eco- 
nomically handling  flue  dust.  It  is  of  service  also  in  other  fields,  for 
it  can  handle  the  finer  material  produced  during  mametic  concentra- 
tion, and  it  renders  available  certain  sulphurous  proaucts  (blue  billy, 
sulphury  ores,  etc.)  which  have  hitherto  been  treated  with  difficulty. 

The  principal  novel  point  in  connection  with  this  process  is  that  it 
employs  rotary  furnaces  closely  similar  to  the  rotary  kilns  now  so 
familiar  in  the  Portland-cement  industry.  These  kilns  are  set 
slightly  inclined;  the  fine  ore  is  fed  in  at  the  upper  end  and  travels 
toward  the  lower  end  as  the  kiln  revolves  slowly.  Fuel  is  sprayed 
in  at  the  lower  end,  so  that  a  high  temperature  is  produced  there. 
So  far  the  process  is  exactly  similar  to  that  employed  m  cement  prac- 
tice. The  point  of  difference  Ues  in  the  fact  that  a  hydrocarbon  or 
other  binder  is  dropped  or  sprayed  into  the  ore  as  it  is  fed  into  the 
upper  end  of  the  kim.  As  the  materials  slowly  pass  downward  the 
bmder  mats  the  ore  into  Uttle  masses  or  nodules.     Farther  down  in 


102  MINERAL   RESOURCES. 

the  kiln  the  neater  heat  causes  the  tar  to  combine  with  the  sulphur, 
if  the  latter  oe  present,  and  the  two  are  largely  volatilized.  Still 
closer  to  the  discharge  end  practically  all  of  the  binder  has  disap- 
peared, but  the  ore  nodules,  now  free  from  sulphur,  still  cohere, 
owing  to  incipient  fusion  of  their  particles,  for  the  neat  here  approxi- 
mates to  2,000°  F. 

It  will  be  seen  that  this  ^^noduUzing"  accomplishes  both  the  con- 
soUdation  and  the  desulphurizing  of  the  material,  and  that  its  chief 
advantage,  as  compared  with  the  older  briquetting  and  roasting 
processes,  arises  from  the  fact  that  the  rotary  kiln  is  an  extremely 
eflFective  labor-saving  device. 


MANGANESE  ORES. 


By  Edwin  C.  Eckel.  , 


INTRODUCTION. 

The  year  1906  witnessed  a  rather  marked  revival  of  the  American 
manganese  industry,  the  output  exceeding  that  of  1905,  1904,  and 
1903,  and  closely  approaching  the  production  of  1902.  Nothing 
like  the  outputs  of  the  period  firom  1884  to  1901  was,  however,  made 
in  1906.  Tne  temporary  revival  of  the  industry  was  marked  by  in- 
creased interest  in  prospecting  and  opening  up  new  manganese  prop- 
erties and  in  reopening  old  mines.  It  was  also,  imfortunately, 
accompanied  by  the  exploitation  of  many  manganese  mining  com- 
panies of  doubtful  character,  the  manganese-ore  industry  being  of  a 
nature  to  lend  itself  readily  to  promotions  of  this  type. 

The  manganese  industry  of  the  United  States  has  never  been 
established  on  a  sound  basis.  Even  during  the  period  of  greatest 
production  not  more  than  two  or  three  manganese  mines  were 
operated  in  business-like  fashion.  The  bulk  of  the  product  has 
come  from  small  workings,  operated  irregularly  and  inefficiently  by 
individuals  with  little  technical  ability  and  less  capital.  Manganese 
deposits  are,  as  a  rule,  very  irregular  m  form,  and  are  likely  to  show 
very  rapid  variations  in  grade  of  ore.  It  is  consequentlv  difficult 
to  work  them  efficiently  on  a  small  scale,  for  in  order  to  be  able  to 
ship  high-grade  ore  steadilv  a  good  concentrating  plant  is  necessary, 
and  such  a  plant  can  not  be  built  or  operated  simply  to  handle  the 
output  from  one  or  two  small  pits. 

PBODUCTIOX. 

The  ores  included  imder  this  head  are  relatively  pure  manganese 
ores,  carrying  40  per  cent  or  more  of  metallic  manganese.  Ores 
carrying  less  than  this  percentage  of  manganese,  with  relatively 
high  iron^  are  reported  on  a  later  page  under  the  heading  of  manga- 
niferous  iron  ore. 

During  1906  the  production  of  manganese  ores  amounted  to 
6,921  long  tons,  valued  at  $88,132,  an  increase  of  2,803  tons,  or  68.1 
per  cent,  in  quantity,  and  of  $51,918,  or  143.4  per  cent,  in  value 
over  the  production  of  1905,  which  was  4,118  long  tons,  valued  at 
$36,214.  All  of  this  increase  is  due  to  large  reported  increases  in 
the  output  of  Virginia  and  Utah,  for  no  other  States  produced  any 
notable  quantity  of  manganese  in  1906. 

In  the  table  on  the  following  page  are  given  the  quantity  and  value 
and  the  average  price  per  ton  of  the  manganese  produced  in  the  United 
States  from  1904  to  1906,  inclusive: 
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Production  of  manganese  ores  in  the  United  States,  1904-1906,  by  8taU8. 


1904. 

1905. 

1908. 

State. 

Quantity, 
long  tons. 

Value. 

Aver- 
age 
price 
per  ton. 

Quantity, 
long  tons. 

Value. 

Aver- 
age 
pnoe 
per  ton. 

Quantity, 
long  tons. 

Valna 

Aver- 

proe 
per  ton. 

Arkansas 

62 
1 

S290 
20 

S4.68 

California 

Georgia 

60 

1900 

$15.00 

i 

150 
a20 

a$5 
0900 
olOO 

$5.00 
6.00 
5.00 

20.00 

Tennewfe^ . 

30 

800 

6,028 

300 
10,000 
77,522 

"id.  66 

Utah 

32 
3,054 

160  ,      5.00 
28,406  '      9.30 

12.60 

Virginia 

ft  3,947     35,209 

8.92 

12.88 

Total 

3,146 

29,466        9.37  1            4,118 

36,214 

aso 

6,921 

88,132 

12.73 

a  Bstimated. 

t>  In  addition  453  tons  of  tailings,  valued  at  $406,  were  shipped. 


In  the  following  table  are  given  the  quantity  and  value  of  manga- 
nese ore  produced  in  the  United  States  from  1880  to  1906,  inclusive: 

Production  of  manganese  ores  in  the  United  States,  1880-1906,  in  long  Urns. 


Year. 


Arkansas.     Georgia.    '  Virginia. 


other 
States. 


1880. 
1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1803. 
1894. 
1895. 
1896. 
1897. 
1898. 
IcftfD. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


100 

175 

400 

800 

1,483 

3,316 

5,651 

4,312 

2,528 

5,339 

1,650 

6,708 

2,020 

1,934 

2,991 

3,421 

3,240 

2,662 

356 

145 

91 

82 


1,800 
1,200 
1,000 


2,580 
6,041 
9,024 
5,568 
5,208 

749 
3,575 

826 

724 
1,277 
3,856 
4,085 
3,332 
6,689 
3,089 
3,447 
4,074 
3,500 

500 


62 


Total. 


49,466 


150 


72,294 


3,661 

3,295 

2,982 

5,355 

8,980 

18,745 

20,567 

19,835 

17,646 

14,616 

12,699 

16,248 

6,079 

4,092 

1,797 

1,715 

2,018 

3,650 

5,662 

6,228 

7,881 

4,275 

3,041 

1,801 

3,054 

3,947 

6,028 


205,897 


300 

300 

375 

400 

400 

450 

269 

14 

1,672 

1,845 

6,897 

1,043 


882 

1,300 

985 

564 

888 

944 

262 

298 

3,555 

854 

524 

92 

21 

831 


26,883 


Total  pro- 
duction. 


5,781 

4,805 

4,532 

8,155 

10,180 

23,258 

30,103 

34,524 

20,196 

24,107 

25,684 

23,418 

13,813 

7,718 

8,308 

0,547 

10,068 

11,106 

15,067 

0,035 

11,771 

11,006 

7,477 

2,825 

3,146 

4,116 

6,021 


354,520 


Total  value. 


188,415 

73,42S 

87,080 

02,325 

122,180 

100,281 

277,888 

333,844 

270,571 

240,550 

210,050 

280,120 

120,588 

88,614 

53,685 

71,760 

00,737 

05,505 

120,186 

82,278 

100,280 

118,738 

60,011 

25,335 

20,466 

38,214 

88,138 


3,306,743 


USES. 

The  principal  uses  of  manganese  ores  may  be  conveniently  classi- 
fied as  follows:  (1)  metallurgical,  in  connection  Chiefly  with  the  iron 
and  steel  industries;  (2)  chemical,  in  connection  with  the  manu- 
facture of  chlorine,  of  oxygen,  of  potassium  permanganate,  etc. 

In  addition,  minor  uses  for  manganese  are  found  in  the  glass, 
pottery,  brick,  and  paint  industries. 

When  manganese  ores  are  used  for  metallurgical  purposes  their 
value  depends  upon  (a)  the  percentage  of  metalUc  manganese  present 
in  the  ore  and  (b)  the  relative  absence  of  such  imdesirable  elements 
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as  phosphorus,  sulphur,  etc.  The  ores  used  in  the  cheiDical  indus- 
tries are  valued  on  an  entirely  diflFerent  basis,  for  here  the  chief  use 
for  manganese  ore  is  as  a  suppher  of  oxygen,  and  the  value  of  the  ore 
depends  upon  the  percentage  of  manganese  peroxide  present  in  the 
ore.  The  result  of  this  difference  in  utilization  is  that  many  ores 
suitable  for  metallurgical  purposes  are  absolutely  worthless  m  the 
chemical  industries. 

PRICES. 

The  ruling  prices  for  manganese  ores  during  1906,  as  established 
by  the  Carnegie  Steel  Company,  were  governed  by  the  following 
schedule : 

Schedule  of  pricee  which  will  bejwiid  per  tou  of  2,240  pounds  for  domestic  manganese 
ore:  Deliverea  at  Lucy  Furnaces,  Pittsburg,  Pa.,  Edgar  Thomson  Furnaces,  Bessemer, 
Fa.,  or  South  Works,  Illinois  Steel  Company,  South  Chicago,  111. 

Prices  are  based  on  ores  containing  not  more  than  8  i>er  cent  silica  and  not  more  than 
0.25  per  cent  phosphorus  and  are  subject  to  deductions  as  follows:  For  each  1  per 
cent  m  excess  of  8  per  cent  silica  there  shall  be  a  deduction  of  15  cents  per  ton;  frac- 
tions in  proportion. 

For  each  0.02  per  cent,  or  fraction  thereof,  in  excess  of  0.25  per  cent  phosphorus 
there  shall  be  a  deduction  of  2  cents  per  unit  of  manganese  per  ton. 


Percentage  of  metallic  manganese  in  ore. 

Price  per  unit,  in 
cents. 

Manga- 
nese. 

Iron. 

Over  49 

30 

29 
28 
27 

6 

46  to  49 

6 

43  to  46 

6 

40  to  43 

6 

Ore  containing  lees  than  40  per  cent  manganese,  or  more  than  12  per  cent  silica, 
or  0.27  per  cent  phosphorus  subject  to  acceptance  or  refusal,  buv'er*s  option. 

Settlements  are  based  on  analysis  of  sample  dried  at  212^  F.,  the  percentage  of 
moisture  in  the  sample  as  taken  being  deducted  from  the  weight. 

The  prices  quoted  covered  only  the  ores  used  in  the  steel  industry. 
Manganese  ores  for  chemical  uses  are  valued  on  an  entirely  diflFerent 
basis. 

MANGAN1FEROU8  IRON  ORES. 

In  addition  to  the  output  of  relatively  high-grade  manganese  ores 
covered  by  the  preceding  table,  there  is  in  Arkansas  and  Colorado  a 
very  important  production  of  iron  ores  carrying  20  to  40  per  cent  of 
manganese.  These  ores  have  hitherto  been  reported  among  the  iron 
ores,  though  their  output  was  repeated  under  manganese.  As  this 
method  of  procedure  seems  likely  to  cause  confusion,  the  output  of 
highly  manganiferous  iron  ores  for  1906  is  reported  in  this  place  only. 
The  table  on  the  following  page  shows  that  ores  of  this  class  amounted 
to  41,300  long  tons,  valued  at  $122,400: 
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Production  of  manganifermis  iron  ores  in  the  United  States,  1904^1906 ^  in  long  ions. 


• 

1904. 

1905. 

state. 

Percent- 
age of 
man- 
ganese. 

Quantity. 

A'^aUie. 

Average 

value 
per  ton. 

Percent- 
age of 
man- 
ganese. 

Quantity. 

Value. 

Average 

vaLoe 
per  ton. 

Arkansas 

28 

GOO 
17,071 

$1,200 
54, 104 

$2.00 
3.17 

28 
14-41 

3,321 
45,837 

$6,642 
110,497 

12.00 

Colorado 

Total 

15-32 

2.41 

15-32 

17,674 

55,304 

3.13 

14-41 

49, 1.58 

117,139 

2.38 

1906. 

State. 

Percent- 
age of 
man- 
ganese. 

Quantity. 

Value. 

Average 

value 
per  ton. 

Arkansas 

Colorado 

20-25 
26-36 

8,900 
32,400 

$24,800 
97,600 

$2.79 
3.01 

Total 

• 

20-36 

41,300 

122,400 

2.96 

Lake  Superior  manganiferotts  iron  ores. — A  large  proportion  of  the 
iron  ores  of  the  Lake  Superior  district  carry  sufficient  manganese  to 
be  notable,  but  as  the  output  of  these  ores  has  been  included  in  the 
iron-ore  report  it  is  not  reported  separately  here.  These  Lake  Supe- 
rior ores  carry  from  1  to  8  per  cent  manganese,  and  can  not  therefore 
be  grouped  satisfactorily  with  either  the  pure  manganese  ores  or  with 
the  hignly  manganiferous  iron  ores  of  Arkansas  and  Colorado.  A 
fair  assumption  would  be  that  during  1906  the  Lake  Superior  district 
produced  about  1,000,000  long  tons  of  this  very  low-manganese  iron 
ore,  and  that  its  average  manganese  content  was  about  4  per  cent 

A  fairly  typical  example  of  the  Lake  Superior  manganiferous  ores 
is  afforded  by  the  following  analysis  from  Oglebay,  Norton  &  Co.'s 
1907  list.  It  is  of  the  *^  Ottawa  manganese  ore,  from  the  Ottawa 
mine,  Gogebic  district. 

Analysis  of  manganiferous  iron  ore,  Michigan. 


Metallic  iron 

Manganese 

Phosphonis 

Sulphur 

SUica 

Alumina 

Lime 

Magnesia 

Loss  on  ignition 
Moisture 


Natural 
state. 


4&10 

&fi3 

.068 

.003 

6.04 

L34 

.14 

.18 

4.74 

laoo 


MANGANIFEROUS  RESIDUUM  FROM  ZINC  ROASTING. 

The  material  classed  under  this  head  is  a  residual  product  from 
certain  zinc  oxide  works  using  New  Jersey  ores.  The  crude  ote  as 
shipped  to  the  zinc  oxide  plant  consists  of  a  mixture  of  franklinite 
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and  willemito,  the  former  being  predominant.  After  roasting  off  the 
bulk  of  the  zinc  in  the  zinc  oxide  plant,  the  residue  is  a  mass  of 
manganese  and  iron  oxides. 

The  following  table  gives  the  quantity  and  value  of  this  product, 
together  with  tne  average  price  per  ton  from  1901  to  1906,  inclusive: 


Production  of  manganiferc 


ic  retiduum  in  the  UniUtl  Slalee,  1901-1906,  in  long  totu. 


Year. 

Qumtltj. 

v.,„^ 

P-^^ 

Y«.r. 

Quantity, 

value. 

priw'^r 

J3,2M 

K,216 

u.oo 

1904 

93,461 

'}-SR 

1906 

IMPORTS. 

The  quantity  of  manganese  ores  imported  into  the  United  States 
during  1906  amounted  to  221,260  long  tons,  valued  at  $1,696,043, 
which  is  a  decrease  compared  with  the  1905  imports,  although  a 
substantia!  increase  over  1904, 

The  comparatively  small  domestic  production  of  manganese  ore 
makes  the  importations  of  this  product  into  this  country  a  most 
important  factor,  as  the  demand  for  ferroraanganese  and  spi^eleisen 
increases  with  the  growth  of  the  steel  industry. 

India  easily  lea<&  in  the  quantity  of  manganese  exported  in  1906 
with  154,180  long  tons,  valued  at  5939,984,  as  compared  with  101,030 
tons,  valued  at  $501,423,  in  1905,  and  10,200  tons,  valued  at  $58,635, 
in  1904.  Brazil  ranks  second,  and  Russia,  Cuba,  Germany,  Japan, 
Be^um,  United  Kingdom,  and  Canada  follow  in  the  order  named. 

The  foUowii^  table,  prepared  from  information  furnished  by  the 
Bureau  of  Statistics  of  the  Department  of  Commerce  and  Labor,  gives 
the  imports  of  manganese  ores  into  the  United  States,  by  countries, 
from  1904  to  1906,  inclusive: 

Import*  of  manganese  o\ 


c.„.„. 

IW 

im. 

\m. 

Quantity. 

V«IU«.JQuan 

Hy. 

value. 

Quuiitlty 

V«lue. 

06,876 

iilvss 

58,030        101 

860  j     ''m774 
329  1         13;9fi0 

lllTOl 

5:ffl 
1:330 

'=1 

108 

2,4S« 

\S 

108,619 

901,«ffl         257 

033       1,052,407 

m.m 

Most  of  the  shipments  came  through  the  ports  of  Baltimore  and 
Philadelphia,  the  records  showing  that  out  of  the  total  imports  of 
221,260  long  tons  120,051  tons  were  received  at  Baltimore  and  93,590 
tons  at  Philadelphia. 
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In  the  following  table  are  given  the  quantity  and  value  of  the  man- 
ganese ores  imported  from  1904  to  1906,  inclusive,  by  customs 
districts: 

Manganese  ores  imparted  into  the  United  States  during  the  calendar  years  1904^1906,  by 

customs  districts,  in  long  tons. 


Customs  districts. 


Philadelphia,  Pa... 

Baltimore,  Md 

New  York,  N.Y... 
Newjwrt  News,  Va. 

Chicago,  111 

Boston,  Mass 

New  Orleans.  La. . . 

Pensacola,  Fla 

Mobile,  Ala 

Huron,  Mich 

All  others 


Total. 


1904. 


1905. 


Quantity. 


Value. 


33,fi51 

49.876 

4,833 

83 

184 

3 


S294,408 

422,453 

65,450 

2,102 

6,140 

195 


Quantity. 


117,591 

126,018 

5,954 


19,844 

109,564 

1 

63 

44 

1,217 

20 

4 

199 

650 

6,489 


108 


108,519       901,592         257,033 


Value. 


$822,525 

993,163 

90,942 


496 

127 

1,822 

4.284 

35,040 


1906. 


Quantity. 


93,500 

120,061 

6,802 


230 

5 

411 


Value. 


1682,485 
800,112 
136,037 


10,096 

209 

3,675 


tf,  il9v 


162 


3,420 


1,952,407  I      221,260     1,696,043 


In  1906  the  United  States  produced  6,921  long  tons  of  manganese, 
or  only  3.1  per  cent  Compared  with  the  imports. 

The  following  table  gives,  merely  for  comparison,  the  relative 
quantity  and  value  of  tne  domestic  production  of  manganese  ores 
and  the  quantity  and  value  of  the  imported  ores  from  1901  to  1906, 
inclusive,  and  the  total  for  eighteen  years: 

Relative  quantities  and  values  of  domestic  and  imported  manganese  ores,  1901-2906^ 

in  long  tons. 


Year. 

Domestic  production. 

Imports. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

11,995 
7,477 
2,825 

$116,722 
60,911 
25,335 
29,466 
36,214 
88,132 

165,722 
235,576 
146,056 
108,519 
257,033 
221,260 

$1,486,573 
1.931.282 

1902 

1903 

1,278,106 

901,802 

1,952,407 

1,606,043 

1904 

3,146 

1905 

4,118 
6,921 

1906 

Total  for  18  years  (1889-190()) 

205,824 

1,875,106 

2,109,818 

18,856,582 

WORIiD'8  PRODUCTION  OF  MANGANESE  ORES. 

In  the  following  table  is  given  the  production  of  manganese  ores 
in  the  principal  countries  for  the  latest  years  for  which  statistics  are 
available.  The  unit  used  is  either  the  long  or  the  metric  ton,  except 
in  the  case  of  Canada,  where  the  short  ton  is  used. 
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Worlds 8  production  of  manganese  ores. 


Country. 


North  America: 

United  States 

Canadaa 

Cuba 

South  America: 

BraziUw 

Chile 

Europe: 

Austria 

Bosnia  and  Herzegovina 

Hungary 

France 

Germany 

Greece 

Italy 


Year. 

Quantity. 

T(m9. 

1^ 

6,921 

1906 

93 

1906 

18,688 

1905 

233,950 

1905 

1,324 

1905 

13,788 

1905 

4,129 

1905 

9,943 

1905 

6,751 

1905 

51,463 

1905 

8,171 

1905 

5,384 

1 

Country. 


Eiirope— Continued 

Portugal 

Russia 

Spain 

Sweden 

Turkey  a , 

Norway , 

Asia: 

India , 

Japan 

Java , 

Oceania: 

Queensland 

New  Zealand... 


Quantity. 


Tons, 

30 

426,813 

26,020 

1,992 

28,600 

22 

253,896 

11,162 

1,600 

1,517 
55 


o  Exports. 

FEBBOMANGANE8E  AND  SPIEGEUEISEN. 

The  following  table  gives  the  quantity  and  value  of  ferroman- 
ganese  and  spiegeleisen  produced  in  the  United  States  from  1893  to 
1906,  inclusive: 


Production  of  spiegeleisen  and  ferromanganese  in  the  United  States^  1893-1906. 


1893 long  tons 


1894 
1895 
1896 
1897 
1898 
1899 
1900 


tons. . 

81, 118 

do.... 

120, 180 

do...^ 

171,  724 

do 

131,  940 

do. . . . 

173,  695 

do 

213,  769 

do 

219,  768 

do 

255,  977 

1901 long  tons 

1902 

1903 

1904 

1905 

1906 


tons. . 

291, 461 

do.... 

212,  981 

do.... 

192,  661 

do 

219, 446 

do.... 

289,  983 

do. . . . 

300,500 

Total. 


do....  2,875,203 


Imports. — The  quantity  and  value  of  ferromanganese  and  spie- 
geleisen imported  mto  the  country  from  1903  to  1906,  inclusive,  are 
shown  in  the  following  table : 

Ferromanganese  and  spiegeleisen  imported  and  entered  for  consumption,  1903-1906 ,  in 

long  tons. 


Year. 


1903 
1904 
1905 
1006 


Ferromanganese. 


Quantity. 


41,519 
21,813 
52,841 
84,350 


Value. 


$1,699,666 

707,037 

1,884,651 

4,953,644 


Spiegeleisen. 


Quantity. 


122,015 

4,623 

55,457 

103,268 


Value. 


$2,709,317 

132, 461 

1,336.104 

2,942,940 


Total. 


Quantity. 


163,534 

26,436 

108,298 

187,627 


Value. 


$4,408,983 

839,498 

3,220,755 

7,896,584 


GOLD  AKD  SILVER. 


By  Waldemar  Lindgren  and  others. 


PRODUCTION  IN  THE  UNITED  STATES. 

By  Waldemar  Lindgren. 

The  production  of  gold  and  silver  in  the  United  States  from  domes- 
tic ores  in  1906  is  shown  in  the  following  table  in  distribution  by 
States  and  Territories.  These  figures  are  the  result  of  conference 
and  adjustment  between  the  Bureau  of  the  Mint  and  the  Geological 
Survey,  and  are  accepted  as  final  by  the  two  bureaus.  The  basis 
for  this  table  are  data  collected  by  the  Bureau  of  the  Mint  of  bullion 
deposits  in  the  United  States  mints  and  assay  offices  and  by  state- 
ments from  the  smelting  and  refining  establishments;  the  distri- 
bution by  States  is,  moreover,  checked  and  verified  by  the  data  col- 

Jkcted  by  the  Geological  Survey  directly  from  the  producing    mines. 

jthe  table  is  derived  from  three  items:  (1)  The  unrefined  domestic 
gold  and  silver  deposited  in  the  United  States  mints  and  ^ssay  offices; 
(2)  the  domestic  gold  and  silver  in  fine  bars  reported  by  the  private 
refineries;  (3)  the  unrefined  domestic  gold  and  silver  con  tamed  in 
ores,  copper  matte,  etc.,  exported  for  reduction.  The  last  is  an 
item  of  small  relative  importance. 

Approximate  disiribtUion  by  producing  States  and  Territories  of  the  product  of  gold  and 
silver  in  the  United  States  for  the  calendar  year  1906,  in  fine  ounces.^ 


State  or  Territory. 


Alabama 

Alaska 

Arizona 

Calif  omia 

Colorado 

Georgia 

Idaho 

Michigan 

Missouri 

Montana 

Nevada 

New  Mexico 

North  Carolina. 

Oregon 

South  Carolina. 
South  Dakota.. 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

Wyoming 


Total. 


Gold. 


Quantity. 


1,137 

1,033,537 

132,891 

911,041 

1,109,452 

1,146 

50,102 


218,752 

448,852 

12,877 

4,397 

63,860 

3,609 

319,512 

39 

164 

248,208 

498 

4,983 

276 


Value. 


$23,500 

21,365,100 

2,747,100 

18,832,900 

22,934,400 

23,700 

1,035,700 


4,522,000 

9,278,600 

266,200 

90,900 

1,320,100 

74,600 

6,604,900 

800 

3,400 

5,130,900 

10,300 

103,000 

5,700 


4,565,333  ;  94,373,800 


Silver. 

Quantity. 

Commer- 
cial value. 

100 

$68 

203,500 

137,747 

2,969,200 

2,009,822 

1,517,500 

1,027,180 

12,447,400 

8,425,520 

300 

203 

8,836,200 

5,981,135 

186,100 

125,969 

31,300 

21,187 

12,640,300 

8, 488, 404 

5,207,600 

3,524,972 

453,400 

306,902 

24,700 

16,719 

90,700 

61,394 

100 

68 

155,200 

105,053 

25,600 

17,328 

277,400 

187,769 

11,508,000 

7,789,660 

100 

68 

42,100 

28,497 

1,100 

745 

56,517,900 

38,256,400 

Total  value 
(silver  at 
commer- 
cial value). 

$23,668 

21,502,847 

4,756,922 

19,860,080 

31,359,920 

23,903 

7,016,835 

125,969 

21, 187 

13,010,404 

12,803,572 

573, 102 

107, 619 

1,381,494 

74,668 

6,709,953 

18,128 

191, 169 

12,920,550 

10,368 

131, 497 

6,445 

132,630,200 


a  Gold  value,  $20.671834625323  per  fine  ounce.    Silver  value,  67  cents  per  fine  ounce. 
21650— M  R  1906 8  111 
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The  gains  and  losses  in  the  production  of  the  various  States  and 
Territories,  compared  with  the  production  of  1905,  are  shown  in  the 
following  table: 

Increase  {-\-)  cr  decrease  {—)  in  production  of  predoiLS  metals  in  the   United  States  in 

1906,  by  States  and  Territories,  in  fine  ounces. 


state  or  Territory. 


Alabama 

Alaska 

Arizona 

California 

Colorado 

Georgia 

Idaho 

Maryland 

Michigan 

Missouri 

Montana 

Nevada 

New  Mexico 

North  Carolina . 

Oregon 

South  Carolina. 
South  Dakota.. 

Tennessee 

Texas 

Utah 


Gold. 


Quantity. 


871 
+311,611 
+    2,©99 

-  17,619 
-133,839 

-  3,541 

-  1,930 

716 


Value. 


-  $18,000 
+6,439,500 
+      55,800 

-  364,200 
-2,766,700 

-  73,200 

-  39,900 

-  14,800 


Virginia 

Washington . 
Wyoming... 


Total, 


-  17,768 
+  189,606 
+  19 

-  1,597 
3,638 

991 
14,948 

121 
72 

483 

256 
12,916 

870 


+ 


+ 
+ 


+299,591 


-     367,300 
+3,919,500 


+ 
+ 


+ 
+ 


400 

33,000 

75,200 

20.500 

309,000 

2,500 

1,500 

10,000 

5,300 

267,003 

18,000 


Silver. 


Quantity. 


Value. 


-i- 


+ 
+ 
+ 


200 

34,300 

363,500 

435,500 

495,400 

600 

710,600 

100 

66,900 

18,400 

914,400 

655,900 

96,500 

11,500 

1,800 


-  23,800 

-  60,900 

-  139,800 
+  1,188,200 

100 

-  77,300 

1,600 


+6,193,100 


+    416,300 


+ 
+ 
+ 
+ 


$115 

34,535 

420,345 

367,160 

530,412 

-  346 
+1,024,519 

61 

-  28,3C1 
13,318 

281,t.37 
51.763 
90,413 
8,667 
7,165 
7 
4,157 

-  40.927 

-  66,723 
+1,494,572 

-  54 

-  44,337 

902 


+ 
+ 

+ 
+ 
+ 
+ 


+4,034, 


i 


The  total  production  of  gold  was  4,565,333  fine  ounces  in  1906. 
valued  at  $94,373,800.  This  is  an  increase  over  the  production  of 
1905  of  299,591  fine  ounces,  valued  at  $6,193,100.  Fourteen  States 
and  Territories  showed  decreases  in  gold  production  in  1906  amount- 
ing to  208,210  fine  ounces  and  valued  at  $4,304,100.  Of  these  the 
greatest  losses  were  shown  bv  Colorado,  133,839  fine  ounces,  valued 
at  $2,766,700;  California,  17,619  fine  ounces,  valued  at  $364,200; 
Montana,  17,768  fine  ounces,  valued  at  $367,300;  South  Dakota, 
14,948  fine  ounces,  valued  at  $309,000;  and  Washington,  12,916  fine 
ounces,  valued  at  $267,000.  Of  the  7  States  and  Territories  showing 
an  increase  in  gold  production  the  greatest  gains  were  in  Alaska 
(311,511  ounces,  valued  at  $6,439,500),  and  in  Nevada  (189,606 
ounces,  valued  at  $3,919,500).  In  no  other  case  did  the  increase 
reach  $100,000.  The  total  increase  of  the  7  States  and  Territories 
is  507,801  fine  ounces,  valued  at  $10,497,200,  and  the  difference 
between  these  figures  and  those  of  the  total  decrease  gives  the  increase 
for  the  year  already  noted. 

The  production  of  silver  in  1906  in  the  United  States  amotmted 
to  56,517,900  fine  ounces,  with  an  average  commercial  value  of 
$38,256,400.  This  shows  an  increase  in  quantitv  over  the  'produc- 
tion of  1905  of  416,300  fine  oimces,  and  in  value  of  $4,034,424.  Thir- 
teen States  and  Territories  report  a  decrease  in  quantity,  amounting 
in  all  to  2,446,000  fine  oimces,  and  11  report  a  decrease  in  value 
amounting  to  $237,726.  Nine  States  and  Territories  report  an 
increase  in  quantity,  amounting  in  all  to  2,862,300  fine  oimoes,  and 
12  an  increase  in  value,  amounting  to  $4,272,150.  The  gr&atest 
decreases  were  in  Montana  (914,400  ounces),  Nevada  ^5,900 
oimces),  Colorado   (495,400  ounces),  and  Texas  (139,800  ounces). 
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The  greatest  gainB  took  place  in  Utah  (1,188,200  oirnces),  Idaho 
(710,600  ounce8),  California  (435,500  ounces),  and  Arizona  (363,500 
ounces).  The  increased  price  for  silver  during  the  year,  however, 
in  some  cases  brought  about  the  seemingly  contradictory  result 
that  a  decrease  in  production — as,  for  instance,  in  Montana  and  Colo- 
rado— corresponded  to  an  actual  increase  in  the  value  of  the  product. 


The  following  table,  from  the  report  of  the  Director  of  the  Mint  on 
the  production  of  gold  and  silver,  shows  the  quantity  and  value  of 
these  metals  produced  in  the  United  States  since  1880: 

Production  of  gold  atvl  tilver  in  the  Uniltd  Sbdeifrom  1880  lo  1906,  incluHve. 


1.910,813 
2,aM,7U 


1TB.  000 
015. 000 

g^ooo 
.aw.  000 

!o^!ooa 

403,000 

m!ooo 
«e,;oa 

,000,000 
"1,700 
),T0O 

D,7oa 


M,727. 

M.7M. 

Ki214! 
65,JO0, 


MINES  REPORT. 


By  Waldghar  Lin 

XETHOD  07  COLLECTINa  STATISTICS. 

It  should  'he  distinctly  understood  that  the  table  on  page  5  con- 
tains die  fieures  of  the  production  of  gold  and  silver  ™ich  are 
accepted  as  final  by  the  Geolofcical  Survey,  inasmuch  as  they  record  in 
the  main  the  quantities  of  these  metals  which  were  actually  pro- 
duced during  the  calendar  year.  It  is  difBcult  to  trace  the  refined 
metals  back  to  the  States  where  the  ore  was  produced,  and  it  is 
still  more  difficult  to  trace  them  back  to  producmg  counties  and 
districts.  In  order,  therefore,  to  ascertain  the  state  of  the  mining 
industry  in  each  mining  camp,  the  Geological  Survey  asks  from 
each  nuning  property  the  amount  of  gold  and  silver,  as  well  as  that 
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of  other  metals,  produced.  Tabulated  in  proper  form,  these  replies 
fonn  the  basis  of  this  mines  report. 

The  Mint  Bureau  records  the  production  of  the  precious  metals 
from  gold  bullion  deposits  in  United  States  mints  and  assay  oflBcfes, 
from  the  fine  bars  reported  bv  the  refineries,  and  from  the  gold  and 
silver  contained  in  ores  and  metallurgical  products  exported  for 
reduction. 

The  statistics  of  gold  and  silver  collected  from  the  mines  by  the 
Geological  Survey  are  obtained  from  the  following 4  items:  1.  Goldand 
silver  in  placer  bullion  produced  during  calendar  year.  2.  Gold  and 
silver  in  mill  bullion  produced  in  mill  of  company  during  calendar 
year.  3.  Gold  and  silver  in  base  bullion,  matte,  etc.  (by  assay  value), 
produced  in  smelter  of  company  during  calendar  year.  4.  Gola 
and  silver  in  crude  ore  and  concentrates  (by  assay  value)  shipped  to 
custom  works  in  calendar  year. 

The 'first  item  needs  no  explanation.  The  second  and  third  items 
cover  the  cases  of  mining  companies  which  have  their  own  reduction 
works;  they  report  the  gold  and  silver  bullion  produced  during  the 
year,  or  the  gold  and  silver  contained  in  their  metallurgical  products 
sold  to  refineries,  as  there  are  very  few  smelting  woriks  owned  by 
mining  companies  which  also  refine  their  base  bullion.  There  is,  as 
a  nile,  no  great  interval  of  time  before  the  ore  sent  to  these  mills  and 
smelters  is  reduced  to  gold  and  silver  or  base  bullion,  and,  although 
there  is  some  overlap  at  the  beginning  and  close  of  the  year,  t£e 
tonnage  shipped  from  tlie  mine  during  the  year  corresponds  with  fair 
accuracy  to  tne  Quantity  of  fine  or  base  buflion  or  matte  produced. 

The  greatest  itifficulties  are  found  in  the  fourth  item,  comprising 
on^s  and  concentrates  shipped  to  custom  works — generally  smelters, 
more  rarely  mills — as  a  considerable  interval  of  time,  often  thirty 
ilays  or  more,  elapses  before  the  ore  reaches  the  works,  and  often 
mu(*h  more  before  it  is  reduced  and  refined.  It  is  mixed  with  other 
on\s  and  loses  its  iilentity,  and  the  assay  value  is  the  only  guide  the 
minor  has  to  tlie  quantity  of  metal  produced.  In  these  cases  the 
minor  is  requested  by  the  Geological  Survey  to  give  the  tonnage  and 
assay  value  of  ores  ami  concentrates  shipped  up  to  the  end  of  the 
year.  Two  montlis  or  more  often  pass  berore  the  smelter  return  for 
the  last  ore  ship[>otl  in  December  is  received  by  the  mine,  and  this,  inci- 
dentally, is  one  of  the  causes  delaying  this  report. 

It  sHould  Ih^  emphasized  that  the  table  of  mine  production  does 
not  ^ivo  the  contents  of  the  ore  mined  during  the  year.  Only  the 
ort^  that  is  trt^atod  or  sold  is  recorded.  Neither  does  this  report  give 
the  av^sjw  value  of  the  total  tonna^;  for  if  this  were  the  case  the 
heavy  losses  in  concentration  would  be  disregarded,  and  tiie  results 
would  Ih^  very  much  largj^r  and  wholly  misleading.  As  far  as  pos- 
sible the  n^|H>rt  aims  to  give  the  metals  recovered  from  the  tonnage 
sold  or  tn'ated  during  the  year.  In  items  2  and  3  this  is  substantially 
oomvt,  oxoopt  for  the  very  small  refining  losses.  In  item  4  the 
amount  given  is  thiH>nnioally  larger  than  the  actual  recovery  of 
nMiiuHi  metals  by  the  combined  smelting  and  refining  losses. 
Practically,  however,  this  is  counterbalanced  by  several  factors: 
{,\)  Small  quantities  of  gi>ld  and  silver  are  recovered  from  many 
on^s,  Init  not  i>aid  for  by  the  smelting  companies  or  recorded 
in  the  sottloinonts.    ^Vs  a  rule,  payments  are  not  made  on  less  than 
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2  ounces  of  silver  or  0.05  ounces  of  gold  per  ton.  (2)  Settlements 
are  made  on  the  basis  of  95  per  cent  of  New  York  price  for  silver  and 
of  $19  to  $20  per  oimce  of  gold.  Small  producers,  who  often  report 
in  terms  of  dollars  alone,  are  very  likely  to  give  a  correspondingly 
smaller  value  than  the  ore  actually  contains.  The  same  class  of 
producers  occasionally  also  misimderstand  the  questions  and  report 
net  instead  of  gross  .proceeds.  The  gold  is  sometimes  also  given 
in  value  only,  which  is  then  always  smaller  than  the  actual  value  of 
the  metal  in  the  ore  bv  from  $0.67  to  $1.67  per  ounce.  (3)  There  is 
always  a  certain  small  percentage  of  the  product  which  can  not  be 
obtained  from  the  miners.  This  includes  the  output  of  scattered 
individual  placer  workers,  often  aliens;  some  of  this  is  estimated  on 
the  basis  of  the  record  of  mint  deposits,  but  a  little  invariably  escapes 
detection.  There  are  further  cases  where  owners  of  small  mines 
decline  to  answer  or  where  the  property  is  not  continuously  ope- 
rated and  the  owner  can  not  be  foimd.  There  is,  lastly,  the  ore 
abstracted  by  "high  graders"  or  ore  thieves,  which  takes  away  a 
notable  fraction  of  the  production  of  mines  containing  rich  ore. 
Through  small  assay  offices  this  gold  finds  it  way  to  the  mints.  The 
practice  was  carried  on  to  a  disgraceful  extent  during  the  year  1906 
m  the  rich  mines  of  Goldfield.  The  principal  mine  officers  estimate 
that  ore  to  the  value  of  $1,250,000  was  "appropriated"  in  that  camp 
during  1906,  and  state  that  ore  worth  $250,000  was  recovered  from 
the  tmeves.  Several  suits  in  the  courts  for  the  recovery  of  parcels 
of  ore  indicated  that  the  statement  was  well  founded.  Much  rich 
ore  is  probably  still  secreted  and  will  gradually  reach  the  mints  in 
1907.  The  conditions  prevailing  at  Goldfield  in  the  last  months  of 
1906  were,  however,  exceptional.  Gold  and  silver  from  old  metal- 
lui^cal  by-products,  like  slag,  is  also  apt  to  escape  notice.  Taken 
together,  the  three  items  explained  above  will  probably  compensate 
for  the  losses  in  smelting  and  refining. 

Returns  are  obtained  from  every  mine  of  importance  in  the  States 
and  Territories,  there  being  now  practically  no  refusals  to  report.  The 
mining  companies  appreciate  that  they  are  fully  protected,  as  the  indi- 
vidual returns  are  strictly  confidential,  while  they  profit  from  an 
exact  knowledge  of  the  aggregate  production  and  by  correct  reports 
of  the  state  ot  the  industry.  Willful  misstatements  are  very  rare, 
and,  as  already  noted,  the  replies  are  more  likely  to  be  too  low  than 
too  high.  The  only  trouble  experienced  in  1906  was  in  Alaska, 
where  many  of  the  large  placer  mining  companies  failed  to  report. 
There  are  other  ways,  however,  to  obtain  the  totals  for  that  region, 
as  more  fully  explained  by  Mr.  Brooks  in  his  report. 

COMPABISON  OF  MINT  REPORT  AND  MINES  REPORT. 

Both  of  the  plans  outlined  above  (see  pages  7  and  8)  are  admit- 
tedly open  to  some  objections,  but  it  may  be  questioned  whether  it 
would  DC  practicable  to  make  them  wholly  consistent  and  logical. 
The  most  important  difference  between  the  two  reports  is  that,  though 
covering  the  same  time  interval,  they  do  not  quite  cover  the  same 

f)eriod  of  ore  extraction,  the  mines  report  being  as  much  as  three  or 
our  pionths  in  advance  of  the  mint  report.     The  mill  and  placer 
bullion  reaches  mints  and  refineries  soon  after  its  production,  and 
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it  does  not  require  a  long  time  to  obtain  it  from  the  ore;  but  in 
smelting,  and  especially  m  custom  work,  several  months  may  pass 
before  tne  refined  metals  come  on  the  market.  SampUng,  shippm^, 
mixing,  roasting,  smelting,  shipment  to  refinery,  and  refining — all 
these  operations  take  time  to  perform. 

The  figures  obtained  by  the  two  methods  will  agree,  within  certain 
limits  of  error,  if  the  mining  and  smelting  industries  are  carried  on  uni- 
formly and  at  the  same  rate.  But  important  disturbing  factors  may 
result  in  marked  discrepancies  between  the  two  sets  of  figures,  each 
one  being  a  correct  statement  in  itself.  Especially  is  this  so  when 
abnormal  conditions  appear  near  the  beginning  or  close  of  the  calendar 
year.  In  time  the  discrepancies  will  balance  if  the  reports  are  intrin- 
sically correct. 

In  1904  and  1905  the  two  reports  agreed  closely.  In  1905  the  refin- 
ery report  gave  $88,180,700  in  gold  and  56,101,600  ounces  of  silver, 
while  the  mines  report  recorded  $88,159,881  in  gold  and  56,272,496 
ounces  of  silver.  In  the  latter  half,  of  1906  the  extremely  rich  ore 
bodies  of  the  Goldfield  camp  were  worked,  and  in  the  last  month  of  the 
year  gold-ore  production  rrom  the  Mohawk  mine  was  rushed  to -an 
extraordinary  degree,  owing  to  the  expiring  of  certain  leases.  At  the 
same  time,  in  the  last  montns  of  1906,  the  whole  country  experienced  a 
great  car  shortage,  resulting  in  a  corresponding  delay  m  ore  shipment 
and  scarcity  of  fuel  for  the  smelters.  This  meant  tnat  smelting  and 
refining  of  ore  shipped  in  the  last  months  of  the  year  to  custom  works 
would  take  much  longer  than  usual,  and  consequently  that  much  of 
the  gold  from  ores  mined  in  1906  would  be  credited  to  tne  refinery  out- 
put of  1907.  In  a  less  degree  these  conditions  obtained  at  all  smelting 
centers  and  applied  to  silver  as  well  as  gold,  although  there  was  no 
such  special  cause  for  disturbance  as  in  the  case  of  the  Goldfield  ores. 

The  total  of  gold  given  by  the  mint  report  in  1906  is  $94,373,800. 
The  mines  report  has  $97,219,645,  an  excess  of  $2,845,845.  In 
Alaska,  where  there  are  special  difficulties  in  collecting  statistics,  the 
mines  rei)ort  is  about  $700,000  higher  than  the  mint  report,  a  condition 
rei>eatecl  from  1 905.  In  the  other  States,  where  mill  and  placer  bullion 
preilominate,  then*  is  close  agreement.  In  California  the  mines  report 
has  $1S,732,452  against  $18,832,900  of  the  mint  report;  in  Or^n, 
$1,366,9(K)  against  $1,320,100:  in  Montana,  $4,469,014  against  $4,- 
522,000.  In  the  smelting  States,  such  as  ^Vrizona,  Colorado,  and  Utah, 
the  mines  n^pt)rt  shows  slight  excesses  over  the  mint  report.  The 
greatest  dilTeriMioe  exists  in  Nevada,  where  the  mines  report  ffives 
$10,470,704  against  $9,278,600  of  the  mint  report,  a  difference  oF$l,- 
192,101.  UndoubtoiUy  the  mines  shipped  ore  corresponding  to  the 
higher  fiy:un\'^.  but  as  explained  above  and  as  confirmed  by  direct  evi- 
tlenee,  a  Tarpi^  part  of  the  gold  in  this  ore  was  not  refined  in  1906. 

The  total  ot  silver  given  by  the  mint  report  is  56,517,900  ounces. 
The  mines  n^port  has  ,'>7, 362,455  oune^^s,  an  excess  of  844,555  ounces. 
In  Arizona  and  Ttah  the  figures  correspond  closely.  Tne  principal 
diiruMilty  is  again  in  Nevada,  which  is  credited  in  the  mint  report  with 
5,207 .6(i0  ounces  against  6,770,612  ounces  in  the  mines  report,  an 
excess  in  the  latter  of  1,56:^,012  ounces.  Delay  in  treatment  of  Tono- 
pah  on\^  is  ehielly  n\^nonsible  for  (his  difference.  In  Idaho  the  silver 
\\\  the  mint  n^port  is  less  than  in  the  mines  report  by  nearly  200,000 
ounces,  while  in  Montana  (he  excess  in  the  mint  report  is  over  500,000 
ounce;s. 
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MINES  BEPOBT   ON  COPPER,  LEAD,  AND   ZINC. 

In  the  West  gold  and  silver  are  so  intimately  connected  with  copper, 
lead,  and  zinc  mat  it  was  found  necessary  to  include  these  metals  also 
in  the  requests  for  reports  of  production.  Here,  again,  however,  the 
smelters  report  on  copper  production  published  elsewhere  in  this  vol- 
ume by  Mr.  L.  C.  Graton  contains  the  figures  of  actual  production  of 
metal  and  is  considered  as  final.  The  general  principles  discussed 
above  as  applying  for  gold  and  silver  apply  also  to  tne  relation  of 
smelters  report  to  mines  report  for  the  baser  metals. 

Fairly  exact  results  are  obtainable  in  the  case  of  copper,  for  most  of 
this  metal  is  produced  by  large  companies  which  own  their  smelting 
plants  and  which  thus  report  actual  output  of  metal.  Michigan  is  not 
represented  in  the  following  mines  report,  but  taking  the  same  figure 
for  that  State  as  appears  in  the  special  copper  report,  the  total  of  the 
copper  in  the  mines  report  is  916,971,387  pounds,  whereas  the  smelters 
report,  as  shown  by  jMr.  Graton,  adds  up  to  917,805,682.  This  is 
an  excellent  agreement.  The  mines  report  gives,  in  poimds:  Ari- 
zona, 266,831,864;  CaUfomia,  28,726,448;  Idaho,  9,558,913;  Mon- 
tana, 290,700,975;  New  Mexico,  7,028,670,  and  Utah)  56,593,576. 
The  smelters  report  gives  the  corresponding  figures  as  follows:  Ari- 
zona, 262,566,103;  CaUfomia,  28,153,202;  Idaho,  8,578,046;  Montana, 
294,701,252;  New  Mexico,  7,099,842,  and  Utah,  50,329,119.  The 
CTeatest  discrepancy  thus  appears  in  the  last  State.  To  some  extent 
Qie  delay  in  smelting  during  the  winter  of  1905-6  was  responsible  for 
the  discrepancies  noted  above.  In  Idaho  the  difference  was  assuredly 
traceable  to  this  cause.  In  Colorado,  where  the  copper  is  derived  from 
custom  works,  the  mine  returns,  as  noted  in  1905,  were  lower  than  the 
smelter  returns,  on  account  of  small  percentages  of  copper  for  which 
no  pay  was  obtained  by  the  mines;  but  in  1906  tne  production 
reported  by  the  miners  remained  almost  stationary,  while  that 
reported  by  the  custom  smelters  decreased  from  over  9,000,000 
pounds  to  about  7,500,000  pounds. 

In  regard  to  lead  the  relation  of  mines  report  and  smelters  report 
is  less  satisfactory.  Practically  all  lead  ores  are  treated  in  custom 
smelters,  which,  as  is  well  known,  are  chiefly  in  the  hands  of  one  com- 
pany. According  to  Mr.  BoutwelPs  smelters  report  on  the  lead  pro- 
duction, the  Western  States  yielded  464,076,000  pounds  in  1906,  while 
the  mines  for  the  same  States,  as  recorded  in  the  following  pages, 
rejyorted  502,697,405  pounds.  This  is  a  very  large  difference,  and  to  a 
considerable  extent  it  remains  unexplained.  It  is  true  that  here,  too, 
the  mines  report  is  several  months  ahead  of  the  smelters  report  for 
the  same  year,  and  that  in  the  fall  of  1906  conditions  of  transportation 
and  fuel  supply  were  particularly  bad.  But  on  the  other  hand  there 
was  no  unusual  mine  production  m  any  camp  during  the  latter  part 
of  1906.  There  is  a  large  difference  in  New  Mexico  (mines  report, 
2,987,369  pounds;  smelters  report,  1,280,000  pounds),  which  is  only 
partly  exprained  by  the  fact  that  some  lead-zinc  ores  from  the  Magda- 
lena  distnct  are  used  for  pigments.  In  Colorado  the  difference  is  not 
so  great  (mines  report,  104,102,269  pounds;  smelters  report,  100,- 
994,000  pounds).  In  Idaho  and  Utah,  the  largest  lead  producers  in 
the  West,  however,  the  discrepancies  are  most  remarkable.  Idaho 
mines  report  gives  255,014,446  pounds,  while  only  234,234,000  pounds 
is  allotted  to  that  State  by  the  smelter  returns.     Utah  mines  report 
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chIIh  for  V2r}/M2yH'M)  pounds,  while  the  smelters  say  that  112,520,000 
|)o\m<lH  rcpn^wMit  the  output.  The  bulk  of  the  production  in  these 
two  S<ii<.<;h  Ih  Hold  in  the  lorm  of  concentrates  by  a  number  of  large 
mining  coni|)ani(»H.  The  figiires  given  represent  the  assay  values  of 
WxoHo  con(MMiiraU»M.  Assuming  a  5  per  cent  loss  in  smelting,  which 
Noonm  V(MT  lihoral,  in  view  of  counteracting  influences  mentioned, 
\iiul(»r  i^n\{{  and  silvor,  but  in  part  applicable  to  lead,  there  still  remains 
an  oxcrss  of  ahnost  9,000,000  pounds  of  mine  returns  above  smelter 
nHunis  in  Idaho,  and  of  almost  6,000,000  pounds  in  Utah. 

Th(»  7A\\c  n^iirns  are  still  more  unsatisfactory.  The  principal  zino- 
mininjj:  Stales  of  the  West  are  as  follows,  in  their  order  of  production: 
(\)lorHdo,  N(*w  Mexico,  Montana,  Utah^  Nevada,  and  Idaho.  The 
ort\s  nw  so  (»omj>lox,  and  they  vaiy  so  wndely  in  character  and  tenor, 
\\u\\  the  Missouri  Valley  measurement  by  tons  of  ore  is  of  doubtful 
value.  Tlu^  loss  of  metal  in  concentration  and  smelting  is  very 
h«M\vv.  It  is  aimed  in  the  mines  report  to  obtain  the  tonnage  and 
as.sav  value  of  the  product  (cnide  ore  and  concentrates)  shipped  to 
tht*  /.ine  works,  ami  25  |H>r  cinxi  of  the  quantity  of  metal  contamed  is 
thtM\  subtracted  for  smelter  loss.  The  matter  is  still  further  compli- 
cated l\v  the  jrnMit  eonsum|>tii>n  of  zinc  ores  for  the  manufacturing  of 
y.ine  wliitt*  and  leail-zino  pi*xnient.  The  figures  given  in  the  rejyorts 
for  t  he  ditTeivnt  States,  then^fore,  do  not  mean  metallic  zinc  or  spelter. 
Thov  simply  n^pnvsent  75  iM>r  cent  of  the  assay  value  of  the  ores 
shiivjxMl.  It  is  probable  that  si^me  lM>tier  method  may  be  devised, 
and  \\  is  esjMHMally  planned  for  the  1907  report  to  ol)tain  a  better 
ohook  ot\  the  quantity  of  on^  oonsimied  by  tne  paint  manufactories. 
At  pnvMMU  the  shipjxT  of  /.ino  ores  often  does  not  know  whether  his 
pnnluet  w  ill  Iv  us^hI  for  the  manufacture  of  spelter  or  of  pigment. 

In  I  he  sn^eltei-s  rt^port  publislunl  elsewhere  in  this  volume,  J^Ir. 
Uouiwt^ll  has  suootvdtHl  in  ap|H>rtioning  for  lOOG  the  metal  according 
to  so\n\M^  of  vMv  on  the  basis  of  nnurns  made  by  the  zinc  works.  From 
his  tables  it  ap|M\'U*s  that  the  Western  States  yielded  almost  one-fifth 
of  the  total  s|vlter,  or,  in  exact  t\s::ureii,  7S.5vH),000  pounds,  and  that 
the  pruu  ipal  part  of  the  pr^nluolion  was  derived  frx>m  the  Central  and 
Kavt<M'n  States,  The  nunes  nnv^rt  for  the  Western  States,  on  the 
other  lu»uuL  indioattnl  a  total  ot  r2,2,52'2,2'J:2  pounds,  or  nearlv  one- 
i]\\\\\  uuMx^  than  the  smelters  nnxm,  \  laR^''  part  of  this  diflference 
>xav  uiuKMibtf^lh  due  to  on^  useo  for  picmems.  Colorado  has  by  far 
the  >:ivatevt  piwhu  tion,  and  the  bulk  of  it  is  derived  from  Leadville 
n^^nev  The  mines  ivjv^rt  5ri>es  Stv9tv>.;>0S  pounds  v^three-fourths  of 
avvj^N  \,sluo  of  piwhtrt  sV^umxhI',  wben>As  the  apportioned  spelter 
ourj^r.j  ot  the  v.neltoi>i  is  only  t>4.9rJ,iW  pounds  The  New  Mexico 
nv^nes  ^VJS^^  lT.:^*^.\iVN.%  )VMir«os,  while  the  smelter  statement  is 
\  .1  h\i\\^  is^mdv  V  Ner\  larc^^  ^nati  of  :he  output  of  the  Magdalena 
divui,  t  ;n  \ow  Me\i*v,  whioV.  is  :1"je  ':>r>.vi;\al  anc  camp  in  that  Teni- 
tovN  .  ^v  V.oxxoNer.  k^^oxx;^  to  \^  ;;scxi  ^^r  Tl^e  r.ianufacture  of  pigments. 

^^^■.'iv  ^;;^o;N  oi*  '/;nr  o:v  "I'rvv.Vi  1  *^A<iv;ilo  miiwss,  for  instance,  are 
kTJOxxr,  io  ;^\^^^>oov,t^.'ato  liio  jNr.vV,2<:>  ;r.  IVnvw  or  CanVon  before 
NV,;"oiv,n>:  lo  1^0  .-.'^  nxovKn.  i^*,i^i  ^\^ns^^^^^*^)e  )o?5s is^  v>f  cours^,  involved 
r.''.  ilisi  .VjV*.*s  I  Nv.-;  Iv.  j^o  ^vjvNn  ^^r  I^VT  there  will  probably  be  an 
r,v,;yvwr.>o';M  vhoxx  a  ;r.  tV  '/\\\  sSA;i>it^'^  in  tiie  reports  from  both 

I'^v  v.^N  .v.vv  o:  :So  >Aov5    »\,v;Nt  ;r.  r*re  casi^^  conudn  gold  and 
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riclier  than  the  ore  and  are  sold  to  lead  smelters.  Several  hundred 
thousand  ounces  of  silver,  with  some  gold,  are  annually  recovered 
from  this  soiu-ce.  These  metals  are  not  always  paid  for  by  the  buyers, 
and  part  of  the  silver  and  ^old  from  this  source  is  apt  to  escape  the 
collection  of  statistics  from  the  mines. 


UNITS  OF  MEASUBEMENT. 

Gold  and  silver  are  measured  by  the  fine  ounce.  In  the  computing 
tables  prepared  by  the  Bureau  of  the  Mint  and  the  Geological  Survey, 
gold  is  counted  as  $20.671834625323  per  fine  ounce.  The  average 
commercial  price  of  sUver  in  New  York  was  67  cents  per  fine  ounce. 
The  metal  fluctuated  between  63  and  72  cents,  the  latter  figure  being 
nearly  reached  in  November,  1906. 

As  to  the  base  metals,  the  average  price  of  electrolytic  copper  in 
1906  is  taken  as  19.3  cents  per  pound,  that  of  lead  at  5.7  cents  per 
pound,  and  that  of  zinc  at  6.1  cents  per  pound. 

The  values  given  are  thus  New  York  prices  and  do  not  represent 
the  amounts  obtained  by  the  sellers  of  the  ore. 

The  standard  imit  for  ore  production  is  the  short  ton  of  2,000 
pounds. 

PBODXJCnON  OF  GOLD  AND  SILVEB  BEPOBTED  FBOM  THE  MINES. 

The  following  table  gives  the  quantity  and  the  value  of  gold  and 
silver  reported  by  the  producing  mines  m  1906  to  the  officers  of  the 
United  otates  Geological  Survey.  The  last  column  in  the  table  gives 
the  increase  or  decrease  in  value  as  compared  with  the  mines  report  of 
the  preceding  year  as  recorded  in  Mineral  Resources  for  1905. 

Production  of  gold  and  silver  in  the  United  States  in  1906^  as  reported  from  the  mines  to 
the  United  States  Geological  Survey  j  by  States  and  Territories y  in  fine  ounces. 


StAte  and  Territory. 


Gold. 


Quantity.         Value 


SUver. 


Quantity.  |     Value. 


Increase  (+)  or  de- 
crease (— ). 


Gold. 


Alabama 

AJaakE 

Arizona 

California 

Colorado 

Georgia 

Idaho 

Maryland 

Michigan 

Miasoori 

Montana 

Nevada 

New  Mexico 

North  Carolina. 

Oregon 

South  Carolina. 
South  Dakota . . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

Wyominig 


1,205.51 

1,066,029.91 

143,416.55 

906,182.36 

1,122,814.17 

1,502.05 

65,587.73 


124,921 

22,036.794 

2,964,683 

18,732,452 

23,210,629 

31,050 

1,149,100 


216,188.56 

506,520.31 

14,174.80 

3,973.16 

66, 123.  79 

3,819.63 

330,956.06 

234.06 

077.00 

252,439.42 


717.50 

10,722.22 

315.46 


124 

166,068 

3,026,438 

1.220,641 

12,216,830 

599 

9,018,815 


4,469,014 

10, 470, 704 

293,01<» 

82,131 

1,366,900 

78,959 

6,841,469 

4,838 

1,592 

5,218,386 


Total -4,703,000.25 


222,222 

0  31,268 

11,980,705 

6,770,612 

491,127 

30,760 

79,346 

92 

150.875 

55,931 

301,772 

11,550,634 

1.323 

250 

45,878 

136 


$83 

111,266 

2,027,714 

817,830 

8,185,276 

/402 

6,042,606 


148,889 

20,950 

8,027,072 

4,530.310 

329,055 

20,615 

53,162 

62 

101,086 

37, 474 

202,187 

7,738,925 

886 

168 

30,738 

91 


--  116,609 
+  6,406,794 
+     165, 460 

-  166,093 
-1,813,344 

-  65,860 
+      73, 482 

-  14,821 


-  325,060 
+  6,200,885 

-  24, 491 

-  43,554 

-  38,335 
--       16, 152 

-  148,023 
476 

1,344 
77,466 


+ 
+ 
+ 


+        9,850 

-  183.430 

-  20,224 


57,362,455  i  38,432,846       +9,059,761 


Silver. 


-  1120 
+  31,101 
+  453,864 
+  167,821 
+  1,239,695 

-  226 
800,434 

56 

3,930 

20,950 

35,367 

621,133 

106,063 

8,396 

-  1,582 

-  5 

-  9,295 

-  20,221 

-  31,867 
+  1.072,897 


+ 


+ 
+ 

+ 
+ 
+ 


+ 
+ 


886 

61 

44,989 

2,117 


+  4,444,233 


oFrom  smelters'  report. 


Compared  with  the  mines  report  for  1905,  this  table  indicates  an 
increase  of  $9,059,761  in  gold  and  of  1,089,959  fine  ounces  of  silver. 
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Alaska, — ^Alaska  expanded  its  gold  production  in  1906  to  $22,036,- 
794,  an  increase  of  $6,406,794  over  1905.  The  placers  in  the  Yukon 
Basin  (principally  near  Fairbanks)  yielded  3,850,000  ounces  more 
than  in  1905,  and  those  of  the  Seward  Peninsula  increased  2,700,000 
ounces.  The  quartz  mines  of  southeastern  Alaska  produced  about 
the  same  amount  of  gold  as  usual,  namely,  $3,500,000.  The  copper 
mines  of  Ketchikan  added  a  relatively  small  amount.  An  increase 
corresponding  to  that  of  1906  is  not  to  be  looked  for  dining  1907, 
but  rather  a  decrease,  owing  to  labor  troubles  at  Fairbanks,  Nome, 
and  Juneau. 

The  silver  output  is  nominal  and  remains  about  constant,  most  of 
it  being  derived  from  the  small  percentage  of  this  metal  which  is 
contained  in  placer  gold. 

Arizona, — ^The  gold  production  of  Arizona  amounted  to  $2,964,683, 
an  increase  of  $165,469.  Somewhat  less  than  one-half  of  this  came 
from  Yavapai  County,  which  includes  the  Prescott  mining  region. 
Mohave,  Cochise,  and  Yuma  coimties  come  next,  none  of  the  remain- 
ing coimties  reaching  the  $100,000  mark.  In  Mohave  and  Ymna 
counties  the  larger  part  of  the  gold  was  derived  from  siUceous  ores, 
while  in  Cochise  five-sixths  of  the  gold  was  derived  from  copper 
and  also  lead  ores.  In  Yavapai  County  somewhat  more  than  one- 
fourth  was  derived  from  sihceous  ores^  the  remainder  from  copper 
ore.  For  the  State  as  a  whole  approximately  the  same  amounts  of 
gold  are  derived  from  sihceous  ores  and  from  copper  ores.     The 

Elacer  production  approximates  $40,000,  partly  from  dry  washings. 
>n  the  whole  the  mining  industry  experienced  a  successful  year. 
The  mining  of  sihceous  ores  yielded  less  than  in  1905,  but  there 
was  an  increase  from  copper  ores  and  also  from  lead  ores.  Unless 
siliceous  ores  greatly  increase  there  is  reason  to  anticipate  a  small 
decline  of  the  gold  production  in  1907. 

Silver  was  produced  in  Arizona  to  the  amount  of  3,026,438  fine 
ounces,  an  increase  of  420,726  ounces.  Cochise  County  leads,  closely 
followed  by  Yavapai,  both  with  approximately  700,000  ounces. 
Next  follows  Gila  with  110,098  ounces,  and  Graham  with  107^045 
ounces.  The  great  copper  mines  at  Clifton  and  Globe  are  chiefly 
responsible  for  the  large  silver  production  in  Graham  and  Gila  coun- 
ties. The  Cochise  County  silver  product  is  about  evenly  distributed 
between  the  copper  ores  of  Bisbee  and  the  lead  ores  of  Tombstone  and 
other  camps.  SiUceous  ores  contribute  also  a  large  amount  to  the 
silver  recovered  in  Yavapai  County.  As  the  silver  of  Arizona  is 
predominantly  derived  from  copper  ores,  it  is  likely  that  a  reduction 
of  the  copper  output  for  1907  will  adversely  affect  the  output  of 
silver. 

California, — ^There  is  httle  change  in  the  gold  output  of  California. 
The  production  in  1906  was  $18,732,452,  a  decrease  of  $166,093  from 
1905.  For  the  first  time  in  many  years  a  placer  mining  county 
leads,  Butte  having  produced  over  $3,000,000;  Nevada  County 
comes  next  with  about  $2,600,000,  closely  followed  by  Amador; 
Calaveras,  Tuolumne,  and  Yuba  also  exceed  the  $1,000,000  mark. 
The  rearrangement  is  due  to  a  decrease  in  the  production  of  siUceous 
ores  and  to  a  great  increase  in  placer  gold  from  dredging  opera- 
tions. Increases  are  shown  only  by  Butte.  Sacramento,  Shasta, 
and  Yuba.  California  produced  $7,375,925  ol  placer  gold,  of  which 
$5,098,359  is  due  to  dredging.     Yuba  for  the  first  time  appears  as  a 
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heavy  producer  of  dredging  gold.  The  contribution  from  the  cop- 
per ores  was  somewhat  over  $300,000.  Labor  troubles  in  some  of 
the  quartz-mining  counties  during  1907  are  likely  to  diminish  still 
further  the  production  of  the  deep  mines. 

The  silver  production  was  not  large,  1,220,641  ounces,  but  showed 
an  increase  of  144,467  ounces,  due  to  heavier  copper  production  in 
Shasta  Coimty. 

Colorado, — Colorado  produced  $23,210,629  in  gold,  a  decrease  of 
$1,813,344.  More  than  half  of  the  total  gold  is  derived  from  the 
telluriae  veins  of  Cripple  Creek  in  Teller  County.  San  Miguel  free- 
milling  ores  contribute  nearly  $2,500,000.  The  smelting  ores  of  Lead- 
ville  in  Lake  Coimty  yield  $1,500,000  and  the  partly  free-milling  ores 
of  Gilpin  County  over  $1,000,000.  San  Juan  County  and  Ouray 
County  both  approach  the  $1,000,000  mark  closely.  Important 
diminution  in  output  was  recorded  in  Teller  and  Ouray  counties,  but 
this  was  partly  offset  by  gains  in  San  Miguel  and  other  counties. 
Siliceous  and  dry  ores  amounted  to  67  per  cent  of  the  total  tonnage 
and  were  the  source  of  over  96  per  cent  of  the  gold  product.  The 
placer  output  was  comparatively  small.  The  outlook  for  1907  does 
not  indicate  the  probabiUty  of  great  increase,  if  any. 

Colorado  produced  12,216,830  ounces  of  silver,  an  increase  of 
717,523  ounces.  The  smelting  ores  of  Lake  County  lead  in  the  output 
witn  nearly  4,000,000  ounces,  while  in  their  order  Pitkin,  San  Miguel, 
Mineral,  Ouray,  San  Juan,  and  Clear  Creek  are  next  in  importance, 
the  first  three  exceeding  the  1,000,000-ounce  mark.  A  higner  price 
increased  the  value  of  the  product.  The  increase  was  chiefly  due  to  the 
veins  of  San  Juan,  San  Mi^el,  and  Mineral  counties.  Oil  the  other 
hand,  the  yield  of  tne  Leadville  and  Aspen  deposits  diminished.  About 
50  per  cent  of  the  silver  product  was  derived  from  siliceous  or  dry 
ores,  28  per  cent  from  lead  ores,  and  17  per  cent  from  zinc  or  zinc-lead 
ores.  No  great  change  is  expected  in  the  production  of  silver  for 
1907. 

Idaho. — ^The  mines  of  Idaho  yielded  gold  to  the  value  of  $1,149,100 
in  1906,  an  increase  of  $73,482,  the  principal  producing  counties, 
with  amounts  varying  from  $229,024  to  $86,607,  being  in  their  order 
Boise,  Owyhee.  Idaho,  Elmore,  Custer,  Lemhi,  and  Shoshone.  The 
placers  of  the  Boise  Basin  showed  a  considerable  increase,  as  did  the 
siliceous  ores  of  Custer.  The  De  Lamar  mines  in  Owyhee  County 
decreased  their  output  owing  to  technical  causes.  Somewhat  less 
than  two-thirds  of  tne  State  production  was  from  siliceous  ores  and 
one-third  from  placers.  Copper  and  lead  ores  added  only  about 
$100,000.  Tlie  total  value  of  the  placer  output  was  $355,937,  of 
whicn  only  about  $38,000  was  derived  from  dredging  operations. 

Of  silver,  9^018,815  ounces  were  produced,  an  increase  of  339,722 
ounces;  of  this  total,  7,415,995  ounces  came  from  the  lead  ores  of 
the  Coeur  d'Alene  district,  an  increase  of  over  500,000  ounces.  Only 
765,549  ounces  were  yielded  by  siliceous  ores  and  564,123  ounces  by 
copper  ores. 

moifUana. — ^The  gold  production  of  Montana  in  1906  was  valued  at 
$4,469,014,  a  decrease  of  $325,069  from  the  figures  of  1905.  Of  this 
output  $521,815  was  derived  from  placers,  chiefly  in  Madison  County. 
This  represented  an  increase  of  $124,914  over  the  production  for  1905, 
chiefly  due  to  extended  dredging  operations.  The  more  important 
counties  show  a  moderate  decrease  from  the  figures  of  1905  in  tne  gold 
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(Ii^rivcwl,  both  from  copper  ores  and  from  siliceous  ores.  A  reduced 
c<)i)nor  production  is  likely  to  be  felt  in  a  reduced  gold  production  for 
1007. 

TIh^  Hilver  production  was  11,980,705  oimces,  a  decrease  of  1,350,595 
ouncoH.  The  decrease  is  about  evenly  divided  between  the  copper 
oroH  of  Butte  and  the  siliceous  ores  of  other  counties.  Among  the  lat- 
iov  (iranito,  JofFc^rHon,  Ijcwis  and  Clark,  and  Cascade  are  the  principal 
prodiicorH. 

Nvmda.  -  Nevada  mines  yielded  $10,470,704  in  gold,  an  increase  of 
SA.20(),SSr)  over  1005.  Tlie  unexpectedly  heavy  output  of  the  Gold- 
(iold  n\inos  was  $7,026,154,  an  increase  of  over  $5,000,000  over  the 

i)ro(»(Mlinj^  year.  The  Tonopah  district  in  Nye  County  produced 
11  ,IH)-l,(i77  in  gold,  a  figure  not  materially  different  from  that  of  1905. 
I  iinroln  (\)Uiity  furnished  in  the  Searchlight  and  De  Lamar  (Ferguson) 
diHtrirt**  an  nlinost  (Mjual  (juantity  of  gold.  Elko  and  Storey  are  the 
only  nMunining  counties  whose  output  exceeded  $1,000,000.  Elko,  in 
t  ho  northeast orn  portion  of  the  State,  maintains  a  considerable  output 
of  sili(MH>us  ore  from  several  districts  near  or  north  of  Tuscarora.  The 
(\unstook  output  was  diminished  to  about  $300,000.  Theproduct  is 
almost,  wholly  from  silicootis  ores  of  liigh  average  grade.  Tne  placers 
ooi\t  rihutod  only  about  $50,000.  An  increase  in  Nevada  gold  for  1907 
HiMMUs  probable. 

Tl\t^  silver  output  was  (>J70,611  ounces,  an  increase  of  288,530 
ouiUMv^,  which  wos  ])n*tty  evenly  distributed  over  all  of  the  counties, 
iH>rivs|H>nding  to  the  giMieral  mining  activity,  only  the  Comstock  mines 
in  Ston\v  (\>unty  and  AVhite  Pine  Coimty  showed  a  decline.  The 
Kairview  district  changtHl  the  insignificant  output  of  Churchill  County 
unoluding  IVu^las"^  to  nearly  2iX).lXXl  ounces.  The  Tononah  district 
was  still  the  pnnoi|>al  pn>duoor  with  5.697 ,92S  oimces.  Of  the  total 
out  put  6»A00»(HH)  o\nuvs  wen^  derived  from  siliceous  ores.  The  remain- 
der oatuo  ohiotly  friuu  load  on>s. 

.\V»/*  MtxiciK  *rhe  gi>ld  pnxhiooii  by  the  New  Mexico  mines  was 
valuta!  at  $^9*^^,019,  a  dtvn^as*>  of  $24,491.  The  MogoUon  district  in 
SHH\n\>  l\MU\tv  and  the  l^m^  Altivs  district  in  Grant  Countv  are  the 
oiUn  tvjrions  of  in\|H>rtant  priHi\iotion.  Nearly  nine-tenths  of  the  gold 
was  doriv^Hl  fwMu  siUihhuis  \m\s,  the  remainder  being  placer  product, 
and  a  small  amo\uu  fr\>m  ivpivron^s. 

A  fair  inot^vasi^  is  noftnl  in  the  silver  piVHluot,  which  was  now  491,127 
o\m\vs»  twaiuiN  dividinl  Ivtwivn  S^x\>rTv^  and  Gnmt  counties.  This 
staton\ont  harvllx  r^'^pr^v^MUs  the  n>al  siate  of  the  mining industiTi  since 
thoiN^  ^>  a  lani:^^  and  inor^sssin*:  tonna^"*  of  yino  oivs  which  are  voy  poor 
in  Mh \M*  \\r  in  w  hioh  the  sih or  is  ih^i  nxvvoiwl, 

W^oi^^x)'^/.  rho  \nines  of  Miohfc!5itn  yioKietl  222;222  fine  ounces  of 
Mhor  in  ^^HVv  a  Kv^  of  :>0.TS9  ouWvs\\M:nxiiivsl  with  tlie  output  of 
t^HV\  This  siKx^r,  to  whioh  S  i>v.v*:>anies 'contributed,  was  chiefly 
doh\x\?  fVvNm  oWtrv>l\tio  rx^^.nir^  of  Wn^ir.  srrji^ies  of  Lake  copper; 
jNAVt  of  it  \V^n>5\  howx^xor.  frvv«r,  ;\vk.ru> ^  or  Ti>ciallic  hunps  saTed  in 
tK<^  Nt^n^v^  iNAttx"^r^v<  ri>*^  A:v,yc^^,A^^i^:  orv^  oop.irihufed  about  three- 
fvnuiKs  of  ibo  ms5^,505\N^^.  :  V  rx^:r,;fe::>.>or  A>:v,;r4i:  fiv>m  the  conglomer- 
*lx^  XsTxvt.  11><"^  5l^vr^^^^  >;i^i;^^  o*  s:Nvr  ir.  :he  <vn«i  is  extmndy  small^ 
v^^>l>  m;^\ji  aJvw  ^>  <\<S  ov/,\v  xvr  :or,  v^f  x^Tv  A  iVtaikd  article  on 
I W  \  v^W  S!^^^v",'^^^  NVi^ivr  xv.  >.>os  *\Nr  ".  *  W  :?<  vvr.i^iTjed  in  tine  report  on 
>vtv4N>^  ;>5\s^>^^l  XNV,  Vx  \ .  0  \^rA:ov,  ;v,  :>,^  x\VUT:>e. 
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Missouri. — ^Although  most  of  the  lead  of  Missouri  is  ^'soft  *'  and  con- 
tains very  little  silver,  a  certain  quantity  of  this  metal  is  obtained  from 
the  ores  of  southeastern  Missouri.  The  lead  from  this  source  is  said  to 
have  a  tenor  of  from  1  ounce  to  1}  ounces  of  silver  per  ton.  A  total 
quantity  of  31,268  ounces  is  reported. 

Oregon. — ^Little  change  is  noted  in  Oregon.  The  total  gold  from 
mines  in  1906  was  $1,366,900,  a  decrease  of  $38,333.  Northeastern 
Oregon  (Baker,  Grant,  Union,  Malheur,  and  Wallowa  counties) 
yielded  about  $769,000,  a  decrease  of  over  $100,000  as  there  was  in 
1905  from  1904.  Tne  remainder,  or  about  $600,000,  was  derived  from 
southwestern  Oregon  (Jackson,  Douglas,  Josephine,  Lane,  Coos,  and 
Ciury  coimties),  which  indicates  a  gain  of  about  $80,000  over  1905. 
The  total  placer  yield  was  $361,560,  of  which  northeastern  Oregon 
produced  only  $72,000. 

The  output  of  silver  is  insignificant,  and  in  1906  amoimted  to  79,346 
ounces,  derived  from  Baker  Coimty  and  to  some  extent  also  from 
Josephine  and  Lane  counties.  The  production  is  slightly  lower  than 
in  1905. 

South  Dakota. — ^The  mines  of  the  Black  Hills  yielded  $6,841,469  in 
gold,  which  represents  a  decrease  of  $148,023,  or  somewhat  less  than 
one-naif  of  the  decrease  shown  in  1905.  As  is  well  known,  practically 
the  whole  product  is  derived  from  amalgamation,  cyaniding,  or  smelt- 
ing of  the  gold-bearing  siliceous  ores  of  the  northern  part  oi  the  Black 
HiUs,  the  great  Homestake  mine  contributing  about  two-thirds  of  the 
production.  A  considerable  decline  may  be  expected  in  the  produc- 
tion for  1907  due  to  a  fire  in  the  Homestake  mine  and  to  general  labor 
troubles. 

The  silver  production  was  small,  150,875  ounces  being  produced  in 
1906,  chiefly  from  cyaniding  ores,  a  decrease  of  31,874  ounces. 

Southern  Appalachian  States. — These  States,  including  Alabama, 
Georgia,  North  Carolina,  South  Carolina,  Tennessee,  and  Virginia, 
yielded  $295,535  in  gold,  a  decrease  of  $158,841  from  the  output  of 
1905.  Maryland  was  not  a  producer.  The  first  4  States  showed  a 
notable  lessening  of  the  output;  increases  were  reported  only  from 
Tennessee  and  'V^ginia.     North  Carolina  still  showed  the  largest  out- 

gut,  $82,131,  and  was  closely  followed  by  South  Carolina,  with  $78,959. 
reorgia  showed  the  greatest  decrease,  $65,860,  its  production  amoimt- 
ing  to  only  $31,050.  As  usual,  siliceous  ores  yielded  the  greatest 
amoimt,  principally  from  the  Hillabee  mine  in  Alabama,  the  Haile 
mine  in  South  Carolina,  and  the  lola  mine  in  North  Carolina.  The 
placer  gold  aggregated  $30,000  in  round  figures. 

Of  silver  87,765  ounces  were  produced,  a  decrease  of  29,744  ounces 
from  1905,  the  greatest  loss  being  apparent  in  Tennessee  copper  ores. 
The  only  States  having  an  important  output  of  silver  were  North 
Carolina,  with  30,769  ounces,  and  Tennessee,  with  55,931  ounces. 
Almost  the  whole  output  of  silver  is  derived  from  copper  ores. 

Texas. — Texas  mines  produced  only  a  nominal  amoimt  of  gold, 
valued  at  $1,592  and  derived  chiefly  from  the  refining  of  the  silver. 
On  the  other  hand,  a  considerable  quantity  of  silver  was  produced, 
amoimting  in  1906  to  301,772  ounces,  a  decrease  of  85,634  ounces 
from  1905.  The  metal  is  chiefly  derived  from  a  siliceous  oxidized  ore 
of  a  deposit  in  Ptesidio  County 
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Utah, — ^Utah  mines  reported  $5,218;386  in  gold,  an  increase  of 
$77,466  over  1905.  As  m  1905,  the  Bingham  and  Tintic  districts, 
nearly  corresponding  to  Juab  and  Salt  LaKe  counties,^  were  the  most 
prominent  producers  of  gold  from  smelting  ores.  Bingham  yielded 
$1 ,032,786  and  Tintic  $1 ,925,066  in  gold.  Tooele  County  was  another 
large  producer,  closely  approaching  an  output  of  $1,000,000  in  gold 
from  the  Camp  Floyd  district  of  cyaniding  ores.  Beaver  and  Piute 
coimties  yielded  nearly  $400,000  in  gold  fi-om  smelting  and  milling 
ores.  The  principal  increase  was  derived  from  the  Bin^am  district. 
The  bulk  of  the  gold  was  obtained  from  copper  or  copper-lead  ores  in 
Juab  and  Salt  Lake  coimties.  Only  a  small  quantity  oi  placer  gold 
was  obtained.  The  production  for  1907  will  probably  aoout  equal 
that  of  1906. 

C>f  silver  11,550,634  ounces  were  report^,  an  increase  of  514,163 
ounces.  Only  Colorado  and  Montana  produced  more  silver  than 
I'tah,  but  each  of  the  3  States  yielded  close  to  12,000,000  ounces. 
The  bulk  of  the  silver  was  derived  from  the  copper-lead  ores  of  Tintic, 
the  oopjH^r  on^s  of  Bingham,  and  the  lead  ores  of  Park  City.  The  gain 
for  1VHH>  was  due  to  greatly  increased  output  from  Tintic. 

Vtnnont. — For  the  first  time  in  several  years  Vermont  appears  on 
the  list  of  gi>ld  and  silver  producing  States,  with  a  silver  output  for 
19lH>  of  1 ,323  oiuioes.  derived  from  copper  ores. 

IVtKN^A I »<;/<>«.-  The  mines  of  this  Mate  reported  only  $221,648  in 
gi^Kl,  a  dev^n^aso  of  $183,430  as  compared  witn  1905.  'fne  production 
was  dividtnl  U^twtvn  Republic  district  in  Ferry  County,  the  Pierre 
l-ako  district  in  Stevens  County,  and  the  Mount  Baker  district  in 
AVhiiniiin  County.  SiliotHMis  on^  predominated.  The  placer  output 
was  H Unit  $20,iXXK 

.Vs  to  silver,  the  prmluction  was  insignificant,  amounting  only  to 
4o,S7v^  ounces. 

U\\»fitftj;,  Thori^  w as  praoiically  no  gold  derived  from  copper  ores 
and  only  a  small  ouantity  friMu  silic*\>us  ores  and  placers.  The  gold 
for  I  ^.HVf  w  as  vahKHl  at  $t>,5- 1 .     The  silver  output  was  only  136  ounces. 

KX^lCBSR  OF  ICINSS.  ORJS   PRODUCTIOK,  AND  AVX&AOB  VAI.X7B8. 

The  tolKnxin^  table  indicat^'s  ihe  number  of  oroducing  mines  in 
V.KV,  divivUnl  intv^  plawr  mines  and  det^p  mines.  In  the  fomier  mines 
\aAU>s.  J^M\erall^  iu  p^ld,  ar\^  extraoteil  frvm  gravels  or  sands:  the 
^^d^vp  uum>s"  work  vU^|H>siis  in  sk>livi  rvx*k  which  have  not  been  oisin- 
te3:rat<\l  ami  s\^rt^Hl  b>  ervvsiou.  The  total  number  of  mines  is  of 
\v«r^^  muoh  lar^T  th^^u  U\o  t\^ur\Ns  pveu.  Kvausemany  properties  for 
variv^us  r^^s\nxs  aiv  ullc  v^r  an^  Ivitx^  doveIv»ped  without  hmying  yet 
a:cain«\t  a  ixrvnluoiix^  sia^^ 

h  is  ivrhajvi  a  httle  vlilUoult.  t^siwially  in  the  case  of  plaoerSy  to 
vWtiu^  what  vN>nstuuu>s  a  mine  lu  :5v^:uo  plan.vs  a  fairiy  lueo  aggre- 
^:e  outou^  is  v^btauusl.  usii^llx  thrvn;^h  trader?  and* storekeepers, 
Tr\^:v^  transunxt  vW  micnvaMout  work  ot  wauvlerin^  miners  which  can 
iis^t  be  cr\\lu*\l  to  5J^'^(vai'aio  i>t\HvrtuN:s 
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Number  of  producing  mines  in  1906 y  by  States. 
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State  or  Territory. 

Number  of  mines. 

1 

State  or  Territory. 

Number  of  mines. 

Placer. 

Deep. 

Total. 

Placer. 

Deep. 

Total. 

AlftlmTTiaa 

2 

25 
152 
383 
626 

6 
111 

2 

1,125 

171 

1,017 

664 

14 

287 

Or^on 

205 
2 
6 
1 

74 
4 

29 

2 

3 

126 

1 

279 

6  1,100 

19 

634 

38 

8 

176 

South  Carolina 

6 

Arifona.  X 

South  Dakota... 

35 

rjUifnniiiL.  . 

Teniieflnee 

3 

Colorado 

Texas 

3 

GeoiiKla 

Utah 

7 

133 

Idaho 

Vermont 

1 

Maryland 

Virginia^ 

Michigan 

8 

306 

143 

52 

15 

8 

370 

155 

71 

24 

Washinfirton 

14 
4 

38 
6 

52 

Montana 

62 

12 

19 

9 

Wyoming 

10 

VAVA/liL 

Total 

New  Mexico 

2,316 

2,114 

4,430 

North  Carolina 

a  Indades  Viiginia. 


6  Estimated  in  part. 


e  See  Alabama. 


The  table  shows  the  number  of  gold  and  silver  producing  mines  in 
the  United  States.  In  the  States  of  the  Cordilleran  mountain  system 
practically  every  mine  producing  lead,  copper,  or  zinc  also  yielas  the 
precious  metals.  There  are  a  few  exceptions  to  this  rule — for  instance, 
a  lead  mine  in  Washington,  a  lead-zinc  mine  in  Nevada,  and  a  few 
small  copper  mines  in  New  Mexico — ^but  these  exceptions  are  included 
in  the  taole  for  the  sake  of  completeness,  so  that  it  actually  records  the 
number  of  producers  of  gold,  silver,  copper,  lead,  and  zinc  in  these 
Cordilleran  States.  It  fuso  records  the  gold  and  silver  producing 
mines  in  Michigan  and  in  the  Eastern  Stat^,  but  does  not  include  the 

Properties  in  tnis  territory  which  produce  only  copper,  lead,  or  zinc, 
t  has  not  been  possible  to  trace  the  small  silver  production  of  Missouri 
to  individual  mmes. 

Compared  with  the  corresponding  table  for  1905  the  placer  mines 
show  httle  change,  the  number  for  1905  being  2,287,  against  2,316  in 
1906.  In  both  years  Alaska  shows  the  greatest  number,  followed  by 
California,  Oregon,  Idaho,  and  Montana.  In  no  other  State  is  placer 
mining  of  great  importance.  The  number  of  placers  in  Califorma  and 
Montana  decreasea  somewhat,  while  southwestern  Oregon  and  Idaho 
added  manv  properties  to  the  list  of  producers. 

Thenumber  of  deep  mines  was  1,929  in  1905,and2,114  were  recorded 
in  1906.  California  lost  nearly  100  producing  aeep  mines,  but  a 
fairly  uniformly  distributed  increase  in  numbers  appears  in  all  of  the 
other  important  States.  In  spite  of  extremely  active  prospecting 
Nevada  added  only  29  new  prodncers  to  its  record  of  1905. 

In  total  number  of  mines  Alaska  has  now  assumed  the  lead,  with 
1,125  mines,  but  is  closelv  followed  by  California,  with  1,017  mines. 
ODlorado  is  third  in  rank,  having  664  mines. 

The  best  guide  to  the  development  of  deep  mining  is,  however,  found 
in  the  tonnage  record,  which  is  given  in  the  following  table,  now  for  the 
first  time  subdivided  into  the  most  important  classes  of  ores  and  their 
average  value  in  gold  and  silver. 
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Ore  producdon  in  short  tons  and  average  extraction  value  of  gold  and  silver  per  ton  in 

1906,  by  StaUs, 


State  or  Territory. 

Dry  or  siliceous 
ores. 

Copper  ores. 

Lead  ores. 

Zinc  ores. 

Quantity. 

V'^alue. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Alabama  « 

9,565 

1,404,456 

272,611 

2,235,915 

1,782,609 

1,880 

97,615 

480,843 

463,672 

27,724 

8,074 

136,332 

49,327 

1,780,674 

$4.17 

Alaska 

2.40 
6.33 
5.05 

15.43 
6.00 

12.29 
7.08 

31.64 

16.60 
7.70 
7.67 
1.60 
3.90 

105,729 

3,089,856 

318,210 

31,431 

270 

128,517 

4,963,756 

5.184 

126,330 

12,294 

1,942 

10.94 

.79 

2.59 

12.82 

10.32 

3.34 

1.58 

5.84 

2.41 

2.12 

4.75 

i 

Arizona 

221,376 

1,681 

309,574 

$3.49 
7.03 

a75 

California 

Colorado 

31,924 

$1.60 

Georgia. 

Idaho 

1,542,650 
20,734 
18,940 
19,001 

3.34 
24.15 
13.19 

2.44 

Montana 

Nevada 

New  Mexico 

34,636 

.05 

North  Cfl.mlinA. _  _ 

OrefiTon 

South  Carolina 

, 

South  Dakota 



1 

Tennessee 

538,141 

ft. 08 

Texas 

.  24,567 
439,268 

a29 
3.13 

Utah 

1,143,021 
7,399 

3.38 
.12 

135,930 

15.20              i,736 

4.61 

Vermont 

Virginia 

i 1 

Washincrton 

15,029 
458 

14.55 
10.40 

11,168 
(50 

1.25 

936 

.41 

> 

Wyoming 

' 

Totals  and  average. 

9,230,616 

7.87 

10, 483,308 

1.55      2,270,822 

5.08 

68,296 

1.18 

State  or  Territory. 


Copper-lead  and  cop- 
X)er-lead-zinc  ores. 


Quantity.      Value 


Alabama  a. 

Alaska 

Arizona... 
Caliiomia.. 
Colorado.. 


Lead-zinc  ores. 


Quantity . 


Value. 


Oeorgia 

Idaho 

Montana 

Nevada 

New  Mexico 

North  Carolina. 
Oi 


1,246 
1,922' 


$7.96 


16.38 


49 
32,638 


52.20 
8.43 


»r^on. 
outhC 


South  Carolina. 
South  Dakota. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington... 
Wyoming 


Totals  and  average. 


c  572, 325  C9.G4 


250 
491,463 


18,842 


8,511 


$84  40 
3.21 


2.38 


03 


56,539 


2.13 


Total  and  average. 


Quantity. 


9,565 

1,510,185 

3,565,089 

2.556,056 

2,648,923 

2,150 

1,787,673 

5,497,971 

496.307 

207,601 

20.368 

138,274 

49,327 

1,780,674 

538,141 

24,567 

2,348.819 

7,999 

27,133 
518 


608,180 


9.53 


575,605 


3.07 


23,236,827 


Value. 


$4.17 
2.30 
LSB 
4.75 

n.81 
&54 
3.82 
2.06 

3a  12 
2.W 
4.33 
7.63 
1.60 
3.90 
^06 
8.29 
&51 
.12 

&56 
0.20 


4.65 


a  Includes  Virginia. 

ft  From  copper  electrolytically  refined. 

c  Includes  &4,468  copper-lead  zinc,  at  $7.27;  347,857  copper-lead,  at  $11.18. 

d  Included  under  Alabama. 

In  all  23,236,827  short  tons  were  mined  and  sent  to  reduction  estab- 
lishments. This  represents  an  increase  of  1,896,138  tons  over  the 
corresponding  figures  for  1905 — truly  a  remarkable  record. 

Among  the  important  States  a  decline  in  tonnage  was  confined  to 
California,  South  Dakota,  and  Oregon,  and  in  each  of  these  was  due 
to  the  mining  of  a  smaller  quantity  of  siliceous  ore.  A  strong  advance 
was  shown  by  Arizona  (900,000  tons),  Montana  (478,000  tons),  Utah 
(168,000  tons),  Tennessee  (139,000  tons),  Colorado  (144,000  tons), 
and  Idaho  (118,00  tons).  In  the  first  4  States  this  was  almost  wholly 
due  to  the  activity  in  copper  mining  continued  from  1906  and  stimu- 
Jated  by  high  prices  for  tnis  metal.    The  camps  showing  the  largest 
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additions  to  the  tonimge  of  1905  were  Bisbee  and  Globe  in  Arizona, 
Butte  in  Montana,  Bingham  in  Utah,  and  Ducktown  in  Tennessee. 
Idaho  recorded  an  increase  of  Coeur  d'Alene  lead  ores,  while  Colo- 
rado added  to  its  tonnage  from  the  siliceous  ores  of  the  Telluride  dis- 
tricts and  from  the  mixed  smelting  ores  of  Leadville  and  Creede. 
Ores  of  lower  ^ade  than  in  1905  were  mined  iq  Butte  and  Leadville, 
so  that  in  spite  of  heavily  increased  tonnage  the  total  quantities 
extracted  fell  oflF.  The  slump  in  the  price  of  copper  in  1907  will 
result  in  a  much  lower  tonnage  for  that  year  in  Butte  and  probably 
also  in  Arizona,  while  the  Bingham  and  Tintic  districts,  as  well  as 
the  Colorado  camps,  will  be  affected  to  a  less  extent. 

The  average  extracted  value  of  the  ores  in  gold  and  silver  is  lower 
in  1906  than  in  1905  by  17  cents  per  ton,  and  now  stands  at  $4.65. 
The  average  value  is  higher  in  Arizona  by  37  cents,  in  Idaho  by  24 
cents,  and  in  Utah  by  10  cents.  The  unusually  rich  gold  ores  of 
Groldfield  increased  the  average  value  of  Nevada  ores  oy  $9.  On 
the  other  hand,  Colorado  ores  decreased  92  cents,  Oregon  ores  40 
cents,  California  ores  31  cents,  and  Montana  ores  39  cents  in  average 
value  per  ton.  In  spite  of  the  notable  rise  in  values  the  ore  produc- 
tion of  Nevada  for  1906  is  only  greater  by  about  64,000  tons  than  it 
was  in  1905.  In  tonnage  the  important  States,  including  Alaska, 
now  rank  as  follows:  Montana,  Arizona,  Colorado,  California,  Utah, 
Idaho,  South  Dakota,  Alaska.  In  1905  California  occupied  the  sec- 
ond place. 

The  division  of  the  tonnage  shows  that  the  copper  ores  and  the 
siUceous  ores  are  most  important  with,  respectively,  about  10,500,000 
and  9,200,000  tons.  Gold  and  silver  bearing  lead  ores  amounted 
to  only  about  2,300,000  tons,  while  the  remaining  divisions,  zinc 
ores,  lead-zinc  ores,  and  lead-copper  ores,  aggregated  only  about 
1^250,000  tons.  The  greatest  average  extracted  values  in  gold  and 
silver  are  shown  by  the  siliceous  ores,  $7.87  per  ton,  and  they  vary 
from  $31.64  per  ton  in  Nevada  to  $15.43  per  ton  in  Colorado,  $12.29 
per  ton  in  IdJEkho,  $6.33  per  ton  in  Arizona,  $5.05  per  ton  in  California, 
$2.40  per  ton  in  Alaska,  and  to  the  minimum  $1.60  per  ton  in  South 
Carolina. 

The  copper  ores  are  much  poorer  in  gold  and  silver,  the  average 
extraction  value  being  only  $1.55  per  ton.  They  range  from  $12.82 
in  Colorado  to  $3.38  in  Utah,  $1.58  in  Montana,  $0.79  in  Arizona, 
and  to  only  a  fraction  of  a  cent  in  Tennessee  and  in  the  Lake  Superior 
copper  mines. 

The  lead  ores  average  $5.08  per  ton,  much  of  the  value  being  in 
silver.  Utah  lead  ores  and  copper-lead  ores,  chiefly  from  Park  City. 
Bingham,  and  Tintic  districts,  contaiQ  from  $10  to  $15.20  in  gold  ana 
silver.  Those  from  Colorado  contain  $8.75,  while  the  Idaho  lead 
ores,  largely  from  the  Coeur  d'Alene  district,  average  only  $3.34,  of 
which  ail  but  a  small  fraction  is  in  silver. 

The  zinc  ores  of  Colorado  average  only  $1.60  per  ton,  but  it  is  to 
be  noted  that  in  some  of  the  ores  included  the  silver  is  not  extracted. 
The  same  applies  to  New  Mexico.  The  lead-zinc  ores  average 
higher — ^$3.07  per  ton.  In  many  cases  they  are  concentrates,  and 
the  richer  lead  ores  are  separated  from  the  poorer  zinc  blendes. 

Tables  showing  the  extent  of  concentration  will  be  found  in  many 
of  the  State  reports,  but  it  is  not  yet  possible  to  compute  a  general 
table  illustratii^  this  for  all  of  the  Western  States.. 
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On  the  whole  1906  was  a  very  prosperous  year  for  the  mining 
industry.  High  prices  for  the  metals  stimulated  prospecting  and 
development  work  to  an  unusual  degree.  Wages  showed  a  tendency 
to  advance.  There  was  a  great  scarcity  of  labor,  and  during  the  last 
months  of  the  year  the  freight  congestion  on  the  railroads  became  so 
serious  as  to  interfere  with  tne  operation  of  many  smelting  works  and 
to  delay  shipments  of  ore. 

The  year  was  comparatively  free  from  labor  troubles,  which,  unf or- 
tunatehr,  can  not  be  said  of  1907.  In  Arizona  copper  mining  was 
especially  active  at  Bisbee  and  Globe.  Smelting  works  were  built  or 
enlarged.  In  California  the  advance  in  dredging  operation  was 
marked.  Colorado  suffered  perhaps  to  some  extent  from  the  great 
attention  given  to  Nevada  and  from  some  local  causes,  but  neverthe- 
less experienced  a  very  successful  year.  In  Montana  the  Butte  copper 
mines  prospered  and  recorded  an  extremely  heavy  production  of  low- 
grade  ore.  Crowds  of  prospectors  examined  the  ranges  of  Nevada, 
and  Goldfield  yielded  milUons  in  gold  from  the  wonderfully  rich  ore 
of  the  Mohawk  and  Florence  mmes.  Concentrating  and  cyanide 
mills  were  provided  for  Tonopah  and  projected  for  Goldfield.  Con- 
centrating mills  were  built  for  the  great  low-grade  copper  deposits  at 
Ely.  In  Utah  most  of  the  new  activity  centered  at  femgham,  where 
large  quantities  of  low-grade  copper  ore  were  mined  by  steam  shovels 
at  a  cost  said  to  approach  30  cents  per  ton.  Concentration  and  smelt- 
ing works  were  provided  for  these  ores. 

CLASSIFICATION  OF  ORES. 

The  gold  and  silver  product  is  divided  according  to  its  derivation 
from  placers,  from  dry  or  siliceous  ores,  copper  ores,  lead  ores,  zinc 
ores,  copper-lead  or  copper-lead-zinc  ores,  and  lead-zinc  ores. 

These  divisions  of  the  ores  from  the  deep  mines  are,  of  course,  to  a 
certain  degree  arbitrary,  and  in  many  cases  of  complex  ores  doubt 
exists  about  their  proper  classification. 

In  general,  ores  wmch  contain  2i  per  cent  or  more  of  copper  are 
considered  as  copper  ores,  while  those  with  over  4i  per  cent  of  lead 
are  called  lead  ores.  Special  divisions  of  mixed  ores,  such  as  copper- 
lead  and  lead-zinc  have  been  established.  The  bulk  of  the  zinc  ores 
contain  at  least  25  per  cent  of  that  metal.  The  classification  is  based 
on  the  quaUty  of  tfie  ore  as  mined. 

DISTRIBUTION  OF  THE  GOLD  PRODUCT  OF  1906. 

The  following  table  shows  the  source  of  gold  in  the  United  States 
in  1906,  by  kinds  of  ore  and  by  States: 
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Source  of  gold  in  1906  in  States  and  Territories^  as  reported  from  the  mines  to  the  Uhit9d 
States  Geological  Survey  y  by  kinds  of  ore  ana  by  States  ^  in  fine  ounces. 


state  or 
Territory. 

Placers. 

Dry  or  sili- 
ceous ores. 

Copper 
ores. 

Lead 
ores. 

Zinc 
ores. 

Copper- 
lead  and 

copper- 

lead-zinc 

ores. 

Lead- 
zinc  ores. 

Total. 

Alabama 

1,205.51 

162,005.12 

64,953.71 

533,858.37 

1,079,321.07 

545.17 

33,235.06 

123,725.62 

500,676.33 

12,485.97 

3,0ia70 
48,201.96 

3,806.57 

330,653.72 

1,205.51 

1,066,029.92 

143,416.55 

Alaska 

900,113.63 

1,959.29 

356,810.37 

2,595.88 

839.48 

17,099.62 

25,242.81 

2,55&05 

1,296.81 

575.96 
17, 49a  46 

13.06 

302.34 
52.06 

3,911.17 

62,298.80 

15,406.90 

9^189. 58 

117.40 

2,516.40 

55,053.90 

127.72 

364.98 

386.50 
431.36 

Arizona 

14,088.98 

4a  34 

19, 67a  77 

'*48.'38* 
594.58 

115. 77 

California . . . 

906, 182. 36 

1,122,814.17 

1,502.05 

55,587.73 

216,188.56 

506,520.30 

14,174.80 

3,973.16 
66, 123. 78 

3,8ia63 

330,956.06 
234.06 

Colorado 

Geoiid^ia 

355.41 

11,077.88 

Idaho 

Montana 

2,675.17 

8,269.57 

3,160.01 

27.04 

1           4.08 

1    3,896.66 

57.40 

Nevada 

.19 

New  Mexico . 

1 

North  Caro- 
Una 

Oregon 

South  Caro- 
lina. 

South     Da- 
kota   

TeflTl^MKtfW  .  .  . 

182.66 

• 

Texas 

77.66 
12,785.54 

i 

77.00 

Utah 

Vermont 

416.63 

62,866.25 

120,766.53 

50.00 

054,998.70 


555.77 

252, 43a  42 

Vii^nia 

717.50 

9,348.76 

248.45 

1 

717.50 

Washington . 
Wyoming . . . 

929.24 
67.01 

444.23 

1 

10, 722. 23 

1 

315. 46 

' 

Total.. 

1, 328, 36a  70 

1,970,874.84 

271,197.47   60,812.42 

.092.96 

59, 37a  62   11,601.24 

4,703,000.25 

*»  4,783. 07  copper-lead-zinc  +  50,215.63  copper-lead. 


General  statement, — The  totals  in  this  table  indicate  that  siliceous 
or  dry  ores,  which  in  general  may  be  considered  as  gold  ores  proper, 
furnished  about  63  per  cent  of  the  whole  production,  and  that  placers 
yielded  approximately  28  per  cent.  The  base-metal  ores  fiunished 
only  about  8.5  per  cent  of  the  total  output,  although  the  tonnage  of 
these  ores,  as  shown  in  a  previous  table,  was  exceedingly  heavy.  The 
copper  ores  yielded  most  of  the  gold  from  this  source,  or  nearly  6  per 
cent  of  the  total,  while  the  lead  and  lead-copper  ores  only  gave  2i  per 
cent  of  the  total.     The  gold  from  zinc  ore  was  insi^ificant  m  amoimt. 

Compared  with  1905  there  was  a  heavy  increase  in  placer  gold,  little 
change  in  the  siliceous  ores,  a  moderate  increase  in  gold  from  copper 
and  lead-copper  ores,  and  only  slight  changes  in  the  sum  of  the  gold 
from  lead  and  lead-zinc  ores. 

Placers, — Placer  gold  was  obtained  in  1906  to  the  value  of 
1,328,360.70  fine  oimces,  equivalent  to  $27,459,653,  while  in  1905  the 
quantity  was  only  934,709.26,  valued  at  $19,222,155.  The  increase  of 
1906  over  1905  was  $8,237,498,  and  that  of  1905  over  1904  was 
$6,557,949.  Alaska  was  of  course  most  conspicuous  in  this  great 
advance,  but  California  also  added  about  $1,500,000  to  its  yield  of 
placer  gold  in  1905.  Several  of  the  other  States,  though  of  less  impor- 
tance, showed  an  increase  in  1906,  notably  Montana,  Oregon,  Nevada, 
and  Idaho. 

Dredging  continues  as  the  som^ce  of  the  increase  in  California.     The 

K'elds  from  this  branch  of  mining  in  that  State  in  recent  years  have 
jen  as  follows:  1904,  $2,187,038;  1905,  $3,276,143;  1906,  $5,098,359, 
and  a  still  further  increase  is  not  imlikely.  The  total  yield  of  the 
dredges  in  all  States  was  about  $6,150,000,  divided  between  California, 
Montana,  Alaska^  Oregon,  Colorado,  and  Idaho.     Thirty-eight  dredge 
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companies  were  operating  in  the  United  States,  as  follows:  Calif omiai 
24;  Montana,  4;  Idaho,  3;  Alaska,  2;  Colorado,  3;  Oregon,  2.  In 
California  and  Montana,  however,  one  company  in  some  cases  oper- 
ated several  dredge  boats. 

Opinions  conflict  about  the  possibility  of  large  dredgii^  operations 
in  Alaska.  An  increased  yield  from  this  source  may  Be  expected 
from  other  States,  but  it  is  not  likely  that  any  of  them  will  approach 
CaHfomia  in  yield.  The  results  of  dredging  along  Snake  River  in 
Idaho  have  been  disappointing,  and  the  whole  vield  &om  placers  along 
this  stream  has  dimimshed  to  about  $23,000  from  $27,018  in  1905. 

Drift  mining  in  frozen  groimd  has  yielded  most  of  the  gold  from 
the  lower  Tanana  in  Alaska.  About  two-thirds  of  the  gold  from  the 
Seward  Peninsula  is  derived  from  this  method  of  mining.  In  CaU- 
fomia  drift  mining  at  great  depths  below  the  smface  remains  an 
important  branch,  but  the  yield  in  1906  was  only  about  $600,000,  a 
decrease  of  approximately  $200,000  from  1905. 

The  balance  of  placer  gold  is  won  by  the  hydraiiUc  method  or  by 
surface  sluicing  work,  which  is  practiced  in  all  of  the  placer  States. 
A  veiy  small  amount  of  placer  gold  is  derived  from  dry  washing  in 
New  Mexico  and  Arizona. 

Dry  and  siliceous  ores, — ^The  States  which  yielded  over  100,000 
oimces  from  this  source  rank  as  follows:  Colorado,  California,  Nevada, 
South  Dakota,  Alaska,  and  Montana.  The  division  necessarily 
includes  many  varieties  of  ore,  and  several  diflFerent  methods  of 
reduction  are  appUed  to  them.  The  gold  ores  of  California,  Oregon, 
and  Alaska  are  as  a  rule  free  milling,  though  concentration  and  cya- 
niding  of  taiUngs  are  very  often  combined  with  the  simple  amalgama- 
tion process.  The  ores  of  the  Homestake  mine  in  South  Dakota  fall 
into  the  same  general  class  as  do  the  Telluride  and  Ouray  siliceous 
ores  and  ores  from  many  scattering  occurrences  in  Idaho,  Colorado, 
and  Arizona. 

In  many  cases  in  Colorado,  in  Yavapai  Coimty,  Arizona,  and  in 
other  places,  the  siUceous  ore  contains  but  Uttle  free  gold  and  is  con- 
centrated without  amalgamation. 

The  pan-amalgamation  process  for  siUceous  gold-silver  ores  has  be- 
come almost  obsolete,  and  is  used  at  only  a  few  places  in  Montana^ 
Nevada,  and  Arizona.  The  rich  siliceous  ores  of  western  Nevada 
were  to  a  great  extent  sold  to  lead  or  copper  smelters,  although  the 
high  contents  in  alumina  are  objectionable  in  some  of  them.  The 
ricn  Goldfield  ores  were  widely  distributed  in  the  fall  of  1906  among 
the  smelters  from  California  to  Denver.  The  Tonopah  ores  were  also 
largely  shipped  to  smelters.  Freight  and  treatment  charges  on  this 
class  of  ores  ranged  from  $12.50  to  $42  per  ton,  the  latter  for  the 
richer  ores,  containing  $100  per  ton.  Beyond  a  tenor  of  $100  per  ton 
the  charges  increase  still  further. 

Large  mills  are  being  built  at  Tonopah  for  the  handling  of  these 
gold-sflver  ores  by  stamp  or  rolls,  followed  by  concentration  and 
cyaniding  of  tailings.  At  Goldfield  a  part  was  treated  in  local  mills 
hj  amalgamation,  concentration,  and  cyaniding.  The  partly  free- 
milling  ores  near  the  surface  are  now  changing  to  ores  requiring  con- 
centration and  cyanide  treatment. 

The  quartzose  gold  ores  formed  by  replacement  of  Umestone  are 
generally  cyanided  and  yield  a  total  of  several  himdred  thousand 
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ounces.  The  3  most  prominent  localities  are  the  Camp  Floyd  (Mercur) 
district  in  Utah,  the  Black  Hills  of  South  Dakota,  and  the  Moccasin 
Mountains  of  Fergus  Coimty,  Mont. 

The  dry  or  sihceous  ores  further  include  the  quartzose  ores  of 
Cripple  Creek.  Colorado,  in  which  the  prominent  characteristic  is  the 
occurrence  or  large  quantities  of  gold  tellurides.  These  ores  are 
partly  smelted,  partly  chlorinated,  and  partly  cyanided,  all  three 
processes  being  applicable. 

There  is,  finally,  a  lar^e  class  of  dry  ores  which  contain  pyrite  and 
other  sulphides,  and  which  are  best  treated  by  the  smelting  process, 
with  or  without  concentration.  Colorado  contributes  hj  far  the 
largest  quantity  of  these  ored,  among  which  those  of  Leadville  are  of 
paracular  importance. 

Copper  ores, — In  1906,  271,197  oimces  of  gold  were  obtained  from 
copper  ores^  against  255,568  oimces  in  1905.  This  moderate  gain 
contrasts  with  the  great  increase  in  tonnage  of  copper  ores  treated, 
but  is  of  course  due  to  their  ordinarily  low  tenor  in  gold  and  silver. 
The  important  States  rank  as  follows:  Utah,  Arizona,  Montana, 
California.  The  richest  ores  are  obtained  from  the  Bingham  and 
Tintic  districts  in  Utah,  giving  a  total  for  the  State  of  120,767 
ounces,  a  slight  decrease  from  the  figures  of  1905.  Arizona  copper 
ores  are  generally  poor  in  gold  and  silver,  but  the  richer  ores  from 
the  United  Verde  raised  the  gold  from  this  source  to  62,299  ounces, 
a  considerable  increase  over  1905.  The  copper  ores  of  Butte  yielded 
a  little  more  than  in  1905  in  spite  of  a  decreased  copper  production, 
the  total  for  Montana  being  55,054  ounces.  Renewed  activity  in 
Shasta  Coxmty  added  to  California's  share  of  gold  from  copper  ores, 
and  recently  developed  copper  mines  in  the  Coeur  d'Alene  district 
increased  laaho's  output. 

With  few  exceptions  the  copper  ores  are  of  the  sulphide  class,  con- 
taining either  chalcocite  or  cnalcopyrite.  A  large  majority  of  them 
are  concentrated  and  smelted,  the  gold  being  recovered  during  the 
electrolytic  refining  of  the  copper. 

Lead  ores. — From  lead  ores  proper  only  60,812  ounces  of  gold  were 
recovered.  This  was  less  by  about  6,000  ounces  than  in  1905,  and 
emphasizes  the  scantiness  of  the  supply  of  higher  grade  lead  ores. 
Heavy  losses  were  recorded  in  Colorado,  Montana,  and  Utah,  but 
were  partly  offset  by  smaller  gains  in  Arizona  and  Nevada.  In  gold 
from  lead  ores  the  States  rank  as  follows:  Colorado,  Arizona,  Utah, 
Montana,  Nevada,  Idaho.  The  gold  from  Idaho  lead  ores  has  been 
partly  overlooked  in  earlier  statistics.  It  is  present,  however,  to  the 
amount  of  from  25  to  50  cents  per  ton  in  the  heavy  shipments  of 
Coeur  d'AIene  concentrates,  and  most  of  it  is  imdoubtedly  recovered. 
The  larger  part  of  the  lead  ores  are  concentrated  before  smelting. 
The  oxiaizea  ores  form  only  a  very  small  percentage  of  the  total. 

Zinc  ores  and  mixed  ores, — Only  a  very  small  amount  of  gold  is 
recovered  from  zinc  ores.  Together  with  the  silver  it  remains  in  the 
cinders  after  the  distillation  of  the  zinc,  and  these  cinders,  if  of  suffi- 
ciently higrh  grade,  are  sold  to  the  lead  smelters.  The  lead-zinc  ores 
are  generally  concentrated  to  effect  the  separation  of  the  galena  and 
sphalerite.  A  total  of  11,691  oimces  of  gold  was  recovered  from 
tneee  ores,  which  were  derived  almost  wholly  from  Colorado.  The 
copper-lead  sulphide  ores  are  almost  wholly  confined  to  Utah  and 
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there  chiefly  to  the  Tintic  and  Park  City  districts;  the  output  increased 
to  59,371  oimces  from  38,771  ounces  in  1905. 
Practically  no  gold  is  derived  from  oxidized  lead  or  zinc  ores. 


DISTRIBUTION  OF  SILVER  PRODUCT  IN  1906. 

The  following  table  shows  the  source  of  silver  in  the  United  States 
in  1906,  by  kinds  of  ore  and  by  States: 

Source  of  silver  in  1906  in  States  and  Territories  j  as  reported  from  the  mines  to  the  United 
States  Geological  Survey,  by  hinds  of  ore  and  by  States,  in  fine  ounces. 


State  or  Terri- 
tory. 

Placers. 

Dry  or 

siliceous 

ores. 

Copper 
ores. 

Lead  ores. 

Zinc 
ores. 

Copper- 
lead  and 

copper- 
lead-zinc 
ores. 

Lead-£inc 
ores. 

Total. 

Alabama 

124 

23,529 

571,621 

376,345 

6,351,861 

28 

765,549 

124 

Alaska  

114,678 

274 

41,913 

1,596 

34 

3,665 

27,861 
1,724,601 
756,276 
317,336 
537 
564,123 
222,222 

■  •.•■••■•..  ,-.-,_,_j__. _._.__,..  --..-.-■-■- 

1              1 

166,068 

Arizona 

718,816    

16,107     30.0C0 

11,226 

3,026,438 

California 

1,220,641 

Colorado 

Georgia 

3,436,204 

58,007 

30,0.5     2,016,811 

12,216,830 
509 

Idaho 

7,616,612 

3,692           65.174 

9,018,815 

Mlchiflran 

' 

222,222 

Missouri 

a31,268 

31,268 

Montana 

3,638 

1,296 

195 

133 

3,354 

2 

73 

1,267,848 

6,452,182 

304,917 

623 

75,538 

90 

150,802 

9,981.089 

41,273 

118,548 

30,013 

454 

511,360 
275,469 

216,770 

11,960,705 

Nevada 

391 

6,770,611 

New  Mexico 

64,882 

2,585 

491,127 

North  Carolina. . 

30.769 

OreKon 

1 

79,346 

South  Carolina .. 

1 

92 

South  Dakota . . . 

1 

150,875 

Tennessee 

55,931 

1 

55.931 

Texas 

301,772 
111,614 

1 

1 

301,772 
11,650.634 

Utah 

57 

2,032.205 
1,323 

2,688,624  l  10,416 

0  6,545,390 

162,328 

Vermont 

1.323 

Virginia 

250 

37,979 

127 

1 

250 

Washington 

141 
9 

7,178 

579 

45,877 

Wyoming 

136 

................... 

Total 

171,058 

16,792,799 

15,880,870 

15,328,653     98,423 

6.815,678 

2,274,972 

57,362,453 

a  Smelters  report. 


b  2,290,437  copper-lead-zlnc  +  4,254,953  copper-lead. 


General  statement — The  total  silver  product  for  1906  was,  as  usual, 
about  evenly  divided  between  siliceous  ores,  copper  ores,  and  lead 
ores.  In  percentages  of  the  total  the  division  is  as  follows:  SiUceous 
ores,  29.3  per  cent;  copper  ores,  27.7  per  cent;  lead  ores,  26.7  per 
cent;  copper-lead  ores,  11.8  per  cent;  lead-zinc  ores,  4  per  cent;  zinc 
ores,  0.2  per  cent;  placers,  0.3  per  cent.  Compared  with  1905  there 
was  a  small  loss  from  siUceous  ores,  a  larger  loss  from  lead  ores,  a 
small  gain  from  copper  ores,  and  a  rather  heavy  increase  from  the 
mixed  ores.  The  States  rank  as  follows:  Colorado,  Montana,  Utah, 
Idaho,  Nevada,  Arizona,  and  California. 

Placers. — The  placers  yielded  171,058  oimces  as  a  by-product; 
corresponding  to  the  greater  yield  of  placer  gold,  the  gain  m  silver 
over  1905  was  large. 

Dry  and  siliceous  ores, — ^The  total  quantity  from  this  source  was 
16,792,799  ounces,  compared  with  17,187,889  ounces  in  1905.  The 
important  States  rank  as  follows:  Nevada,  Colorado,  Montana, 
Arizona,  California. 

Although  the  total  is  large,  the  proportion  of  silver  from  ores  in 
which  that  metal  predominates  is  small.  This  emphasizes  the  fact 
that  silver  is  practically  a  by-product  of  smelting  ores  and  gold- 
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silver  milling  ores^  and  explains  why  the  rise  in  value  during  the  last 
few  years  has  failed  to  mcrease  the  production  greatly.     Nevada 

f)roduced  neariy  6,500,000  oimces  of  silver  from  siliceous  ores,  chiefly 
rom  Tonopah,  but  even  these  contain  1  part  of  gold  to  3  parts  of 
silver,  by  value.  The  Colorado  production  closefy  approacnes  the 
figures  for  Nevada;  but  here  again  most  of  it  came  either  from  mixed 
ores,  either  pyritic  or  siliceous,  which  are  concentrated  and  smelted, 
and  which  also  contain  lead,  copper,  or  gold,  or  from  the  gold-silver 
ores,  partly  free  milling,  from  the  Gilpin  or  San  Juan  regions.  Mon- 
tana has  in  Granite  Coimty  a  district  of  piu'ely  silver  ores,  but  the 
yield  from  this  soiurce  fell  off  in  1906,  the  largest  quantity  of  silver 
m  Montana  being  derived  from  Butte  copper  ores;  the  output  of  the 
State  from  siliceous  ores  is  a  Uttle  over  1,250,000  oimces.  Arizona 
comes  next  with  almost  600,000  oimces,  but  in  no  other  State  does 
the  quantity  reach  half  a  million  oimces. 

The  silver  is  recovered  from  siUceous  ores  by  amalgation  or  cyanide 
processes;  from  smelting  ores  by  desilverization  of  lead  bullion  or  by 
electrolytic  refining  of  copper. 

Copper  ores. — From  copper  ores  15,880,870  fine  ounces  were  recov- 
ered; the  smallness  of  the  increase  over  1905,  in  spite  of  heavily 
increased  tonnage,  is  explained  by  the  low  tenor  of  the  copper  ores 
in  silver.  The  States  rank  as  follows:  Montana,  Utah,  Arizona,  Cal- 
ifornia, Idaho,  and  Colorado.  Montana  yielded  nearly  10,000,000 
ounces,  the  largest  silver  production  in  any  State  from  any  one  kind  of 
ore.  This  represents  a  decrease  of  about  100,000  oimces  from  the 
output  of  1905  in  spite  of  heavily  increased  tonnage.  Arizona,  from 
a  very  heavy  tonnage,  produced  only  1,750,000  oimces.  Utah,  from 
a  very  much  smaller  tonnage,  reported  over  2,000,000  oimces.  None 
of  the  other  States  reached  the  1,000,000-ounce  mark.  The  extrac- 
tion of  gold  and  silver  per  ton  from  the  ores  of  the  principal  copper 
camps  runs  approximately  as  follows: 

Yidd  of  gold  and  silver  per  ton  of  copper  ore  from  the  principal  copper  campSy  in  1906  ^ 

in  fine  ounces. 


Clifton 0.002 

Globe .006 

Biflbee !        .017 

Batte 

Bingham 

Tintic. 


.01 
.08 
.46 


Silver. 


a08 
.25 
.7 

2.0 

.9 

11.4 


Copper  ores  shipped  from  the  Coeur  d'Alene  district  yielded  a  nota- 
ble addition  of  silver  to  the  production  of  Idaho,  which  for  this  class 
of  ore  was  nearly  600,000  ounces.  The  silver  from  CaUfomia  cop- 
per ores  was  nearlv  doubled  in  1906,  owing  to  greatly  increased 
activity  in  Shasta  Ciounty,  and  approached  800,000  ounces. 

About  85  per  cent  of  the  silver-bearing  copper  ores  of  the  West  are 
now  sulphides.  Oxidized  ores  are  still  contriouted  by  Arizona,  New 
Mexico,  Idahojjand  other  States. 

Lead  ores. — The  lead  ores  have  always  been  one  of  the  most  impor- 
tant sources  of  silver,  but  a  decided  decHning  tendency  in  the 
output  haa  been  noted   during  the  last  few  years.     The  total  is 
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now  only  about  15,000,000  ounces.  Idaho  is  far  in  the  lead,  with 
over  7,500,000  ounces,  chiefly  from  the  low-grade  lead  ores  of  the 
Coeur  d' Alene  district,  jvhich  only  average  about  half  a  cent  in  gold 
and  5  ounces  in  silver  per  ton.  These  inures  are  of  course  materi- 
ally raised  by  concentration  of  the  ore.  Colorado  follows  Idaho 
with  a  production  of  about  3,500,000  ounces,  a  notable  loss  com- 
pared with  1905  and  with  1904.  Aspen,  Leadville,  and  Clear  Creek 
continue  to  be  the  most  productive  districts.  Utah  ranks  third,  with 
about  2,700,000  ounces,  which  is  notably  less  than  the  output  of 
1905.  Park  Gty  district  still  further  reduced  its  output  of  silver 
from  lead  ores.  Arizona  ranks  fourth,  with  700,000  ounces,  to  which 
Tombstone  ores  contribute  largely.  Montana,  formeriy  an  impor- 
tant producer  of  lead  ores,  now  ranks  fifth,  with  an  output  of  only 
500,000  oimces. 

Oxidized  lead  ores  now  yield  very  little  silver.  Ores  of  this  char- 
acter are  about  exhausted.  Small  quantities  are  still  furnished  by 
Leadville,  Aspen,  and  other  placers  in  Colorado,  and  by  Arizona, 
New  Mexico,  and  Nevada. 

Copper-lead  ores, — Ores  of  this  character,  more  or  less  mixed  with 
sphalerite,  are  marketed  almost  exclusively  from  Utah,  with  a 
smaller  Quantity  from  Montana.  The  Tintic  and  Park  City  dis- 
tricts yieldad  nearly  the  whole  of  the  Utah  production,  most  of  it 
coming  from  the  rormer  district.  These  ores  are  rich  in  silver, 
and  6,500,000  oimces  represented  their  yield,  an  increase  of  about 
1,000,000  ounces  compared  with  1905. 

Zinc  ores  and  zincHead  ores. — The  zinc  ores  proper  contribute  a 
very  small  amount  of  silver.  Zinc-lead  ores  are  produced  chiefly 
in  Colorado,  and  in  1906  yielded  about  2,300,000  ounces.  They  are 
usually  concentrated  witn  zinc  and  lead  products.  The  division 
between  the  two  classes  is  more  or  less  arbitrary,  but  the  greater 
activity  in  zinc  mining  is  clearly  reflected  in  the  total  silver  yield 
from  these  ores,  which  was  about  2,370,000  ounces,  against  1,720,000 
ounces  in  1905. 


PRODUCTION  BY  STATF.S  AND  TT^RUITORIES. 

ALASKA /" 

By  Alfred  H.  Brooks. 

INTRODUCTION. 

An  increase  of  nearly  50  per  cent  in  the  value  of  the  gold  output 
of  1906  over  that  of  1905  is  the  most  concrete  evidence  of  the  advance 
of  gold  mining  in  Alaska.  That  copper  mining,  too,  has  under- 
gone a  rapid  expansion  is  manifest  by  an  increase  of  at  least  20  per 
cent  in  production  over  the  previous  years.  This  progress  has  con- 
sisted chiefly  in  the  development  of  the  older  districte  rather  than 
in  the  discoveries  of  new  mineral  fields,  and  can  therefore  be  inter- 
preted as  an  index  of  continuous  advance  rather  than  of  abnormal 
expansion.     Though  the  placer  mines  of  Nome  and  Fairbanks  were 

a  Much  of  the  work  of  compiling  this  report  was  done  by  C.  W.  Wright,  who  paid  spedai  attention 
to  the  lode  deposits;  bv  Sidney  Paige,  who  compiled  the  data  on  placers,  and  bv  A.  O.  Maddren,  who 
oompiled  the  placer  statistics.    Many  of  the  statements  are  taken  from  Bull.  U .  S.  GeoL  Survey  No.  314. 
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bv  far  the  greatest  producers  of  wealth  in  1906,  yet  they  have  prob- 
ably recoived  less  attention  from  investors  than  the  problems  of 
railway  construction  along  the  Pacific  slope  of  the  Temtory.  This 
is  another  indication  of  the  healthy  expansion  of  commercial  inter- 
ests and  argues  well  for  a  long  period  of  prosperity. 

The  first  systematic  attempt  to  gather  statistics  of  production  from 
Alaska  were  imdertaken  bv  the  united  States  Geological  Survey  in 
1905.  Estimates  furnished  by  residents  in  the  Territory,  checked  by 
the  personal  observations  of  the  geologists  working  in  various  fields, 
constituted  the  bulk  of  this  material.  In  1906  the  improvement  of  the 
mail  facilities  and  the  general  accessibility  of  the  country  was  deemed 
to  have  gone  far  enough  to  warrant  an  attempt  to  obtain  statistics 
through  schedules  sent  to  the  individual  producers.  This  experiment 
was,  however,  only  partially  successful.  Though  nearly  all  the  lode 
miners  throiighoiit  the  Territory  have  been  prompt  to  reply  and  to 
send  the  desired  information,  the  returns  received  from  placer  miners 
were  very  disappointing.  Most  of  the  small  operators  in  the  less 
important  districts  have,  indeed,  shown  their  willingness  to  cooperate 
in  this  statistical  work  by  furnishing  the  desired  iniormation;  but,  on 
the  other  hand,  the  majority  of  the  large  operators,  especially  in  the 
Nome  r^on,  have  either  ignored  the  request  for  information  entirely 
or  have  returned  the  schedule  without  furnishing  any  information  as 
to  production. ,  This  seems  particularly  unjust,  because  it  is  the  large 
operators  who  have  benefited  most  by  the  work  of  the  Geological  Sur- 
vey, and  it  seems  as  if  they  should  have  shown  their  good  will  by 
acceding  to  the  request  for  information.  The  fear  of  the  operator 
that  by  replying  to  the  questions  asked  on  the  circular  he  is  revealing 
information  which  miffht  be  used  to  his  disadvantage  is  wholly  grouncC 
less,  because  the  scheaules  are  used  only  to  make  up  totals  of  districts 
and  all  individual  productions  are  held  in  strict  confidence.  It  is  the 
earnest  hope  of  the  writer  that  in  the  future  mine  operators  may  fur- 
ther the  collection  of  reliable  statistics  and  show  their  confidence  in  the 
Geological  Survey  by  furnishing  the  desired  information. 

In  those  districts  where  the  statistics  obtained  by  schedule  were 
deficient,  general  estimates  based  on  all  available  data  have  been 
made.  The  figures  are  in  part  furnished  by  members  of  the  United 
States  Geological  Survey,  in  part  by  residents  of  the  Territory.  The 
limit  of  error  in  the  statistics  of  gold  production  is  believed  to  be 
within  2J  per  cent.  A  preliminary  statement  of  the  distribution  of 
the  ffold  output  has  already  been  published.* 

Alaska  not  being  divided  into  counties,  the  distribution  is  referred 
to  the  geographical  provinces  in  general  use,  such  as  southeastern 
Alaska,  Copper  River  Basin,  Cook  Inlet  region,  Yukon  and  Seward 
peninsulas.  The  production  of  the  individual  mining  districts  *  when 
available  has  been  given. 

In  the  general  tables  southeastern  Alaska  and  Prince  William 
Sound  are  combined  under  the  name  Pacific  coast  belt. 

oBuIL  U.  S.  OeoL  Survey  No.  314, 1907,  pp.  19-39. 

f>  The  term  "  mining  district "  has  no  legal  significance.  The  administrative  unit  of  Alaska  is  the 
recording  preoiiKSt,  but  ita  boundaries  are  often  subject  to  such  frequent  changes  that  it  has  little 
vahie  for  tlatisUoal  purposes. 
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PRODUCTION. 


The  figures  of  the  total  production  of  gold,  silver,  and  copper  in  the 
years  1905  and  1906  are  shown  in  the  following  table: 


Production  of  goldy  silver^  and  copper  in  Alaskay 

1905-1906. 

1905. 

1906. 

Increa8e(+)  or  decreaseC— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Qold fine  ounces. . 

Silver do 

Copiwr pounds. . 

756, 101 

132,724 

4,805,238 

$15,630,000 

80,165 

749,617 

1,066, 02a  91 

a  166,068 

6  5,871,811 

122,036,794 

111,266 

1,133,260 

+309,928.91 
4-       33,344 
+  1,066,673 

+$6,406,794 
+       31,101 
+      383,643 

a  Silver  is  valued  at  67  cents  per  fine  ounce. 


b  Copper  is  valued  at  19.3  cents  per  pound. 


The  gold  production  of  Alaska  in  1906  is  estimated  at  $22,036,794 
and  the  silver  at  $111,267;  the  number  of  ounces  of  gold  was  1,066,- 
029.91,  and  of  silver  166,071.  In  1905  the  output  of  gold  was 
valued  at  $15,630,000.  This  increase  of  $6,406,794  is  due  largely  to 
the  remarkable  growth  of  the  Fairbanks  district.  The  copper  output 
of  Alaska  for  1906  is  estimated  at  5,871,811  pounds,  valued  at 
$1,133,260,  an  increase  over  1905  of  1,066,573  pounds,  valued  at 
$383,643. 

Production  of  gold,  silver,  and  copper  in  Alaska  in  1906,  by  districts. 


Gold.                                  Silver. 

Copper. 

District. 

Quantity, 
fine  ounces. 

Value. 

Quantity, 
fine  ounces. 

Value. 

Quantity, 
pounds. 

Value. 

Pacific  coast  belt,  in- 
cluding southeastern 
Alaslca  and  Prince 
WiUiam  Sound 

Copper  River  and  Coolc 
Inlet 

167,125.66 

16,060.50 
520,031.25 
362,812.50 

S3, 454, 794 

332,000 

10,750,000 

7,600,000 

51,750 

1,605 
72,804 
39,909 

S34,673 

1,075 
48,778 
26,740 

5,871,811 

$1,133,260 

Yulcon  Basin 

Seward  Peninsula 

Total 

1,066,029.91 

22,036,794 

166,068 

111,266 

5,871,811 

1,133,260 

In  the  following  table  the  gold  production  of  1905  and  1906  is 
shown  by  districts: 

Valy£  of  gold  production  in  Alaska  in  1905  and  1906,  by  districts. 


District. 


1905. 


Pacific  coast  l)elt,  including  southeastern  Alaslca  and  Prince 

WilUam  Sound 

Copper  River  and  Cook  Inlet  R^ons 

Yiflcon  Basin 

Seward  Peninsula 

Total 


$3,430,000 

500,000 

6,900,000 

4,800,000 


15,630,000 


1906. 


$3,454,794 

332,000 

10,750,000 

7,500,000 


22,036,794 


Increase 
(+)  or  de- 
crease (— ). 


+  SM,7M 
-  168,000 
+3,880,000 
+2,700,000 


+6,406,794 


With  regard  to  the  source  of  the  metals  according  to  character  of 
deposits,  the  gold  placers  are  by  far  the  largest  producers,  more  than 
four-fifths  of  the  entire  output  being  credited  to  this  source.  The 
siliceous  ores  are  next  in  value  of  product  and  the  copper  lode  mineB 
last.    The  gold  value  of  the  auriferous  lode  mine  production  was 
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$3,435,000  in  1905  and  $3,348,943  in  1906,  a  decrease  of  $86,057. 
In  the  following  table  the  source  of  the  precious  metals  is  indicated : 

Source  ofgoldy  silver ^  and  copper  in  Alaska  in  1906 y  by  kinds  of  ore. 


Gold. 

Silver. 

Copper. 

Ores. 

Quantity, 
fine  ounces. 

Value. 

Quantity, 
fine  ounces. 

Value. 

Quantity, 
pounds. 

Value. 

SiUoeotu  ores 

162,005.12 

3,911.17 

900,113.62 

$3,348,943 

80,851 

18,607,000 

23,529 

27,861 

114,678 

$15,765 
18,666 
76,835 

Copper  ores 

5,871,811 

$1,133,260 

Placers 

Total 

1,066,029.91 

22,036,794 

166,068 

111,266 

5,871,811 

1,133,260 

Returns  from  statistics  show  that  11  gold  and  silver  mines  were  on 
a  productive  basis  in  1906.  It  has  been  impossible  to  collect  very 
accurate  information  as  to  the  number  of  placer  mines  in  operation 
in  1906.  It  is  believed  that,  counting  operators  who  wort  but  a 
single  claim,  between  1,000  and  1,200  different  mines  were  more  or 
less  productive. 

Fourteen  copper  mines  were  on  a  productive  basis  during  1906,  an 
increase  of  6  over  1905. 

The  tonnage  of  all  the  lode  mines  of  Alaska  in  1906  was  1,510,185 
short  tons,  an  increase  of  87.670  tons  over  1905.  Of  siUceous  ores 
1,404,456  tons  were  mined,  or  which  1,353,286  tons  must  be  credited 
to  the  Treadwell  group  of  mines  on  Douglas  Island,  New  Juneau, 
leaving  only  51,170  tons  as  the  product  of  the  other  ^old  quartz 
mines.  The  average  gold  and  silver  extraction  from  all  siliceous  ores 
was  $2.40  per  ton.  For  the  51,170  tons  of  the  siliceous  ores  other 
than  those  from  the  Treadwell  group,  it  was  $4.58  per  ton.  A  total 
of  105,729  tons  of  copper  ores  yielded  an  average  of  $0.94  per  ton  of 
gold  and  silver,  and  copper  to  the  amount  of  2.77  per  cent.  The 
copper  percentage  in  Prince  Wilham  Soimd  was  estimated  at  3.69. 
It  may  be  noted  from  the  tables  that  the  content  of  silver  in  siliceous 
ores  is  less  than  1  per  cent  of  the  value  of  the  ore. 


REVIEW  BY  DISTRICTS. 


PACIFIC  COAST  BELT. 


SOUTHEASTERN    ALASKA.^ 


The  most  notable  advance  in  lode  mining  during  1906  was  the 
development  of  the  copper  deposits  of  the  Ketchikan  district  and  of 
Prince  William  Soimd. 

The  remarkable  increase  in  the  production  of  copper  from  the 
mines  on  Prince  of  Wales  Island  has  brought  Alaska  well  to  the  front 
as  a  copper-producing  territory.  The  first  important  shipments 
were  mad!e  in  the  latter  part  of  1905  and  since  tnat  time  there  has 
been  a  steadily  increasing  production.  For  the  most  part  the  ores 
of  southeastern  Alaska  carry  but  a  small  percentage  of  copper  and 
less  than  a  dollar  in  gold,  and  therefore  reouire  exceptional  mining 
and  transportation  conditions,  to  insure  prontable  extraction. 

•  Hie  Aooocmt  of  mininf  development  here  presented  Is  laisely  taken  from  report  on  progress  of 
hiTiwtigatimiff  of  mioenu  resouioes  of  Alaska  in  1906,  by  Alfred  H.  Brooks  and  others,  Bull.  U.  S. 
QeoL  Survey  No.  814, 1907. 
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While  steady  progress  has  been  made  in  the  auriferous  mines  of 
the  Jimeau  district,  there  were  no  marked  developments.  No 
important  discoveries  have  been  reported  of  new  auriferous  lode 
districts.  Southeastern  Alaska  may  be  divided  into  five  districts 
or  precincts,  namely,  from  south  to  north,  Ketchikan,  Wrangell, 
Sitka,  Jimeau,  and  Skagway. 

Ketchikan  district. — Gold  plays  but  a  very  minor  r61e  in  the  min- 
ing interests  of  the  Ketchikan  district,  and  its  production  has  been 
largely  from  the  copper  ores,  which  carry  from  $0.50  to  $2  in  gold 
per  ton  of  ore.  In  this  section  there  are  apparently  no  defined  Imes 
or  zones  along  which  gold  has  been  extensively  distributed.  It  is 
found  scattered  here  and  there  at  nimierous  locaUties,  but  at  only 
a  few  of  these  have  developments  been  extensive.  Near  Hollis,  on 
Prince  of  Wales  Island,  a  number  of  claims  were  prospected  in  a 
small  way,  the  ore  bodies  consisting  of  auriferous  quartz  veins.  At 
the  Treasiu'e  group  on  Granite  Moimtain  a  little  development  work 
was  carried  on,  and  at  Dolomi  prospecting  was  advanced  on  the 
Valparaiso  and  other  veins.  On  Gravina  Island,  at  the  Goldstream 
mine,  exploratory  work  was  carried  on  and  small  shipments  of  ore 
were  maae.  The  Sea  Level  mine  on  Revillagigedo  Island  was  exam- 
ined late  in  1906  with  a  view  of  resuming  operations  in  1907.  On 
Cleveland  Peninsula  mining  and  prospecting  have  been  confined  to 
Helm  Baj  and  Smuggler  Cove,  on  tne  southwest  end.'  The  five- 
stamp  mill  on  the  Gold  Standard  group  was  operated  during  the 
latter  part  of  the  year  and  shipments  of  high  grade  ore  were  made. 
At  the  Old  Glory  group,  avljacent  to  the  Gold  Standard  group,  small 
developments  were  advanced. 

All  the  copper-producing  mines  of  Southeastern  Alaska  are  on 
Prince  of  Wales  Island,  in  the  Ketchikan  district.  The  chief  copper 
ore  is  chalcopyrite,  accompanied  by  pyrite,  magnetite,  and  pyrrno- 
tite.  At  the  Hadley  smelter  on  Kasaan  Peninsula  80,000  tons  of 
ore  were  reduced  in  1906  largely  from  the  Mamie  and  Stevenstown 
mines.  The  Mount  Andrew  mine,  which  for  several  years  has  been 
idle,  was  energetically  developed  during  the  year,  and  in  October 
the  first  ore  shipment  was  made.  A  3,600-foot  cable  tram  has  been 
installed  and  large  ore  bins  and  a  wharf  built  at  tide  water.  Pros- 
pecting between  the  White  Eagle  and  Mount  Andrews  properties 
and  at  other  points  on  Kasaan  Peninsula  has  revealed  new  ore 
bodies.  At  the  mammoth  group  an  aerial  tram  and  wharf  were 
being  built  preparatory  to  shipping  ore  in  1907.  Developments 
on  the  Copper  Queen  mine,  the  roor  Man's  group,  and  the  Sunny 
Day  group  were  suspended  during  the  year.  The  mines  at  Karta 
Bay  have  been  among  the  largest  copper  producers  on  the  island. 
The  Khayyam  mine,  on  Skowl  Arm,  made  a  large  shipment  of  ore 
early  in  1906,  but  has  since  been  idle.  At  head  of  the  North  Ann 
the  Cymru  Mining  Company  began  shipments  on  the  first  of  Octo- 
ber. The  NiblacK  mine  on  the  south  side  of  Niblack  Anchorage 
has  been  operated  steadily  throughout  the  year  and  has  yielded  a 
large  production  of  copper  ore.  The  ore  is  essentially  low-grad^ 
chaicopvrite,  with  small  values  in  gold  and  silver.  Along  the  east 
shore  of  Hetta  Inlet  mining  was  carried  on  at  the  Copperlf ountain 
mine,  the  Jumbo  mine,  the  Copper  City  mine,  and  the  Corbin  mine. 
At  the  Jumbo  No.  4  claim  a  short  aerial  and  surface  tram,  ooii- 
necting  with  an  aerial  tram  822   feet   long,  over  which  ore  will 
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be  transported  to  3,000-ton  bins  built  on  the  wharf  at  tide  water, 
was  completed  and  considerable  work  was  done  on  the  ore  bodies. 
Large  developments  are  also  being  imdertaken  at  the  Houghton 
claims^  a  mile  north  of  the  Jumbo  group.  At  the  Corbin  property, 
3  miles  north  of  Copper  Harbor  on  the  east  shore  of  Hetta  inlet, 
developments  consisted  in  the  erection  of  buildings,  a  compressor 
plant,  and  a  wharf.  At  Copper  City  mine,  8  miles  south  of  Copper 
Harbor,  operations  were  resumed  in  May  and  continued  through- 
out the  year,  the  principal  feature  in  the  mine  working  being  the 
development  of  the  vem  below  the  100-foot  level.  On  Gravina 
Island,  at  Seal  Bay,  and  on  DaU  Head  the  copper  deposits  were 
prospected  during  the  summer;  and  near  Vallenar  Bay  new  ore 
Dodies  were  located. 

The  following  table  shows  the  total  metal  production  of  the  ores 
derived  from  the  copper  mines  in  the  Ketcmkan  district  for  1905 
and  1906,  and  a  second  table  is  added  in  which  the  average  content 
per  ton  of  ore  is  given.  Outside  of  the  Ketchiken  district  there  are 
no  producing  copper  mines  in  Southeastern  Alaska: 

Total  production  of  copper  mines  in  the  Ketchikan  district  for  1905-6. 


Ton- 
nage. 

Copper. 

Gold. 

Silver. 

Total 
value. 

Short 

tOXlfl. 

Quantity, 
poonds. 

Value. 

Quantity, 

fine 

ounces. 

Value. 

Quantity, 

fine 

ounces. 

Value. 

ig05 

30,400 
85,139 

1,901,392 
4,350,671 

$295,616 
839,660 

1.178 
3,031 

134,370 
62,656 

13,000 
27,152 

$7,867 
18,192 

$337,853 

1906 

920,508 

Average  content  per  ton  of  ore. 


Ton- 
nage. 

Copper. 

Gold. 

Silver. 

Total 
value. 

Short 
tons. 

Quantity, 
pounds. 

Value. 

Quantity, 

fine 

otmces. 

Value. 

Quantity. 

fine 

ounces. 

Value. 

1906 

30,400 
86,139 

62.5 
5L1 

$9.75 
9.86 

a038 
.036 

$a78 
.74 

a43 
.32 

$a26 
.21 

$ia75 

1906 

ia8i 

WrangeU  district. — ^The  mineral  bodies  exposed  at  the  head  of 
Duncan  Canal  and  on  Woewodski  Island  at  the  entrance,  both  carry 
small  percentages  of  copper,  the  latter,  however,  containing,  prin- 
cipally, values  m  gold.  At  the  former  locality  little  advance  has 
been  made  on  the  group  of  claims  owned  bv  the  Portage  Mountain 
Mining  Company.  On  Woewodski  Island  the  Olympic  Mining 
Company  renewed  operations  late  in  the  summer  at  the  Smith  camp, 
and  further  investigations  will  be  made  of  the  quartz  veins  which 
were  extensively  developed  in  former  years. 

Explorations  on  the  silver-lead  properties  located  in  Glacier  and 
Groundhog  basins  on  the  mainlana  have  been  meager,  and  no  min- 
ing company  has  yet  imdertaken  their  development,  owing  to  the 
distance  from  tide  water. 

Siika  district. — ^Many  gold  and  silver  bearing  quartz  veins  and 
lodes,  usually  of  low  grade,  have  been  discovered  in  the  area  adjacent 
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to  Silver  Bay  on  Baranof  Island.  Only  meager  developments  have 
been  accomplished  in  recent  years.  At  Rodman  Bay,  on  the  north 
side  of  the  island,  mining  operations  were  closed  in  1904.  At  Port 
Conclusion  and  Port  Lucy  the  prospects  had  been  abandoned.  The 
only  area  on  Chichagof  Island  within  which  auriferous  veins  of 
importance  have  been  discovered  Ues  to  the  east  of  Cape  Edward. 
The  prospects  are  on  the  north  and  south  slopes  of  the  mountainous 
divide  between  lOae  Bav  and  Hirst  Cove.  The  gold  is  present, 
both  native  and  combinea  with  sulphides,  the  latter  composmg  but 
a  small  percentage  of  the  ore.  Exploration  has  been  carried  on  at 
the  Young  group  of  claims,  generally  known  as  the  De  GroflF  mine, 
and  a  small  gold  production  is  reported.  It  is  planned  to  erect  a 
5-stamp  mill  on  the  propertv  earlv  in  the  spring  of  1907.  Prospect- 
ing has  been  carried  on  at  tne  Golden  Horn  and  Golden  Gate  claims 
and  at  the  Bear  group  of  claims. 

Juneau  district — The  mines  which  were  operated  during  the  year 
in  the  Juneau  district  have,  with  hardly  an  exception,  given  sati^ao- 
tory  returns,  though  many  of  the  new  and  extensive  developments 
that  were  planned  railed  or  accompUshment.  Two  large  stamp  mills 
at  the  head  of  Gold  Creek  and  on  Nevada  Creek  were  Duilt,  and  the 
capacity  of  some  of  the  power  plants  and  mills  at  present  in  operation 
was  increased. 

On  Douglas  Island,  at  the  Alaska-Treadwell  mine,  the  shaft  has 
now  reached  a  depth  of  1,500  feet,  and  from  it  the  1,450-foot  level  is 
being  opened.  Other  developments  have  been  confined  to  the  1,050- 
foot  and  1,250-foot  levels.  There  is  apparently  Uttle  change  in  the 
character  and  value  of  the  ore  in  depth.  The  annual  report  for  the 
year  ending  May  31,  1906,  states  that  a  total  of  888,411  tons  of  ore 
was  milled  during  the  year,  yielding  $1,902,455,  or  $1.07  per  ton  in 
bulUon  and  $1.07  per  ton  in  concentrates.  The  mining  and  develop- 
ment expense  was  $0.84  per  ton  and  the  cost  of  milUng  $0.15  j)er  ton. 
For  the  shipment  and  treatment  of  concentrates  $0.12  per  ton  is  to  be 
added,  and  this,  with  minor  expenses,  makes  the  operating  cost  $1.19 
per  ton  of  ore  milled.  On  the  Seven  Hundred  Foot  fraction  opera- 
tions were  renewed  this  year,  and  considerable  ore  was  mined  from 
the  660-foot  level.  On  the  770-foot  and  880-foot  levels  developments 
were  advanced,  and  some  ore  was  mined.  The  lowest,  or  990-foot 
level,  was  opened,  and  the  sample  returns  were  reported  to  be  encour- 
aging. The  Mexican  mine  is  now  developing  its  880-foot,  990-foot, 
and  1,100-foot  levels.  The  ore  mined  has  been  mainly  from  the  650- 
foot  and  660-foot  levels  and,  to  some  extent,  from  the  770-foot  and 
880-foot  levels.  The  last  annual  report  gave  a  total  of  237,862  tons 
ore  milled  to  January.  1907,  yielding  $763,024,  or  an  average  of  $3.19 
per  ton.  At  the  Ready  Bullion  mine  the  inclined  shaft  has  been  sunk 
to  the  1,500-foot  level,  and  developments  furthered  on  the  1,350-foot 
and  1,200-foot  levels.  The  ore  nmied  was  principally  from  the  760- 
foot  and  1,200-foot  levels.  The  yearly  report  on  January  1,  1907, 
gave  a  total  tonnage  of  236,690  tons,  yieldmg  $473,043.  The  power 
plant  of  the  group  has  been  improved  by  increase  of  water  supply 
and  the  substitution  of  oil  for  coal  as  fuel,  all  of  which  will  reduce 
costs. 

The  Nevada  Creek  mine  of  the  Alaska  Treasure  Consolidated  Mines 
Company,  on  the  southwest  end  of  Douglas  Island,  has  undergone 


GOLD   AND   SILVER.  141 

energetic  development  during  the  past  year.  Besides  over  1,100  feet 
of  tunneling,  a  cable  tramway  1  mile  in  length  has  been  built.  A 
20-stamp  mill  has  been  erected  to  operate  at  the  end  of  1906.  On 
the  Red  Diamond  group,  at  the  head  of  Nevada  Creek,  operations 
were  discontinued.  On  the  Mammoth  group  assessment  work  only 
was  done.  The  proposed  mining  improvements  on  the  lode  system, 
which  is  strongly  developed  within  the  Gold  Creek  drainage  and 
extends  over  tne  Sheep  Creek  divide,  were  not  accompUshed,  and 
progress  in  actual  mimng  over  the  preceding  year  has  been  slight. 
Operations  at  the  Ebner  mine  were  continuous  during  the  year,  and 
results  similar  to  those  of  former  years  were  attained.  The  15-stamp 
mill  was  in  almost  continuous  operation.  The  30-stamp  mill  of  the 
AlasksnJuneau  milled  an  average  of  4,200  tons  per  month  from  May 
to  November.  At  the  Perseverance  mine  the  greater  portion  of  the 
work  done  was  in  the  erection  of  a  lOO-stamp  null  to  begin  operations 
early  in  1907.  On  the  Boston  group  of  claims  the  present  develop- 
ments consist  of  a  shaft  118  feet  deep  and  500  feet  or  drifting. 

The  placer  deposits  of  Silver  Bow  Basin  were  again  leased  by  the 
Silver  Bow  Hydraulic  Company,  and  operations  began  the  latter  part 
of  April  and  closed  the  latter  part  of  October.  During  September 
work  was  suspended  because  of  low  water. 

At  Salmon  Creek  a  2-stamp  mill  has  been  installed  for  test  purposes 
on  the  Wagner  group  of  claims.  On  Montana  Creek  no  development 
work  of  note  was  carried  out.  On  Windfall  Creek  the  Detroit- Alaska 
Mining  Company  washed  about  1,000  yards  of  gravel.  On  Peterson 
Creek  a  test  mill  has  been  installed.  At  the  Eagle  River  mine  a 
20-stamp  mill  has  yielded  a  considerable  output,  though  mining  was 
greatly  hindered  by  a  fault  in  the  ore  body.  In  Yankee  Basin  a  cross- 
cut tunnel  to  undercut  several  veins  was  being  driven,  and  in  October 
it  was  400  feet  long.  In  the  Berners  Bay  region  the  Jaulin  mine  oper- 
ated a  10-stamp  mill  during  the  months  from  May  to  October,  with  a 
large  resulting  output,  and  underground  developments  were  extended. 
At  the  other  mines  within  the  Berners  Bay  region  no  additional  devel- 
.opments  have  been  made.  Mining  progress  during  the  last  year  ha^ 
been  very  sUght  along  the  mainland  belt  to  the  south  of  Juneau. 
None  of  the  mines  or  prospects  have  been  extensively  worked  and  no 
noteworthy  production  has  been  reported.  At  Taku  Harbor  and 
limestone  Inlet  promising  prospects  are  being  investigated.  At 
Port  Snettisham  a  small  amount  of  work  was  done  on  the  Crystal 
mine.  Exploration  was  in  process  on  the  Holkham  Bay  group  of 
claims  on  the  south  side  of  Endicott  Arm.  The  Helvetia  Gold  Min- 
ing Company  carried  on  active  work  at  the  head  of  Windham  Bay. 
The  miniTig  interests  on  Admiralty  Island  have  changed  but  little, 
and  on  the  two  properties,  the  Portage  group,  at  Funter  Bay,  and  the 
Mammoth  group,  at  Young  Bay,  there  has  been  a  notable  lack  of 
development.  Two  miles  southeast  of  the  Portage  group  the  Mans- 
field Gold  Mining  Company  is  developing  copper  deposits. 

SJcagvxiy  mining  district. — There  are  no  gold  quartz  mines  in  the 
Skagway  district.  The  only  gold  producea  has  been  from  the  placer 
mines  on  Porcupine  and  Nugget  creeks  in  the  Chilkat  drainage  basin 
and  from  the  beach  diggings  at  Lituya  Bay.  These  placer  mines 
were  mostly  idle  in  1906  and  there  was  no  production  for  the  year. 
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COASTAL  REGION  FBOM  CB088  SOUND  TO  ALASKA  PENINSULA. 

The  beach  placers  at  various  places  along  the  seaboard  between 
lituya  Bay  and  Un^a  Island  yield  only  a  small  annual  production. 
Yaktag  beach,  which  is  about  60  miles  east  of  Controller  Bay,  is 
estimated  to  have  produced  about  $25,000  in  1906.  About  $10,000 
has  been  taken  from  the  beaches  of  Kodiak  and  the  other  islands 
lying  to  the  southwest. 

In  Prince  William  Sound  two  mines,  the  Gladhaugh  and  the  Bo- 
nanza, made  shipments  of  ore  to  the  Tacoma  smelter  throughout  the 
year,  and  several  other  properties  undergoing  development  also  made 
some  production.  In  the  Gladhaugh  mine  tne  shaft  has  reached  the 
600-foot  level.  Much  prospecting  was  done  on  Latouche  and  Knight 
islands  and  at  Boulder,  Landlocked,  and  Coulena  bays.  It  seems 
probable  that  in  1907  the  number  of  productive  mines  will  be  in- 
creased. 

COPPEB  RIVEB  BASm. 

In  the  Copper  River  region  the  most  active  placer  mining  opera- 
tions were  in  the  Nizina  basin,  tributary  to  the  Cnitna.  It  is  reported 
that  5  claims  were  operated  in  the  summer  of  1906,  employing  in  the 
aggregate  30  men.  In  the  Chistocna  district  no  rapid  progress  is 
repor&d,  but  considerable  mining  was  carried  on. 

The  two  copper  belts  on  the  north  and  south  sides  of  the  Wrangell 
Mountain  continue  to  be  a  field  of  much  prospecting.  Develop- 
ments have  been  confined  chiefly  to  the  more  accessible  southern 
belt,  which  it  is  expected  will  be  connected  by  railroad  with  tide  water 
in  the  next  two  years.  The  mineral  belt  nas  been  carefully  traced 
by  prospectors  and  probably  most  of  it  has  been  located.  Iliere  has 
been  systematic  development  on  a  number  of  the  larger  holdings, 
notably  on  the  Hubbard-ElUot  property  near  the  west  end  of  we 
range  and  on  the  Bonanza  near  the  east  end. 

In  the  upper  copper  belt  several  new  prospects  are  reported,  some 
of  them  so  near  the  international  boundary  that  until  the  line  is 
definitely  deUmited  it  will  not  be  known  on  which  side  they  lie. 

COOK  INLET  BEOION. 

Sunrise  district, — The  output  of  the  Cook  Inlet  placers  has  fallen 
off  since  1905.  The  greater  part  of  the  mining  was  confined  to  Resur- 
rection Creek  and  ite  tributaries.  Crow  Creek,  Sixmile  Creek,  East 
Fork,  Canyon  Creek,  and  Mills  Creek.  A  small  amount  of  work  was 
probably  done  on  a  number  of  other  streams,  but  the  (quantity  of  gold 

f)roduced  could  not  have  been  great.  Present  mining  is  conmied 
argely  to  the  working  of  high  benches,  and  the  utiUzation  of  water 
under  pressure  is  the  method  most  generally  emplojred.  Mining  on 
Willow  Creek,  a  tributary  of  the  Susitna  River,  was  in  progress  ^ur- 
ingl906. 

Yentna  district, — The  one  important  advancement  in  the  Cook 
Inlet  region  is  the  exploitation  of  the  placers  of  the  Yentna  district, 
located  approximately  75  miles  northwest  of  the  mouth  of  Susitna 
River.  They  occupy  the  headwaters  of  Kohiltna  River,  a  tributaiy 
of  the  Yentna,  25  miles  above  the  confluence  of  the  latter  with  the 
Susitna.  The  diggings,  excepting  those  of  Lake  Creek,  are  shallow. 
The  value  of  the  production  for  1906  of  Cook  Inlet  and  Copper  River 
is  estimated  to  have  been  $400,000. 
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Copper  is  reported  in  the  Talkeetna  Mountains  near  the  head  of 
Kashwitna  River,  also  in  the  high  mountains  between  Knik  and  Mara- 
nuska  River.  On  Lynx  Creek,  a  southern  tributary  of  East  Fork  of 
Sixmile  Creek,  the  Keadv  BuUion  Copper  Company  is  prospecting 
near  the  head  of  the  creek.  The  ore  is  chalcopyrite  with  pvnte  ana 
pyrrhotite.  A  crosscut  tunnel  350  feet  has  been  driven  ana  240  feet 
or  drifting  had  been  done  at  the  end  of  September.  An  adit  driven 
to  strike  9ie  ore  1,000  feet  in  depth  has  proceeded  800  feet. 

SEWABB  PEiriNSULA. 

The  Nome  district  continues  to  be  the  leading  mining  center  of 
Seward  Peninsula,  with  the  Council  district  second.  Of  9ie  produc- 
tion of  $7,500,000  for  the  entire  peninsula  probably  50  per  cent  must 
be  credited  to  the  third-beach  placer  near  Nome. 

Nome  region, — During  the  summer  of  1906  much  attention  was 
given  to  the  area  of  the  Nome  tundra.  On  the  first  or  present  beach 
many  of  the  old  properties  were  worked  and  some  very  good  new 
ground  was  discovered  in  the  vicinity  of  Otter  Creek.  The  third 
beach  is  the  principal  producer  of  the  region.  With  these  operations 
and  those  of  Glacier  Creek,  Anvil  Creek,  and  Grass  Gulch,  most  of  the 
important  work  was  connected,  though  minor  operations  were  car- 
ried on  at  scattered  localities,  especially  on  Buster  Creek. 

The  construction  of  the  Seward  and  Pioneer  ditches,  begun  in  1905, 
was  carried  forward  in  1906,  so  that  both  now  deliver  water  on  the 
tundra  north  of  Nome. 

A  wood  stave  pipe  line  to  bring  water  to  the  Nome  River  basin  is 
under  construction  by  the  Wild  Goose  Company.  As  yet  no  gold- 
bearing  veins  of  proved  value  are  known  in  tne  Nome  region. 

Ir(m  Greek  region. — Mining  on  Iron  Creek  and  its  trioutaries  has 
been  retarded  by  the  inaccessibility  of  the  region,  but  railroads  and 
wagon  roads  are  now  being  built.  A  liberal  estimate  of  the  output 
of  tne  creek  and  its  tributaries  would  not  exceed  $50,000.  About  13 
miles  of  ditch  have  been  constructed. 

Kcmgarok  district, — ^This  district  was  probably  visited  by  prospect- 
ors as  early  as  the  summer  of  1899.  A  rush  from  Nome  took  place 
in  March,  1900,  and  another  in  July  of  the  same  year.  The  mining 
interests  in  the  Kougarok  district  may  be  said  to  have  lain  dormant 
for  a  number  of  years,  though  some  gold  was  produced  each  year, 
chiefly  on  Dall  Creek.  With  the  successful  construction  of  ditches  at 
Nome  came  a  renewed  interest  in  this  outlying  placer  field.  Ditch 
building  began  in  1903.  In  1905  and  1906  ditch  construction  went 
on  with  great  activity,  and  at  the  end  of  the  summer  upward  of  a 
hundred  miles  of  ditch  were  planned,  about  half  being  completed. 
Up  to  1906  the  Kougarok  district  could  only  be  reached  by  an  over- 
land journey.  In  1906  the  Seward  Peninsula  Railway  was  extended 
northward  to  the  head  of  Nome  River  and  then  down  the  Kruzga- 
mepa  to  Lanes  landing.  Surveys  have  been  made  looking  to  a  fur- 
ther extension  of  this  line  up  the  Kougarok  Valley.  The  total  gold 
output,  including  that  of  1905,  is  estimated  at  $585,000.  The  pro- 
duction in  1906  was  very  small  owing  to  the  lack  of  water. 

Solomon  region. — In  the  Solomon  River  region  few  new  develop- 
ments were  in  progress.  The  most  active  worK  was  conducted  at  the 
dredge  near  Rock  Creek  and  at  the  Big  Hurrah  quartz  mine.  The 
dredge  is  reported  to  have  handled  much  groimd  at  low  cost,  and 
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with  satisfactory  returns.  The  Big  Hurrah  mine  contmues  opera- 
tions, and  still  remains  the  only  productive  lode  mine  in  the  entire 
district.  Placer  mining  continued  on  Solomon  River  and  its  tribu- 
taries, and  estimates  place  the  production  during  the  winter  of  1905-6 
at  $75,000.     The  summer  proouction  is  not  known. 

Council  region, — ^The  more  important  producing  streams  in  the 
Niukluk  basin  are  Fox  River,  Melsing,  Ophir,  Goldbottom,  and  Elk- 
horn  creeks,  and  Casadepaga  River.  The  mining  is  almost  entirely 
confined  to  the  summer  months.  Ophir  Creek  still  continues  to  be 
the  producer  of  first  importance. 

Several  veins  of  promising  character  have  been  developed  as  a 
result  of  active  prospecting  for  lode  deposits.  During  the  sunmier  of 
1906  renewed  attempts  were  made  to  reopen  the  silver-bearing  galena 
lode  on  Omalik  Ch'eeK,  a  branch  of  Fish  River. 

YUKON  BAsnr. 

Fairbanks  district — ^There  was  great  scarcity  of  water  up  to  the 
last  week  in  August,  after  which  time  considerable  rain  fell.  The 
undergroimd  character  of  the  workings  permit  of  continuous  opera- 
tion throughout  the  year.  Means  of  commimication  are  being 
rapidly  extended  by  wagon  road  and  railroads.  Cleary,  Fairbanks, 
Dome,  Vault,  Esther,  Goldstream,  and  Pedro  creeks  and  their  tribu- 
taries are  the  chief  producers.  Cleary  continues  to  stand  first,  with 
Fairbanks  second.  A  gold-bearing  zone  about  10  miles  wide  and 
extending  roughly  northeast  and  southwest  for  about  30  miles  seems 
to  be  established.  Worthy  of  special  note  are  the  rich  placers  found 
on  Vault  Creek,  which  had  been  previously  improductive.  A  ditch 
72  miles  long  to  bring  water  from  the  upper  Chatanika  drainage  basin 
has  been  survejred. 

Of  the  outlying  districts  tributary  to  Fairbanks  the  Tenderfoot 
probably  made  the  largest  production,  estimated  at  $100,000.  The 
gravels  on  Tenderfoot  Creek  are  deep,  but  on  the  smaller  creeks  are 
said  not  to  exceed  8  to  10  feet.  It  would  appear  that  these  deposits 
lie  in  a  different  zone  from  those  of  Fairbanks. 

Bonnijield  and  Kantishna  districts, — In  1903  gold  placer  mining 
commenced  in  the  Bonnifield  country  about  60  miles  south  of  Fair- 
banks, and  during  1906  the  Kantishna  region,  about  150  miles  south- 
west of  Fairbanks  and  30  miles  north  of  Afount  McKjnley,  was  an  area 
of  considerable  activity.  These  regions  produced,  respectively, 
about  $30,000  and  $175,000  in  placer  gold.  In  the  Bonnifield 
district  the  principal  creeks  are  Tobalkanika  Creek,  Homestead 
Creek,  Grubstake  CJreek,  Roosevelt  Creek,  Hearst  Creek,  and  Gold 
Creek.  The  creeks  of  the  Bonnifield  region  may  be  divided  into  two 
classes — those  that  have,  in  a  part  of  their  valleys  at  least,  cut  into 
hard  bed  rock  and  those  that  are  still  cutting  tneir  valleys  entirely 
in  unconsolidated  deposits,  including  gravels,  sands,  clays,  and  coal 
beds.  The  greatest  part  of  the  gola  has  in  all  probabiUty  been 
derived  from  the  thick  gravels.  All  work  has  been  accomplished  on 
a  small  scale  imder  adverse  conditions;  most  of  the  mining  is  being 
done  above  timber  line,  and  the  work  is  hampered  by  lack  of  water. 
The  soft  nature  of  the  bed  rock  in  some  of  the  creeks  means  a  large 
amoimt  of  material  that  adds  difficulty  to  a  situation  caused  by  la^ 
of  water.  In  general,  it  may  be  said  that  the  quantity  of  gold  is  not 
such  as  to  overshadow  the  economic  factors  of  water  supply,  char- 
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acter  of  bed  rock,  presence  or  absence  of  bowlders  in  the  gravels, 
timber  resources^  and  transportation;  but  that  in  every  case  these 
are  the  determinmg  factors  m  the  situation. 

The  rich,  shallow  diggings  discovered  in  the  Kantishna  region  in 
1905  were  found  to  be  more  local  than  at  first  supposed,  and  the 
results  of  1906  were  imequal  to  expectation.  The  streams  are 
Spruce  Creek,  Glen  Creek,  Friday  Creek,  Glacier  Creek,  and  Caribou 
Creek.    The  placers  are  in  an  area  of  crystalline  schists,  and  the  gold- 

!roducing  creeks  head  near  one  another.  The  gravels  are  shallow. 
'he  bulk  of  the  gold  in  every  case  has,  in  all  probability,  been  derived 
from  the  vallej  in  which  it  is  foimd.  The  geologic  environment  and 
mineral  associations  of  the  Kantishna  and  Fau*banks  regions  are 
practically  the  same.  The  bulk  of  the  production  has  come  from 
Eureka  Creek  and  most  of  the  remainder  rrom  Glacier  Creek.  There 
was  no  lack  of  water  during  1906,  but  in  a  dry  season  the  small  creeks 
would  shrink  below  the  economic  Umit.  The  auriferous  gravels  thus 
far  discovered  are  adapted  only  for  summer  work  from  the  first  of 
June  to  the  early  part  of  September.  Although  the  rich  ground  first 
discovered  has  oeen  largely  worked  out,  there  is  some  fair  groimd  still 
available,  and  about  fifty  men  intended  to  remain  during  the  winter  of 
1906-7  to  prospect. 

Rampart  district. — ^The  total  gold  output  of  the  Rampart  district 
for  19(fe  is  estimated  to  have  a  value  of  $270,000.  The  writer  is 
indebted  for  valuable  information  to  Messrs.  H.  F.  Thum  and  E.  H. 
Chapman,  of  Rampart.  The  working  area  was  extended  in  1906  to 
Boothby  and  Skookum  creeks.  Three  hydrauUc  plants  were  operated 
during  part  of  the  summer  on  Hoosier,  Ruby,  and  Hunts  creeks.  The 
Alaska  Koad  Conmiission  has  begun  the  construction  of  a  highway  from 
Rampart  up  Big  Minook.  Another  road  has  been  built  from  Baker 
Hot  Springs  to  Glen  Creek,  a  distance  of  24  miles,  by  Thomas  Manley. 
Mr.  Manley  has  also  surveyed  a  ditch  from  Hutchinson  Creek  to 
Thanksgivmg  Creek,  a  distance  of  15  miles.  If  the  scheme  is  carried 
out,  ana  there  is  sufficient  water,  it  will  lead  to  extensive  mining 
developments  in  the  Glen  Creek  region.  It  is  of  interest  to  note  that 
the  same  operator  has  imported  a  chum  drill  for  prospecting,  the 
first  in  the  aistrict. 

Birch  Creek  district, — The  gold-bearing  area  tributary  to  Birch 
Creek  in  the  central  Yukon  region  is  usually  known  as  the  Birch 
Creek  district.  The  whole  region  is  tributary  to  the  town  of  Circle, 
located  on  the  west  bank  of  the  Yukon.  Wagon  roads  are  almost 
entirely  lacking  and  are  the  first  need  of  the  region.  In  spite  of 
adverse  conditions,  the  Birch  Creek  district  stands  to-day  as  one 
of  the  few  placer  camps  which  has  been  developed  entirely  without 
the  aid  of  outside  capital.  In  1906,  however,  several  groups  of 
claims  passed  into  the  nands  of  strong  companies.  This  will  eventu- 
ally revolutionize  mining  methods  and  bring  about  a  great  increase 
of  production.  As  the  installation  of  mimng  plants  will  require 
several  years,  however,  the  production  meanwhile  will  decrease. 

The  influx  of  prospectors  in  1898,  following  the  discovery  of  the 
IGondike,  led  to  considerable  prospecting  along  the  streams  tribu- 
tary to  the  Yukon  between  the  boundary  and  Circle.  So  far  as  known 
no  placers  have  been  found  in  the  streams  in  the  region  entering  the 
YuKon  from  the  north.  On  the  south  side  Washington,  Fourth 
of  July,    and  Woodchopper   creeks,    together   with   some   smaller 
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streams,  have  produced  gold.  The  placers,  however,  so  far  as  they 
have  been  opened  up  have  revealed  neither  high  values  nor  exten- 
sive pay  streaks.  They  have  the  advantage  of  being  more  acces- 
sible than  most  of  those  in  the  Yukon  Basin.  The  output  of  Fourth 
of  July  Creek  since  1898  is  estimated  to  total  between  $25,000 
and  $30,000.  Mineral  Creek,  a  tributary  of  Woodchopper,  produced 
about  $18,000  in  1906. 

Fortymile  district, — Though  this  is  the  oldest  of  the  Yukon  camps, 
progress  has  been  very  slow,  chiefly  because  of  lack  of  transporta- 
tion facilities.  This  is  being  remedied  to  a  certain  extent  by  the 
construction  of  a  wagon  road  to  Steele  Creek.  The  principal  pro- 
ducing creeks  are  Jackwade,  Chicken,  and  Lost  Chicken  and  tneir 
tributaries.  The  producing  creeks  in  the  territory  tributary  to 
Eagle  include  several  confluent  with  Seventymile  Creek,  together 
with  American  Creek  and  some  smaller  streams.  Considerable 
interest  has  been  taken  in  the  Fortymile  region  in  the  subject  of 
dredging,  but  no  plants  have  yet  been  set  up.  There  are  also  plans 
for  (utcn  building,  but  these  have  not  gone  oeyond  preliminary  sur- 
veys. The  writer  is  indebted  to  Mr.  C.  B.  McDowell,  of  the  Fortymile 
region,  for  the  following  statement  in  regard  to  the  developments 
in  that  district: 

As  dredging  has  proved  so  successful  in  the  Klondike,  many  efforts  are  being  initi- 
ated here  looking  toward  working  this  section  in  a  similar  manner.  Rnssel  King, 
of  London,  has  purchased  several  miles  of  Walkers  Fork  and  is  now  installing  a  5>foot 
bucket  dredge  on  the  properties.  He  expects  to  begin  operations  in  the  early  part 
of  June.  The  McDowell-Allan  Company  is  also  installing  a  dipper  dredge  on  South 
Fork  of  Fortymile  River  and  likewise  expects  to  begin  operations  early  in  the  sum- 
mer. A  company  installed  a  dredge  on  the  Canadian  side  of  Fortymile  River  late  last 
summer  and  will  work  its  ground  in  this  fashion  the  coming  summer.  Another  dredge 
is  now  being  installed  at  the  boundary  on  the  Fortymile  for  operations  thia  sununer. 
G.  L.  Savage,  of  New  York,  began  operations  late  last  fall  on  a  ditch  line  to  carry 
water  from  Mosquito  Fork  into  the  Chicken  Creek  basin  for  hydraulic  purposes. 
(Considerable  prospecting  for  quartz  was  carried  on  last  year,  and  while  there  were 
two  good  surface  showings  found — one  gold  and  one  copper — sufficient  work  has  not 
yet  been  done  to  demonstrate  whether  tney  are  of  good  value  or  not. 

According  to  the  statement  of  Mr.  J.  H.  Van  Zandt,  deputy  col- 
lector at  Fortymile,  11,974  oimces  of  gold  were  shipped  through  his 
office  in  1906.  The  entire  production  of  this  district  in  1906  is  esti- 
mated at  $300,000. 

Koyukuk  district. — Little  information  is  at  hand  regarding  the 
remote  Koyukuk  district,  but  it  is  reported  that  the  gold  produc- 
tion in  1906  was  from  $150,000  to  $200,000.  There  has  been  no 
reduction  in  the  cost  of  operating,  and  imtil  that  takes  place  there 
will  probably  be  no  expansion  in  the  mining.  The  richest  placers 
are  reported  from  Newlands  Creek.  Late  in  tne  fall  of  1906  a  report 
came  to  Fairbanks  of  the  discovery  of  new  placer  grounds  on  Big 
Creek,  in  the  Chandlar  basin.  The  Chandlar  is  tributary  to  the 
Yukon  from  the  northwest,  about  20  miles  below  Fort  Yukon.  No 
workable  placers  have  previously  been  found  in  this  region. 
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ARIZONA. 

By  V.  C.  Ueikes. 


PRODUCTION. 


For  the  caleQdar  year  1906,  as  reported  by  171  producers,  includ- 
ing 19  placers,  the  value  of  Arizona  s  production  of  gold,  silver,  cop- 
per, and  lead  totaled  $56,812,355.  Of  this  total  the  gold  yield  was 
143,416.55  ounces,  valued  at  $2,964,683,  and  the  silver  3,026,438 
ounces,  which,  at  the  average  commercial  price  for  the  year,  was 
valued  at  $2,027,714,  or  a  total  value  for  the  two  metals  of 
$4,992,397.  This  is  $619,333  greater  than  the  value  of  the  1905 
production  of  gold  and  silver.  There  was  an  increase  in  the  kinds 
of  ore  mined.  SiUceous  ore  increased  from  266,218  tons  in  1905  to 
272,611  tons  in  1906,  an  increase  of  6,393  tons.  To  this  class  of  ore 
the  Conunonwealth  mine,  in  Cochise  Coxmty,  contributed  the  largest 
tonnage.  CJopper  ore  increased  from  2,360,256  tons  in  1905  to 
3,089,856  tons  m  1906,  an  increase  of  729,600  tons.  Graham  Coimty 
has  the  greatest  output  of  copper  ore,  Cochise  County  following. 
Lead  ore  mcreased  from  48,439  tons  in  1905  to  221,376  tons  in  1906, 
or  an  increase  of  172,937  tons.  The  average  value  per  ton  of  gold 
and  silver  siUceous  ore  in  1906  was  $6.33;  of  copper  ore,  79  cents; 
of  lead  ore,  $3.49,  and  of  copper-lead  ore,  $7.96.  During  1906  there 
were  treated  at  gold  and  silver  mills  164,036  tons  of  ore,  containing 
$1,369,058  in  gold  and  averaging  $8.34  per  ton  and  537,191  ounceis 
of  silver,  averaging  3.2  oxmces  per  ton.  At  concentrating  mills 
1,384,841  tons  or  ore  produced  219,411  tons  of  concentrates  (6.3  tons 
into  1).  The  concentrates  contained  $356,176  in  gold,  and  averaged 
$1.62  in  gold  and  1.6  ounces  of  silver  per  ton.  Crude  ore  shipped 
to  smelters  amounted  to  1,916,148  tons,  containing  $1,198,947  in 
^Id,  averaging  63  cents  per  ton;  2,127,146  ounces  oi  silver,  avorag- 
mg  1.1  ounces  per  ton;  tnere  were  120,064  tons  of  tailings  and  slag 
re-treated,  the  contents  of  which  are  included  under  mill  bullion 
and  concentrates. 

The  statement  of  production  for  1905  and  1906,  showing  increase 
and  decrease,  and  valued  at  each  year's  average  commercial  prices, 
is  as  follows: 

Production  of  gold ^  silver  j  and  associated  metals  in  Arizona  in  1905  and  1906. 


ICetaL 

1905. 

1906. 

Increase  (+) 

or  (Jecrcaso 

• 

Quantity. 

Value. 

$2,799,214 

1,573,850 

35,633,314 

232,223 

8,260 

Quantity. 

143,416.55 

3,026,438 

266,831,864 

5,a38,735 

Value. 

$2,964,683 

2,027,714 

51,498,550 

321,408 

Quantity. 

Value. 

Oold. fine  ounoefl. . 

SilYer do 

Coroer pomidB.. 

Zinc .do 

ia5,412 

2,605,712 

228,418,079 

4,940,910 

140,000 

4-     8,004.55 
4-      420, 726 
4-:«,413,185 
4-      697,825 
-      140,000 

4-    $165,469 
4-       453,864 
4-15,865,236 
4-        89, 185 
—          8,260 



Total 

40,246,861 

56,812,355 

4-16,565,494 

The  production  of  ore  in  Arizona  in  1906  was  3,585,089  short 
tons,  having  an  average  value  of  $15.83  per  ton,  as  against  2,678,059 
short  tons,  navin^  an  average  value  of  $15.01  per  ton  lq  1905,  an 
increase  in  1906  of  907,030  tons  in  quantity  and  oi  82  cents  in  average 

value  per  ton. 
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GOLD. 


The  total  gold  production  for  the  Territory  amounted  to  143,416.55 
ounces,  valued  at  $2,964,683,  in  1906,  as  against  135,412  ounces, 
valued  at  $2,799,214,  in  1905,  an  increase  of  8,004.55  ounces  in  quan- 
tity and  of  $165,469  in  value.  The  greater  part  of  the  year's  sup- 
ply continues  to  come  from  Yavapai  Coimty,  with  Mohave,  Cochise, 
and  Yimia  counties  following  in  order  of  their  yield.  Increases  in 
gold  are  recorded  in  Cochise,  Graham,  Mohave,  Pima,  and  Yuma 
coimties.  The  decrease  in  Yavapai  County  represented  by  6,503.89 
ounces  is  not  caused  by  a  general  decline  in  output  by  all  producers, 
but  by  a  decline  in  the  tonnage  of  gold-bearing  ore  by  two  of  the 
largest  producers.  The  new  custom  smelter  at  Hiunboldt  has  been 
the  means  of  maintaining  the  metal  production  and  increasing  the 
tonnage.  Other  coimties  benefited  bv  this  smelter  are  Mohave, 
Pinal,  and  Yuma.  The  collection  of  figures  for  the  placer  produc- 
tion of  the  Territory  has  always  been  somewhat  difficult  for  the  rea- 
son that  numerous  individual  operators  work  spasmodically,  which 
results  in  a  small  output  being  sold  and  traded  to  the  merchants  of 
the  locaUty.  For  1906,  therefore,  this  information  was  sought  from 
each  of  tne  traders  securing  gold,  and  a  reasonable  estimate  was 

?)laced  upon  the  production  of  each  locality.  Increases  are  recorded 
roin  copper  ore  of  6,630.80  fine  oimces  and  from  lead  ore  of  4,818.98 
fine  ounces.  The  production  from  different  kinds  of  ores  by  coun- 
ties will  be  found  in  the  following  table: 

Source  of  gold  production  in  Arizona  by  kinda  of  ore  in  1906 y  by  counties y  in  fine  ounces. 


Placers. 

Siliceous 
ore. 

Copper  ore. 

Mixed  ores. 

County. 

Lead  ore. 

Copper- 
lead  ore. 

Lead- 
zinc 
ore. 

Grand 
total. 

Cochise 

93.36 
14.51 

5,302.51 
755.00 

17,257.11 

7,205.84 

50.00 

29,906.82 
769.51 

Coconino  and  Maricopa . . 

Gila 

2,317.93 

2,237.09 

413.00 

695.42 

5.00 

6.50 

39,326.75 

40.00 

.     1 

2,S17.a3 

2,et».7S 

31,0ia02 

977.18 

Graham 

409.10 
28,961.70 

53.59 

Mohave 

1,635.32 

Pima 

281.76 
13.54 

Pinal 

624.06 

642.60 

Santa  Cruz 

12.18 

18.68 

Yavapai 

859.54 
696.58 

15,355.00 
13,546.34 

5,247.82 

60,789.11 
14,282.92 

Yuma 

Total 

1,969.29 

64,953.71 

62,298.80 

14,088.98 

115.77 

143,416.55 

Comparison  of  these  totals  for  1906  with  the  gold  output  for  1905 
is  as  follows: 


Prodvjction  of  gold  in  Arizona  in  1905  and  1906 ,  by  hinds  of  ore,  in  fine  ounces. 


Placers. 

Siliceous 
ore. 

Copper  ore. 

Lead  ore. 

Mixed  ores. 

Year. 

Copper- 
leaaore. 

Lead- 
Kino 
ore. 

Grand 
total. 

1905 

2,064.00 
1,950.29 

67,672.00 
64,953.71 

55,668.00 
62,298.80 

9,270.00 
14,068.98 

121.00 
115.77 

717.00 

186^412.60 
143,4l6u66 

1906 

Increase  (+)  or  de- 
crease (— ) 

-104.71 

-2,618.29 

+6,630.80 

+4,818.98 

-&23 

-717.00 

+8,00456 
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The  silver  yield  in:  1906  amounted  to  3,026,438  ounces,  valued  at 
$2,027,714^  as  against  2,605,712  ounces,  valued  at  $1,573,850.  in 
1905,  an  mcrease  in  1906  of  420,726  ounces  in  quantitj  ana  of 
$453,864  in  value  The  increase  continues  to  be  greatest  m  Cochise 
County,  which  reUes  largely  on  the  output  of  the  Tombstone  mines. 
Oila  dounty  also  shows  an  increase  that  came  mainly  from  the  ores 
of  the  Old  Dominion  Copper  Company  and  a  number  of  new  pro- 
ducers in  1906.  A  reduction  of  the  silver  output  in  Santa  Cruz 
County  is  caused  by  a  suspension  of  the  active  operation  of  the 
Mowry  Mines.  Silver  increased  in  siliceous,  copper,  and  lead  ores 
as  is  shown  in  the  following  table: 

Source  of  silver  production  in  Arizona^  by  hinds  of  orcj  in  1906 ^  by  counties y  in  fine 

ounces. 


Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead 
ore. 

Mixed 

ores. 

County. 

Copper- 
lead 
ore. 

Lead- 
zinc 
ore. 

Total. 

Cochise 

13 
2 

444,049 

706,484 

314 

110,098 

107,045 

46,128 

79,661 

1,963 

18,440 

654,108 

260 

606,626 

197 

1,757,369 

Coconino  and  Maricopa 

Gila 

316 

12,000 
21,060 
65,156 

122,098 

Grahft*" 

2,770 

130,904 

Mohave ,   . 

33,895 

145,179 

Pima 

43 

2 

7,500 

87,204 

Pinal 

052 

2,917 

Rftita  On'?; 

43,260 

29,896 

5,139 

759 

62,459 

Yavapai 

119 
95 

24,316 
4,059 

708,439 

Yuma 

9,553 

Total 

274 

571,621 

1,724,501 

718,816 

11,226 

3,026,438 

Comparison  of  these  totals  for  1906  with  the  silver  output  for  1905 
is  as  follows: 

Production  of  sUver  in  Arizona  in  1905  and  1906 ^  by  kinds  of  ore,  in  fine  ounces. 


Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Mixed  ores. 

Year. 

Copper- 

lead- 
zinc  ore. 

Copper- 
lead  ore. 

Total. 

1906 

306 
274 

441,952 
571,621 

1,480,732 
1,724,501 

594,330 
718,816 

240 

88,J52 
11,226 

2,605,712 
3,026,438 

1906 

Increase  (+)  or  de- 
crease (-) 

-32 

+  129,660 

+243,769 

+124.486 

-240 

-76,926 

+  420,726 

OOFPXB. 


The  output  of  the  Territory  increased  from  228,418,679  pounds, 
valued  at  $35,633,314,  in  1905,  to  266,831,864  poimds,  valued  at 
S51,498,550,  in  1906,  an  increase  of  38,413,185  poimds  in  quantity 
and  of  $15,865,236  in  value. 

Cochise  Coimty,  in  the  Warren  mining  district,  produced  mainly 
from  two  properties,  the  Copper  Queen  and  Calimiet  and  Arizona, 
and  yielded  tne  largest  part  of  the  output,  which  increased  from 
108,498,440  pounds,  valued  at  $16,925,757,  in  1905,  to  130,029,016 
pounds,  valued  at  $25,095,600,  in  1906,  an  increase  of  21,530,576  in 
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quantity  and  of  $8,169,843  in  value.  Graham  County  continues  to 
hold  second  place  in  the  Territory  as  a  producer  of  copper,  and 
increased  from  53,939,212  pounds,  valued  at  $8,414,517,  to  59,270,459 
poimds,  valued  at  $11,439,199,  in  1906,  an  increase  of  5,331,247 
pounds  in  quantity  and  of  $3,024,682  in  value.  This  increase  would 
nave  been  greater  had  it  not  been  for  the  serious  floods  at  the  end 
of  November,  which  disabled  all  the  works  in  the  region  for  a  time. 
Yavapai  County,  with  the  United  Verde  mine,  the  largest  producer, 
continues  to  hold  third  place,  and  Gila  County,  depending  mainly 
on  the  Old  Dominion  mine,  follows.  Pima  County  increased  its  out- 
put from  5,954,770  pounds,  valued  at  $928,944,  in  1905,  to  6,230,778 
pounds,  valued  at  $1,202,540,  in  1906,  an  increase  of  276,008  pounds 
m  quantity  and  of  $273,596  in  value.  The  output  of  the  county  is 
mainly  that  of  the  Imperial  copper  mines  in  the  Silver  Bell  district, 
but  the  increase  is  due  largely  to  properties  producing  in  the  Helvetia 
and  Pima  districts. 

LEAD. 

The  lead  produced  in  Arizona  shows  an  increase  from  4,940,910 
pounds,  valued  at  $232,223,  in  1905,  to  5,638,735  pounds  valued  at 
$321,408,  in  1906,  an  increase  of  697,825  pounds  in  quantity,  and  of 
$89,185  in  value.  The  increase  was  greatest  in  Santa  Cruz  and 
Mohave  counties,  but  Cochise  County  has  the  greatest  quantity  of 
lead  to  its  credit,  though  showing  a  decrease  from  the  1905  production. 

zmc. 

Zinc  was  not  produced  from  any  part  of  the  Territory  in  1906. 
The  product  may  be  an  item  of  importance  for  1907,  and  will  be 
produced  from  Yavapai,  Mohave,  and  Santa  Cruz  counties. 

PROGRESS   OF   MINING    INDUSTRY   IN    ARIZONA    IN    1906. 

Among  the  events  in  1906  was  the  consolidation  of  four  of  the 
Bonanza  Circle  properties  at  Bisbee  and  the  defeat  in  the  same  camp 
of  the  purposes  of  the  Western  Federation  of  Miners  to  affiliate  witn 
the  local  union.  Labor  troubles  occurred  during  the  year  but  were 
of  little  importance  except  at  the  Morenci  camp  in  Graham  County, 
where  the  difficulty  was  amicably  settled.  During  the  latter  pMt 
of  the  year  labor  was  granted  a  very  material  increase  in  wages  m  a 
number  of  camps,  and  this  increase  is  to  continue  in  force  as  long  as 
copper  sells  above  18  cents  per  pound. 

The  Arizona  legislature  has  m  hand  the  question  of  the  proper 
taxation  of  producing  mines  of  the  Territory,  and  according  to  the 
annual  report  of  the  governor  the  idea  seems  to  be  to  tax  a  mine 
according  to  the  market  value  of  the  ore  extracted  therefrom.  The 
value  of  the  ore  extracted  each  year  is  to  be  taken  as  the  value  of  the 
mine  for  that  year.  The  mine  producing  nothing  would  conse- 
quently be  assessed  at  substantially  nothing  beyond  the  improve- 
ments upon  it. 

Another  feature  of  interest  in  the  Territory  during  the  year  was 
the  successful  blowing  in  of  the  Arizona  Smeltmg  Company's  plant  at 
Humboldt,  in  Yavapai  County. 

At  Sasco,  in  Pinal  Coimty,  on  the  Arizona  Southern  Railroad,  a 
new  smelter  of  300  tons  capacity  per  day  is  being  erected  by  the 
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Southern  Arizona  Smelting  Company.  This  plant,  thot)g:h  mainly 
constructed  for  taking  care  of  the  ore  of  the  Imperial  mme  in  the 
Silver  Bell  district,  wiU  also  handle  custom  business.  It  was  reported 
that  a  new  smelter  will  be  built  at  Phoenix  by  a  corporation  known 
as  the  Phoenix  «id  Eastern  Smelting  and  Refining  Company,  but 
no  other  particulars  are  given,  except  that  the  ores  of  the  Cave  Creek 
district  in  Maricopa  County  will  be  handled  at  this  plant  and  that 
much  of  the  custom  work  will  come  from  Pinal  County.  There  is  a 
report  that  a  new  smelter  is  to  be  built  at  Globe,  in  Gila  County, 
where  material  was  being  received  at  the  close  of  the  year  for  a  copper 
smelting  plMit  for  the  Mitchell  Mining  Company;  and  it  is  reported 
also  that  the  Globe  Consohdated  Mines  Company  has  in  contempla- 
tion a  smelting  plant. 

Arizona  shows  the  largest  increase  in  its  output  of  copper  in  1906, 
and  mainly  for  that  fact  the  quantity  of  gold  and  silver  was  greater 
in  proportmn.  Had  it  not  been  for  the  shortage  in  labor,  which  was 
a  difficulty  aU  through  the  year,  for  a  shortage  in  the  fuel  supply  at 
the  end  of  the  year,  and  for  the  idleness  of  smelting  works  about  the 
end  of  November  at  Clifton,  the  increase  in  copper  would  have  been 


Arizona  has  13  counties.  From  11  of  these  counties  mine  operators 
reported  production  of  metals  in  1906.  There  are  211  mining  dis- 
tncts  in  the  Territory.  Sixty-one  have  a  production  credited  to  them 
for  1906.  Later  in  this  report  a  brief  review  is  given  of  each  of  the 
productive  counties. 

Pndudian  of  gold,  nlver,  copper,  and  lead  in  Arizona  in  1906,  by  eourUitt. 
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The  following  table  shows,  by  counties,  the  tonsof  ore  sold  ortreated, 
the  number  of  deep  mines  selling  or  treating  ore,  the  average  total 
value  per  ton,  and  the  average  value  per  ton  in  gold  and  silver: 
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The  total  tonn^e,  by  kinds  of  ore  sold  or  treated,  in  each  county  of 
Arizona  during  1906  is  shown  in  the  following  table: 

Subdivigion  of  tonnage  oj  on  sold  or  treatfil  in  Arizona  in  1906,  by  courUies,  in  short  lan$. 


County. 

Stilccolle 

Topper 

Lead  ore. 

as 

CochiBO 
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In  1905  the  subdivision  of  the  tonnage  was  as  follows:  Siliceous 
ore,  266,218  short  tons;  copper  ore,  2,360,256  tons;  lead  ore,  48,439 
tons;  copper-lead  ore,  3,146  tons;  total,  2,678,059  tons. 

The  total  tonnage  of  ore  sold  or  treated  in  each  county  of  Arizona, 
with  its  total  value,  the  concentrates  and  bullion  produced,  with  their 
values,  and  the  quantity  and  value  of  old  taiUngs  are  shown  in  the 
following  table: 
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Tonnage  of  milling  and  wieUing  ore  and  concentrateSy  with  value  of  gold  and  quantity  of 
silver  contained  in  bullion,  produced  in  Arizona  in  1906,  by  counties. 


County. 


Cochise 

Coconino  and  Maricopa. 

Gila 

Graham 

M  ohave 

Pima 

Pinal 

Santa  Cruz 

Yavapai 

Yuma 


Ore  to  gokl  and  silver  mills. 


Quantity. 


Short  tout. 
42,466 
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13 
54,315 


Gold  value 
in  bullion. 
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centratlng 
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Quantity. 


Short  tons. 
43,516 
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Concentrates  produced. 


Quan- 
tity. 


ShoH 
tons. 
511 


33,323 
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Gold 
value. 


$44,820 
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Silver. 
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ounces. 
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31 
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Total. 
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164,036 
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8.34 


537,191 
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219,411 
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1.62 
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County. 


Cochise 

Coconino  and  Maricopa. 

OUa 

Graham 

Mohave 

Pima 

Pinal 

Santa  Cru2 

Yavapai 

Yuma 


Total. 
Per  ton 


Crude  ore  to  smdter. 


Quantity. 


Short  tons. 

1,046,107 

130 
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Gold  value. 


$418,282 
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Silver. 


Fine  ounces. 

1,112,137 
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95,293 

65,571 
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87,161 

1,963 
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628,004 

d,  399 


2,127,146 
1.1 


Old  tail- 
ings 
treated. 


Quantity. 


Short  tons. 
a  63, 559 


650,155 
c6,350 


120,064 


a  Values  included  in  gold  and  silver  bullion. 

b  Values  included  in  concentrates  (slag  re-treated). 

e  Values  included  in  mill  bullion  and  concentrates. 


The  table  following  gives  the  number  of  mines  classified  accord- 
ing to  their  chief  products  in  1906:  ^ 

Number  of  mines  in  Arizona,  classified  by  chief  products  in  1906. 
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PRODUCTION   BY   INDIVIDUAL   COUNTIES. 

COCHISE  COUNTY. 

This  county  continues  to  lead  in  the  total  value  of  its  output.  The 
ores  sold  or  treated  by  19  producers  amounted  in  1906  to  1,195,648 
short  tons,  valued  at  $27,010,470,  as  against  950,765  short  tons, 
valued  at  $18,359,810,  in  1905.  The  increase  in  1906  was  244,883 
short  tons,  in  quantity  and  $8,650,660  in  value.  Of  this  tonnage  of 
ore  mined  in  1906,  there  were  treated  at  gold  and  silver  mills  42,466 
short  tons,  containing  $153,238  in  gold  and  507,149  ounces  of  silver. 
Concentrating  mills  treated  43,516  short  tons,  producing  511  tons  of 
concentrates,  containing  $44,820  in  gold  and  138,070  ounces  of  silver. 
Crude  ore  treated  at  smelters  amounted  to  1,046,107  tons,  which 
contained  $418,282  of  gold  and  1,112,137  ounces  of  silver.  Of  old 
tailings,  63,559  tons  were  treated  by  the  cyanide  process,  the  values 
being  included  under  ore  to  gold  and  silver  mills. 

Production  of  gold ^  silver^  and  associated  metals,  in  Cochise  County y  Ariz.,  in  1905  and 

1906, 


Metal. 

1905. 

1906. 

Increase  (+)  or 
decrease  (— ). 

Quantity. 

Value. 

Quantity. 
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Quantity. 

Value. 

Gold fine  ounces. . 
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Copper pounds. . 
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+  tlS7,882 
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18,350,810 

27,012,409 

+8,062,500 

- 

The  production  of  ore  in  Cochise  County,  Ariz.,  in  1905  was 
950,765  short  tons,  valued  at  $19.31  per  short,  ton;  in  1906  it  was 
1,195,648  short  tons,  valued  at  $22.60  per  ton,  an  increase  of  244,883 
tons  and  of  $3.29  per  ton. 

Source  of  gold  and  silver  in  Cochise  County,  Ariz.,  in  1905  and  1906,  by  hinds  of  ort^  tn 

fine  ounces. 
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240 

13 

California  district — ^At  Paradise,  the  deepest  shaft  in  the  district 
is  on  the  Planet  claim  and  sunk  to  a  deptn  of  1,455  feet.  This  is 
property  of  the  San  Simon  Company. 

Cochise  Consolidated  Copper  Company,  owning  13  claims  known 
as  the  Treasury  group,  started  in  January,  1907,  the  operation  of  a 
concentrating  plant  equipped  with  Sutton  dry  concentrators.  The 
mill  has  a  daily  capacity  of  100  tons  of  ore,  which  carries  copper, 
lead,  zinc,  gold,  and  silver. 

There  were  77.40  ounces  of  placer  gold  reported  from  this  district. 

Cochise  district — ^The  Magazine  Copper  Company  operated  under 
bond  the  People's  Party  group.    Shipments  of  copper  ore  were 
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made,  carrying  8  per  cent  of  copper  and  5  ounces  of  silver.  The 
comp^T  expects  to  ship  r^ularly  to  the  smelters  this  class  of 
ore.  The  Arizona  Consolidated  Mining  Company  has  developed 
to  a  depth  of  500  feet  the  Republican  mine  at  Johnson  camp. 
Sulphide  ores  have  been  encoimtered,  carrying  15  per  cent  of  copper 
ana  some  silver.  The  output  was  about  100  tons  a  week.  The 
Manzoro  Mining  Company,  located  near  the  Dragoon  post-ofBce, 
made  several  tests  on  ore  teken  out  during  development  work. 
The  property  is  equipped  with  a  20-stamp  mill,  including  three 
Wilfley  concentrating  tables.  The  mine  is  opened  by  several  shafts, 
the  deepest  of  which  is  200  feet.  Some  tungsten  ore  was  produced 
in  the  course  of  development  work  on  property  near  Johnson. 
Operations  are  carried  on  in  a  rather  crude  manner,  and  shipments 
amount  to  but  a  few  tons  per  month.  Practically  no  work  has 
been  done  on  ledges,  and  the  ore  now  being  recovered  is  produced 
by  dry  washers  and  rockers  working  in  placer  deposits. 

Do8  Cabezas  district — ^During  the  vear  water  was  plentiful  for  a 
number  of  monti^,  so  that  considerable  placer  ground  was  worked  by 
several  companies  and  a  number  of  Mexicans,  many  of  the  latter 
making  from  $4  to  S6  a  day  with  simply  a  gold  pan,  while  others 
used  the  rudely  constructed  arrastras. 

The  Cottonwood  Mining  Company  has  developed  te  a  depth  of 
420  feet.  The  mill  on  the  property,  which  is  equipped  witn  five 
stamps  and  a  concentrating  table,  was  operated  part  of  the  year. 
Tlie  Western  Mining  Company  has  recently  taken  over  propertv 
from  which  several  shipments  have  been  made  carrying  copper,  gold, 
and  silver,  and  promises  te  be  quite  an  important  producer  of  such 
ore  durii^  1907.  The  Arizona  Gold  Mining  Companv  owning 
claims  in  Apache  Pass  recently  began  production  from  the  Lula  claim 
on  which  a  shaft  has  been  sunk  80  feet.  The  ore  taken  out  in  devel- 
opment work  carried  values  in  gold  and  silver. 

Tombstone  district. — ^The  Tombstone  Consolidated  Mines  Company 
has  reached  the  1,000-foot  level  with  a  3-compartment  shaft.  A 
large  station  will  be  cut  at  this  point.  It  is  the  intention  of  the  com- 
pany to  push  the  underground  workings  into  the  ol<l  Grand  Central 
and  Contention  properties  te  tap  the  ore  bodies  that  are  known  to 
lie  below  water  level  and  in  which  those  respective  companies  were 
working  at  the  time  they  were  compelled,  by  excessive  water,  to  shut 
down.  Since  installing  the  new  boilers  the  company  has  not  had  the 
least  trouble  in  handling  the  water  and  the  quantity  pumped  has 
been  gradually  reduced  from  nearly  5,000,000  gallons  te  4,000,000 
every  24  hours.  It  has  been  determined  that  the  water  of  the  district 
does  not  run  in  regular  courses  but  is  held  in  crevices  of  the  rock, 
and  it  is  estimated Tby  the  company's  engineer  that  between  3  and  4 
per  cent  of  the  whole  mass  below  water  level  and  above  the  expected 
dry  zone  is  water  which  will  finally,  by  persistent  pumping,  be  drained 
out  of  the  underground  areas.  The  concentrating  and  cyanide  plant  is 
now  of  226  tons  daily  capacity,  which  will  be  mcreased  as  develop- 
ment of  the  mines  progresses.  The  mill's  25  stamps  were  operated 
the  greater  part  of  tine  year,  and  several  new  cyanide  tanks  were  put 
into  conmiission.  The  concentrates  shipped  to  El  Paso  gave  satis- 
factory results.  This  company  has  been  sinking  its  working  shafts 
on  the  Silver  Thread,  Tranquillity,  Emerald,  Lucky  Cuss,  Tough  Nut, 
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and  West  Side  claims.  In  all  of  these  except  the  Silver  Thread  the 
ore  bodies,  it  is  reported,  have  continued  down  unchanged  as  to  vol- 
ume or  value  save  that  the  gold  content  is  increasing  with  depth. 
The  Silver  Thread  shaft  is  progressing  rapidly  and  is  nearing  the 
600-foot  level.  The  intention  (3  the  company  is  to  sink  the  shaft 
down  to  the  body  of  copper  ore  that  was  uncovered  in  the  winze 
on  the  500-foot  level.  The  winze  had  reached  a  depth  of  135  feet 
from  the  500-foot  level  when  the  copper  was  struck  at  the  time  the 
water  prevented  further  work. 

The  Old  Glory  Mining  Company,  operating  the  Black  Eagle  and 
Luck  Sure  properties,  made  regular  shipments  of  ore  carrying  silver. 
The  Herschel  mine,  operated  by  a  company  of  the  same  name,  is 
developed  by  shaft  352  feet  deep  and  is  a  regular  shipper  of  lead  ore 
carrying  silver  and  some  gold.  This  mine  was  worked  during  the 
early  eighties  and  produced  liberally.  The  vein  is  small  but  regular. 
An  average  of  two  carloads  of  ore  have  been  shipped  each  month 
during  the  year. 

Turquoise  district — The  Black  Diamond  mine  encoimtered  a  body 
of  ore  500  feet  from  the  surface  in  the  Dividend  tunnel.  The  ore  is 
reported  to  carry  from  10  to  20  per  cent  copper.  The  property  is 
developed  by  shafts  and  tunnels  and  is  equippea  with  a  copper  furnace 
of  200  tons  capacity.  The  Commonwealth  mine  and  mill  were  oper- 
ated by  the  same  lessees  that  have  had  charge  of  the  property  during 
the  last  two  years.  Several  shafts  have  been  sunk,  the  deepest 
of  which  is  526  feet,  and  drifts  on  nine  levels  have  been  run,  the 
longest  of  which  is  3,700  feet.  Some  good-sized  shipments  of  dor6 
bullion  were  made  to  San  Francisco  during  the  year.  The  lessees 
continue  to  improve  the  80-stamp  panamalgamation  milliiLg  plant  by 
installation  of  better  crushing  machinery,  and  have  ad(^  several 
more  large  cyanide  tanks,  which  nearly  doubles  the  output  of  the  mill. 
The  Copper  Bell  mine  was  compelled  to  close  down  for  a  short  time 
during  the  year  on  account  of  the  shortage  of  coal.  The  new  double- 
compartment  shaft,  which  is  335  feet  deep,  is  expected  to  be  con- 
tinued to  the  500-foot  level,  and  although  the  property  is  equipped 
with  two  copper  furnaces — one  of  350  tons  and  the  other  of  70  tons 
capacity — the  ores  are  more  profitably  shipped  to  Graham  and  Gila 
counties  to  be  used  as  flux  in  smelters  where  sulphide  ores  are  lacking. 
The  Leadville  mine  was  a  regular  shipper  of  copper  ore  carrying  gold. 

Warren  or  Bishee  district. — In  order  to  secure  greater  economy  in 
the  mining  and  smelting  operations,  a  new  organization,  to  be  known 
as  the  Superior  and  Pittsburg  Copper  Company,  absorbed  the  Calumet 
and  PittsDurg,  Lake  Superior  ana  Pittsburg,  Pittsburg  and  Duluth, 
and  Junction  companies.  The  new  concern  is  one  of  the  largest 
copper-mining  companies  in  Arizona  and  owns  1,388  acres  of  mineral- 
bearing  ground.  The  ores  are  shipped  to  the  Calumet  and  Arizona 
smelters  at  Douglas,  Ariz.,  but  it  is  proposed  to  erect  separate  smelt- 
ers. The  most  important  news  in  the  district  is  the  finding  of  another 
new  body  of  high-grade  sulphide  ore  in  the  Pittsburg  and  Duluth 
ground.  The  strike  was  made  in  a  drift  which  is  being  run  from  the 
1,100-foot  level  of  the  Lake  Superior  and  Pittsburg  shaft. 

The  Copper  Queen  Consolidated  Mining  Company  continues  to  be 
the  largest  shipper  of  copper  ore  from  this  district,  and  in  addition  has 
shipped  considerable  slag  and  flue  dust  from  the  old  smelter  site  at 
Bisoee  to  the  smelting  plant  owned  by  the  company  at  Douglt 
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rhe  smelter  is  being  enlarged,  and  the  foundation  of  the  tenth  furnace 
s  completed.  It  is  stated  to  be  the  purpose  of  the  company  to  add 
>ther  furnaces  during  the  next  year,  and  one  that  will  have  the 
*.apacit^  of  1,200  tons  of  ore  daily,  or  as  great  as  that  of  tln*ee  furnaces 
>f  the  size  now  in  commission.  The  large  mixing  beds  of  this  com- 
>any  are  probably  the  best  arranged  of  any  in  the  West.  The  ore  is 
ihoveled  from  the  cars,  which  are  run  upon  tracks  parallel  to  the  beds, 
,he  required  class  of  ore  and  the  Ume  being  thrown  from  the  cars  into 
;he  beds  by  long  shovels.  After  the  ore  is  bedded  down  and  imtil  the 
natte  is  passed  through  the  converter  everything  is  handled  by 
nachinery.  A  steam  snovel  loads  the  ore  from  the  mixing  bed  into 
,he  cars,  and  the  latter  are  brought  to  the  furnace  by  electric  power. 
The  tracks  run  both  to  the  rear  and  front  of  the  blast  furnace,  so  that 
;he  ore  is  dumped  from  both  sides.  The  company  plans  to  concen- 
xate  all  its  ore  at  the  new  Sacramento  shaft  at  Bisbee,  to  use  a  skip, 
md  then  by  a  belt  conveyor  to  distribute  to  a  train  of  cars  the  ores 
rom  every  section  of  the  mine,  thereby  seciuing  a  more  perfect 
imelting  mixture  than  is  now  obtained. 

The  Shattuck-Arizona  Copper  Company  is  fast  taking  its  place 
us  one  of  the  big  producers  of  the  district  and  is  now  shippii^  a 
ittle  more  than  naif  as  much  as  the  Calumet  and  Arizona.  The 
laily  output  averaged  in  the  neighborhood  of  250  tons  a  day  at  the 
•Jose  of  the  year.  The  shipments  of  ore  are  being  made  to  the 
]!opper  Queen  smelters.  The  initial  work  of  sinking  the  main  shaft 
>f  tnis  mine  was  only  started  two  years  ago  in  August.  The  com- 
)any  owns  178  acres  of  ground,  the  greater  part  of  which  is  unex- 
)lored.  The  shaft  was  completed  to  the  900-foot  level,  and  the 
nanajgement  reports  large  bodies  of  ore  on  the  600,  700,  and  800 
oot  fevels,  and  on  the  latter  level  a  new  sulphide  ore  body  was 
encountered  which  is  reported  as  being  the  richest  in  the  mine. 
[Vo  raises  from  the  800  to  the  700  foot  level  are  both  in  bodies  of 
»xide  ore,  and  on  the  latter  level  four  oxide  ore  bodies  have  been 
opened  up.  An  aerial  tramway  was  put  into  commission  in  August 
tnd  connects  the  mine  with  the  El  Paso  and  Southwestern  Railroad 
racks.  The  management  reports  having  made  many  additions 
o  the  mining  plant  and  changes  in  equipment  during  the  year. 
[Tie  development  work  in  the  mines  has  not  been  so  great  as  had 
>een  hopea  for  because  of  the  shortage  of  fuel.  However,  more 
>re  was  developed  during  1906  than  has  ever  been  developed  during 
^ny  one  year  smce  the  ore  was  first  found  in  the  property. 

The  development  work  of  the  Calumet  and  Arizona  Mining  Com- 
pany was  mamly  confined  to  the  Irish  Mag,  Senator,  and  Buckeye 
laims.  New  ore  bodies  were  developed  on  each  or  these  claims, 
nd  old  ones  continued  to  produce.  The  amoimt  of  development 
vork  totaled  14,818  feet  for  the  year.  The  total  number  of  dry 
ons  of  ore  smelted  was  215,671,  with  a  copper  content  of  8.95  per 
ent  dry  assay.  The  ore  smelted  includes  5,490  tons  of  custom  ore 
purchased  for  converter  Uning.  Barren  quartz  was  formerly  used 
or  the  latter,  but  has  been  abandoned^  and  it  is  foimd  that  the 
iliceous  ores  carrying  precious  metals  give  satisfaction.  The  com- 
pany was  greatly  inconvenienced  throughout  the  year  on  account 
f  shortage  of  fuel,  the  congestion  which  existed  on  the  Texas  rail- 
oads  making  it  impossible  to  purchase  sufficient  coal  to  meet 
equirements.    The  smelting  works  of  this  company  at  Douglas 
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have  had  the  addition  of  a  fifth  furnace,  which  was  completed  dur- 
ing the  year.  This  makes  it  possible  to  treat  1,200  tons  of  ore  per 
day  from  the  mines  at  Bisbee,  including  the  Bonanza  Circle  group. 
The  smelter  uses  about  100  tons  of  lime  per  day  and  is  getting  out 
almost  sufficient  copper-bearing  Ume  from  the  mines  to  answer  all 
demands. 

The  pubUshed  annual  report  of  the  Superior  and  Pittsburg  Cop- 
per Company  gives  its  total  output  of  refined  copper  as  9,045,750 
poimds,  and  the  value  of  gold  and  silver  as  $21,941.41,  averaging 
$4.85  per  ton  of  refined  copper.  The  ore  mined  was  110,700  tons; 
ore  smelted,  110,328  tons,  which,  less  its  moisture,  gave  95,779  dry 
tons  and  a  recovery  of  4.722  per  cent  of  copper.  The  total  number 
of  feet  of  development  work  during  the  year  was  40,018.7.  The 
most  important  ore  bodies  developed  on  the  company's  holding 
have  been  on  the  west  side  of  the  property  -from  the  Cole  shan;, 
and  through  the  use  of  this  shaft,  on  the  1,100-foot  level,  oxide  ore 
bodies  were  foimd  on  the  Jessie  Glencaim  claim  and  on  the  1,000- 
foot  level  of  the  Sunnyside  claim.  On  the  eastern  part  of  the  prop- 
erty at  Hoatson  and  Junction  shafts  the  development  work  has 
continuously  shown  bimches  and  bodies  of  oxide  ore.  At  the  Bri^s 
shaft  the  No.  20  crosscut  due  south  from  the  shaft  ran  through  400 
feet  of  leached  and  copper-stained  groimd.  The  average  number 
of  men  employed  for  the  year  was  799. 

The  Mountain  View  Development  Company,  operating  a  CToup  of 
nine  claims,  has  done  mainlv  prospecting  work,  the  ore  t^en  out 
in  development  work  being  shipped. 

Yellowstone  district. — ^The  La  Vantia  Mining  Company  operated 
the  Pierce  mine  near  Benson,  on  which  is  located  a  5-stamp  mill 
and  a  concentrator  of  15  tons  daily  capacity.  Some  bullion  was  pro- 
duced, and  several  tons  of  concentrates  were  shipped  to  the  smelter. 
The  property  is  being  developed. 

COCOimfO  COUKTT. 

Francis  district. — The  Highland  Mary  Mining  Company,  owning 
the  Highland  Mary  and  the  Blue  Rose  claims,  made  a  small  ship- 
ment of  copper  ore. 

Grand  Canyon  district. — ^The  Grand  Canyon  Copper  Company, 
located  near  Grand  View,  shipped  copper  ore  from  the  old  mine 
dumps.  The  mine,  which  has  been  idle  for  some  time,  is  being 
developed  and  has  a  shaft  140  feet  deep  and  a  timnel  2,300  feet  in 
length.  

GILA  COUNTY. 

The  county  ranks  fourth  in  the  total  value  of  its  metallic  produc- 
tion for  1906.  According  to  reports  received  from  14  deep  mines 
the  output  of  crude  ore  amounted  to  415,471  short  tons,  valued  at 
$5,628,753.  This  is  an  increase  of  174,143  tons  and  of  $1,627,707 
over  the  total  output  of  1905.  The  total  production  of  metal  is  as 
follows:  Gold,  2,317.93  ounces,  valued  at  $47,916;  silver,  122.098 
ounces,  valued  at  $81,806;  copper,  28,492,391  pounds,  valued  at 
$5,499,031.  The  total  quantities  of  metals  won  rrom  the  ores  show 
an  increase  over  1905  in  each  metal  except  gold,  which  is  $3,081  less 
in  1906.  Silver  increased  37,116  ounces  in  quantity  and  $30,477  in 
value;  copper,  3,500,597  pounds  in  quantity  and  $1,600,311  in  value. 
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The  output  of  copper  in  the  county  is  mainly  from  the  Old  Dominion, 
which,  since  the  be^nning  of  its  smelter  operations,  has  been  obliged 
to  ship  in  the  fluxing  ores  and  mattes,  secured  primarily  for  their 
sulphur  content,  from  Bisbee  and  Mexico.  The  quantity  of  sul- 
phur, however,  derived  from  the  ores  of  Globe  is  increasing  so  rapidly 
that  the  prospects  are  that  within  a  short  time  the  district  will  be 
independent  of  imports  for  its  supply.  The  prediction  is  made  by 
an  operator  in  the  camp  that,  with  ore  comrn^  from  the  Arizona, 
the  Commercial,  and  other  local  mines,  the  coming  year  will  relieve 
Globe  district  of  the  necessity  of  looking  to  foreign  sources  for  any 
ingredients  of  its  furnace  mixture. 

Globe  district. — The  Old  Dominion  Mining  Company  of  Maine, 
which  operates  the  United  Globe  and  the  Ola  Dominion  Mining  and 
Smelting  Company  of  New  Jersey,  is  now  engaged  in  the  erection  of 
the  fifth  unit  of  its  smelter  and  the  additional  building  of  a  rever- 
beratory  furnace.  With  these  two  units  in  operation,  the  company 
expects  to  maintain  a  monthly  output  in  the  neighborhood  of 
4,000,000  poimds  of  copper.  One  of  the  large  veins  imder  Buffalo 
Hill  has  recently  been  struck  in  drifting  from  the  Gray  shaft  of  the 
United  Globe  mines,  and  the  ore  contains,  besides  copper  and  sul- 
phur, a  notable  amount  of  precious  metals.  The  Continental  group 
of  the  Old  Dominion  Company  is  producing  more  copper  and  sulphur 
than  was  anticipated,  and  the  lower  levels  of  the  Ola  Dominion  mine 
likewise  are  producing  sulphur  ores  in  Quantity.  The  Globe  Consol- 
idated is  370  feet  deep  in  its  shaft  on  tne  Gem  claim.  The  Mallory 
mine,  operated  by  tne  same  company,  is  expected  to  become  a 
shipper  of  sulphide  copper  ores  in  1907. 

The  Proctor  mine  was  operated  by  lessees  during  the  year  and  pro- 
duced in  the  neighborhooa  of  80  tons  of  copper  ore.  The  Keystone 
mine  has  developed  into  a  profitable  producer.  The  property  is 
located  in  the  foothills  of  Pinal  Moimtains,  6  miles  soutn  of  Globe. 
A  tunnel  800  feet  long  has  been  driven  and  has  opened  5  feet  of  ore 
that  is  reported  to  be  very  rich  in  copper.  It  is  reported  that  the 
live  Oak  mine,  which  is  opened  to  a  depth  of  only  150  feet,  has  pro- 
duced altogether  $400,000  m  copper.  Exposed  in  the  mine  by  lessees 
is  one  of  the  largest  bodies  oi  sihceous  copper  ore  in  the  district. 
Work  has  been  renewed  by  a  new  company  wter  considerable  litiga- 
tion to  dispossess  the  lessees.  One  carload  of  ore  was  shipped  from 
the  Cox  and  CopUn  mine  to  the  smelter  which  carried  values  in  sil- 
ver. The  Apache  ConsoUdated  Copper  Company,  operating  the  Liv- 
ingston group,  shipped  a  good  grade  of  copper  ore  which  was  taken 
out  in  development  work.  The  Gibson  Copper  Company,  operating 
the  Summit  claim,  which  is  developed  by  an  incline  shaft  340  feet 
deep,  also  shipped  good  ore  and  performed  considerable  development 
work  on  the  property  during  the  year.  The  Black  Warrior  mine, 
operated  by  tne  Warrior  Copper  Company,  has  developed  its  prop- 
erty by  tunnels  aggregating  1,200  feet  in  length  and  was  a  regular 
shipper  of  good  copper  ore.  The  Arizona  Commercial  Copper  Com- 
panv,  operating  the  Copper  HiQ  and  Black  Hawk  mines,  is  sinking  a 
shaft  on  each  property,  the  former  being  800  feet  deep  and  the  latter 
500  feet.  Altogether  there  is  approximatelv  a  mile  of  underground 
openings  in  the  property.  The  Copper  Hill  is  mining  an  excellent 
body  of  sulphide  ore.  About  50  tons  of  this  ore  are  being  shipped  to 
the  Old  Dominion  smelter  daily,  where  it  is  milled  and  the  concen- 

21660-M  B  1906 11 


160 


MINERAL  RESOURCES. 


trates  are  smelted.  The  Black  Hawk  shaft  is  to  be  continued  to  the 
600-foot  level.  In  the  west  drift  of  the  fifth  level  of  this  mine  there 
has  been  exposed  a  good  vein  of  ore.  Other  producers  which  shipped 
mainly  copper  ores  are  the  Eureka  and  Pascoe  claims.  The  Globe 
Standard  Company  carried  on  development  work  on  a  vein  of  gold- 
silver-lead  ore  by  tunnel  and  shaft,  the  latter  down  83  feet. 

Mazatzal  district. — The  Copper  Butte  group  of  claims  were  produc- 
tive of  a  small  shipment  of  ore  carrying  copper  and  silver. 

San  Carlos  district — ^The  Saddle  Moimtain  Mining  Company  oper- 
ates a  group  of  claims  and  has  a  copper  matte  smelter  of  150  tons 
capacity  at  Christmas  camp.  This  camp  is  located  on  the  Gila  River 
at  the  southern  end  of  the  coimty.  From  200  to  400  men  have  been 
employed,  and  an  average  of  two  carloads  of  copper  matte  have  been 
shipped  per  week.  Most  attention  has  been  given  to  the  production 
of  copper  and  making  preparations  for  grading  a  tramroad  to  connect 
the  mines  with  the  smelter.  The  company  proposes  to  bridge  the 
river  so  that  the  gold  and  silver  ores  can  be  used  in  connection  with 
the  copper  smelting. 

QBAHAX  COUKTT. 

The  metal  output  of  this  county  for  1906  was  valued  at  $11,595,345, 
as  reported  by  18  operators  located  in  8  mining  regions.     As  com- 

Sared  with  1905  this  is  an  increase  of  $3,062,463  and  of  9  new  pro- 
ucers  and  3  new  districts.  The  18  mines  producing  may  be  classed 
according  to  their  chief  product  as  1  gold,  1  silver,  2  gold  and  silver, 
13  copper-gold-silver,  and  1  gold-silver-copper-lead.  The  Quantity 
and  value  of  each  metal  produced  are  shown  in  the  table  following: 

Production  of  qold,  silver ^  and  associated  metals  in  Graham  County ^  Ariz.,  in  1905  and 

1906. 


Metal. 


Gold fine  ounces. 

Silver do... 

Copper pounds. 

Lead do... 

Total 


1905. 


Quantity. 


2,236 

57,  m 

53,939,212 

800,000 


Value. 


146,222 

34,543 

8,414,517 

37,600 


8,532,882 


1906. 


Quantity. 


2,699.78 

130.904 

59,270,459 

221,600 


Value. 


155,809 

87,706 

11,439,199 

12,631 


Increase  (+)  or  de- 
crease (—). 


Quantity. 


11,595,345 


-I-  463.78 
-I-  73,713 
+5,331.247 
-    578,400 


I 


Value. 


-i-  10.587 
+  68.16S 
+3,034,69 
HM0 


1  — 

I 


+3,082,4SS 


The  production  of  ores  in  Graham  County,  Ariz.,  increased  from 
952,509  short  tons*,  valued  at  $8.96  per  ton,  in  1905  to  1,259,161  tons, 
valued  at  $9.21  per  ton,  in  1906 — a  gain  of  306,652  tons  and  of  25 
cents  in  value  per  ton. 

Source  of  gold  and  silver  in  Graham  County y  Ariz.,  in  1905  and  1906,  by  hinds  q^ow,  tn 

fine  ounces. 


Metal. 


Gold.. 
Silver. 


Year. 

Siliceous 
ore. 

Copper 
ore. 

Copper- 
lead  ore. 

/  1905 
1  1906 
/  1905 
t  1906 

3.00 

409.10 

5,024.00 

21,089.00 

2,136.00 

2,237.09 

47,167.00 

107,046.00 

97.00 

63.5D 

5,000.00 

2,770.00 

Total. 


2,06.60 
3,009.78 

st,m.m 

130,004.00 
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The  total  output  of  ore  mined  in  1906  was  1,259,161  short  tons,  of 
which  13  short  tons  were  treated  at  gold  and  silver  inills,  yielding  $124 
in  gold  and  10  ounces  in  silver.  There  were  treated  at  concentrating 
mills  1,058,915  short  tons  of  ore,  resulting  in  162,960  tons  of  concen- 
trates containing  $34,336  in  ffold  and  65,323  oimces  of  silver,  worth 
$43,766.  Ore  treated  at  smelters  amounted  to  150,078  short  tons, 
containing  $21,349  in  gold  and  65,571  ounces  of  silver,  worth  $43,- 
932.57.  Slag  re-treated  amoimted  to  50,155  short  tons.  The  gold 
and  silver  v^ues  are  included  in  concentrates.  According  to  a  subdi- 
vision of  the  kinds  of  ore  milled  or  smelted  in  the  county,  it  is  shown 
that  of  siUceous  ore  there  were  1,864  short  tons;  copper  ore,  1,257,020 
short  tons;  and  copper-lead  ore,  277  short  tons. 

Ash  Peak  district, — ^The  Ash  Peak  Mining  Company,  operating  the 
Commercial  claims,  shipped  an  ore  which  was  valuable  as  a  lining  for 
copper  converters  as  well  as  for  its  silver  content. 

ClarJc  district. — The  Mascot  Mining  Company  operated  9  claims 
known  as  the  Iron  Bell  group  and  1 1  claims  known  as  the  Morris  prop- 
erty and  made  several  sMpments  of  copper  ore.  The  property  is 
located  35  miles  west  of  SaflFord  and  is  developed  by  a  shaft  wnich  has 
been  sxmk  to  a  depth  of  100  feet. 

Copper  Mountain  and  Greenlee  districts. — The  flood  at  Clifton 
about  the  end  of  November,  which  seriously  damaged  the  smelting 
works  of  that  camp,  also  contributed  to  the  restriction  of  the  output. 
The  Detroit  Copper  Mining  Company  of  Arizona,  located  at  Morenci, 
is  remodeling  its  convertmg  plant.  A  reverberatory  furnace  has 
been  running  steadily  on  slag  and  flue  dust,  which  is  mixed  with 
crude  oil,  and  the  new  enlarged  concentrator  has  been  in  full  opera- 
tion for  several  months.  It  has  a  capacity  of  1,000  tons  every  24 
hours.  The  mine  is  developed  by  shafts  250  and  275  feet  deep,  also 
by  timnels  500  and  4,000  feet  long.  On  Chase  Creek  the  Depee  mill 
operated  on  a  small  tonnage  of  gold  ore  produced  from  the  Katydid 
and  other  claims.  The  Clifton  King  was  another  producer  of  quite 
an  important  quantity  of  gold  ore  containing  good  values,  which  was 
shipped  to  the  smelters. 

The  Arizona  Copper  Company,  at  Clifton,  in  the  Greenlee  district, 
is  the  most  important  producer  in  the  county.  The  milling  plant 
is  equipped  witn  a  new  jig  which  brought  the  capacity  of  the  plant 
originally  built  for  1,000  tons  up  to  1,450  tons.  The  300-ton  leach- 
ing plant  for  oxide  ores  and  the  smelter  were  kept  in  operation  during 
almost  the  entire  year,  except  during  November,  when  a  disastrous 
flood  damaged  the  smelting  works.  The  company  has  introduced 
electrical  traction  in  the  mines. 

The  New  England  and  Clifton  Copper  Company  shipped  during 
the  latter  part  of  the  year  an  average  of  about  40  tons  of  copper  ore 
per  day,  said  to  average  better  than  10  per  cent  copper,  to  the  Shan- 
non smelter.  The  ore  is  hauled  by  wagon  about  2  J  miles  to  an  ore 
bin  and  then  loaded  on  tramwav  cars,  which  are  hauled  to  a  connec- 
tion with  the  Arizona  Conper  Ciompany^s  railroad. 

The  Shannon  Copper  Company  took  advantage  of  the  high  price 
of  copper  and  better  supply  of  iron  sulphide  ore  from  other  camps 
to  handle  its  low-grade  ores,  of  which  it  treated  an  immense  tonnage. 
The  Standard  Copper  Company  develops  its  property  by  shaft  121 
feet  deep  and  tunnel  1,045  feet  long.    The  other  properties  pro- 
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ducing  in  the  district  are  Stevens  Copper  Company,  Standard  Consoli- 
dated Copper  Company,  and  Clifton  Copper  Mines  (Limited).  The 
New  York  and  Arizona  Gold  and  Copper  Company  has  been  organ- 
ized to  develop  a  gfoup  of  25  claims  known  as  the  Buzzards  Shadow 
and  Lillian  group.  Some  of  the  claims  have  been  worked  years  ago 
by  an  arastra.  The  property  is  to  be  developed  by  tunnels  which 
will  cut  the  ore  bodies  at  a  good  depth. 

Lone  Star  district, — ^The  Gila  Valley  Copper  Company  has  carried 
on  development  work  for  several  years  and  a  concentrating  mill  of 
60  tons'  daily  capacity  was  erected  during  the  year.  Its  mine  is 
developed  by  six  sharts.  This  property  rormerly  belonged  to  the 
Federal  Minmg  Company. 

Mayflower  district, — ^A  few  tons  of  ore  were  shipped  from  the  Tip- 
ton, Pmlip,  and  Frank  Morris  claims  assaying  about  25  per  cent  m 
copper.     The  property  is  undeveloped. 

Stanley  Butte  district, — ^The  Ocean  group  claims  produced  a  few 
tons  of  ore  taken  from  the  surface  for  a  test.  The  property  is  under 
bond  and  it  will  probably  be  a  producer  during  1907.  The  Tri-Bul- 
lion  Smelting  and  Development  Company  made  several  shipments 
of  selected  ore  carrying  lead,  copper,  gold,  and  silver. 

MABICOPA  COUKTY. 

The  railroad  under  construction  by  the  Santa  Fe  Railway  Com- 

?any  from  Wickenburg  to  Bengal  in  California  is  completed  to 
arker  on  the  Colorado  River,  m  Yuma  County.  The  transpor- 
tation facilities  have  afforded  many  mining  companies  the  chance  of 
utting  in  more  extensive  equipment.  The  mining  regions  reached 
y  the  new  line  of  railway  are  nearly  all  in  Yuma  Coimty  but  have 
not  become  regular  producers  of  ore. 

Agua  Fria  district. — ^The  Relief  Gold  Mining  Company  has  devel- 
oped its  property  to  a  depth  of  500  feet.  I^umerous  faults  and 
breaks  have  been  encoimtered  in  the  upper  levels.  Sufficient  gold- 
bearing  ore  is  taken  out,  averaging  $5  per  ton,  to  keep  the  null  run- 
ning one  shift  per  day.  The  mine  is  being  developed  and  it  is  expected 
with  a  deeper  shaft  that  more  water  will  be  encountered  for  use  in 
the  mill.  The  lack  of  water  has  been  the  great  drawback  to  the 
continuous  operation  of  the  plant. 


E 


KOHAVE  COUKTT. 


Of  much  importance  to  the  mining  industry  of  the  county  was  the 
installation  of  an  electrical  power  plant  at  Kingman  by  the  interests 
controlling  the  Gold  Road  Mining  and  Explorations  Company.     Tlie 

Slant  is  constructed  mainly  to  supply  its  mines  and  milhng  plant  at 
rold  Roads,  24  miles  southwest  or  Kingman,  with  electrical  power. 
Another  electrical  plant  is  contemplated  at  Needles,  Cal.,  to  lumish 
mines  at  Vivian  in  this  coimty  with  power,  and  as-weU  to  pump 
water  from  the  Colorado  River  tor  milling  purposes.     One  producer— 

fjas  power  plant — ^is  reported  to  be  worfing  successfully  in  the  Wal- 
apai  district.  New  concentration  mills  have  been  constructed  on  the 
De  la  Fontaine  and  Star  Spangled  Banner  mines  at  Stockton  WH, 
and  also  on  the  Golden  Gem  mine,  the  property  of  the  Gblden  Star 
Mining  Company  14  miles  north  of  Stockton  HiU;  and  near  by  the 
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Cerbat  Mountain  Mining  Company  is  preparing  for  the  erection  of  a 
plant.  Through  the  operations  of  27  producers,  an  increase  of  6 
reporting  over  the  precedmg  year,  the  output  of  the  county  amounted 
to  64,832  short  tons  of  ore,  having  a  total  value  of  $850,841.  The 
^Id  produced  amounted  to  31,010.02  ounces,  valued  at  $641,034; 
silver  to  145,179  ounces,  valued  at  $97,270;  copper  to  315,992 
pounds,  valued  at  $60,986;  and  lead  to  904,399  pounds,  valued  at 
$51,551.  Comparing  these  figures  with  those  for  1905,  the  ore 
increased  12,120  short  tons  in  quantity  and  $253,316  in  value  in  1906. 

A  brief  description  of  properties  and  their  location  by  districts 
follows: 

Bentley  district. — ^The  Grand  Gulch  Mining  Company  shipped  about 
12  cars  of  ore,  some  of  which  was  taken  from  the  old  dumps.  Devel- 
opment work  was  carried  on  by  a  400-foot  shaft.  It  will  be  possible 
to  operate  the  property  as  long  as  the  price  of  copper  is  high,  a  con- 
dition necessitated  by  the  long  naul  of  65  miles  to  tne  railway  station 
at  Moapa,  Nev. 

BtuaJc  Mountain  district. — ^The  Gamette  claim  made  an  important 
shipment  of  gold  and  silver  ore  to  the  smelter  at  Needles,  Cal. 

Cedar  VaMey  district. — The  Yucca  Mining  Company  did  mostly 
development  work  and  only  operated  the  cyanide  mill  for  a  short 
time.  The  mill  is  equipped  witn  10  stamps  and  concentrators.  The 
shaft  on  the  property  is  350  feet  deep. 

Gold  Basin  district. — ^The  Minnesota  and  Arizona  Gold  Mining  Com- 
pany operated  until  May.  A  10-stamp  mill  treated  the  ore  by  amalga- 
mation and  cyanide  processes.  The  mine  is  developed  by  a  shaft  ioo 
feet  deep,  and  by  2  tunnels  900  and  1,100  feet,  respectively.  A  long 
tunnel  is  contemplated  to  tap  the  veins  in  the  El  Dorado  claim  at  a 
depth  of  600  feet  on  the  incUne.  Other  properties  operating  and 
producing  are  the  Gold  Belt,  Never  Got  Left,  and  Jim  Blaine  mining 
claims. 

Indian  Secret  district. — The  Mohave  Gold  and  Silver  Company 
shipped  to  the  smelter  a  small  quantity  of  sorted  ore  taken  from  the 
Grant,  Cornopia,  and  Good  Luck  claims  carrying  $20  in  gold  and  300 
ounces  of  silver  per  ton.  The  total  development  work  will  aggregate 
2,115  feet  in  shafts  and  1,100  feet  of  drifts.  There  are  from  200  to  500 
tons  of  ore  on  the  dumps,  at  each  of  the  three  claims  being  developed. 
This  ore  is  ready  for  the  amalgamation  mill  of  about  50  tons  daily 
capacity  which  will  be  built  sometime  during  1907. 

San  Francisco  district. — The  Gold  Road  Mining  and  Explorations 
Companv,  operating  the  Gold  Roads  mine  and  cyanide  mill  of  160 
tons  daily  capacity,  had  a  very  prosperous  year,  and  continues  to  be 
the  principal  promicer  of  gold  in  the  county.  The  vertical  shaft  has 
reacned  a  depth  of  700  feet.  On  the  600-foot  level  the  main  ore 
shoot  has  been  opened  up  for  a  length  of  750  feet  and  is  10  feet  wide 
for  nearly  the  whole  distance.  The  company  is  bettering  its  present 
power  faciUties  by  the  installation  of  a  big  electric  plant  at  Kingman. 

The  German-American  Mining  Company,  owning  a  group  of  claims 
near  Vivian,  has  been  a  producer  of  gold  and  silver  for  four  years. 
Its  property  is  developed  to  a  considerable  extent.  The  10-stamp 
mill,  with  a  30-ton  cyanide  plant  attached,  was  in  operation  a  part 
of  the  year.  Insufficient  water  was  the  cause  of  the  decreased  pro- 
duction. There  is  a  possibility  that  sufficient  water  to  supply  the 
whole  district  will  be  nimished  from  the  Colorado  River  by  an  inde- 
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pendent  company,  and  with  this  prospect  the  German-American 
Company  is  getting  its  property  into  shape  for  a  permanent  produc- 
tion. 

The  Arizona  Pyramid  and  Boulevard  Mining  Company,  equipped 
with  a  20-stamp  mill,  treating  ore  by  amalgamation^  concentration, 
and  cyanide,  operated  part  or  the  year.  Tne  mine  is  developed  by 
a  vertical  shaft  400  feet  deep,  and  the  ores  extracted  carry  gold  and 
silver. 

West  of  the  Gold  Road  camp,  the  Pasadena  Mining  Company  has  been 
developing  in  a  small  way,  and  its  neighbor,  the  Hilty  mine,  equipped 
with  a  steam  hoist  and  10-stamp  mul,  has  been  idle  on  account  of 
scarcity  of  water.  The  Victor  and  Virgin  mine  and  mill  are  being 
supplied  with  water  from  a  pipe  line,  which  is  being  laid  from  the 
Colorado  River. 

WaUapai  district, — ^The  Altata  mine,  which  is  developed  by  a 
300-foot  shaft  and  a  tunnel  350  feet  long,  produced  several  hundred 
tons  of  ore,  which  carried  copper,  gold,  and  silver.  This  ore  was 
encoimtered  while  cutting  a  station  on  the  130-foot  level;  and  it 
continued  downward  about  60  feet.  At  the  200-foot  level,  the  ore 
was  cut  into  again. 

The  St.  Louis  Consolidated  group  of  mines  has  been  worked  for  the 
last  two  years,  and  shipped  during  1906  a  large  tonnage  of  silver-lead 
ore  to  the  Needles  smelter.  From  the  Ramrod  dump  several  hundred 
tons  of  tailings  that  were  treated  by  cyanide  yielded  some  gold  bullion. 
The  Cerbat  Mountain  Mining  Company,  developing  the  Vanderbilt 
group,  shipped  some  ore  to  the  smelter.  The  mine  is  opened  by  a 
250  foot  incline  shaft  and  by  a  tunnel  280  feet  long.  The  cyanide 
mill  of  30  tons  daily  capacity  will  be  finished  in  1907.  The  Keystone 
mine  is  developed  by  a  shaft  265  feet  deep  and  equipped  with  a 
5-stamp  amalgamation  mill.  The  ore  produced  during  the  year  was 
shipped  to  the  smelter  and  yielded  mainly  silver,  with  some  copper 
and  gold.  The  Spread  Ea^le  group,  near  Mineral  Park,  was  developed 
and  produced  some  ore,  which  netted  the  company  for  its  lead,  gold, 
and  silver  about  $2,000.  The  depth  attained  in  the  mine  is  over 
100  feet.  The  Lucky  Boy  group  shipped  several  carloads  of  ore  to 
the  smelter.  The  contents  were  mainly  gold  and  silver;  the  mine  is 
developed  by  a  shaft  500  feet  deep.  A  plant  is  to  be  put  in  to  handle 
low-grade  ore,  which  has  been  encountered  on  the  200-foot  level. 
The  property  has  produced  many  thousand  dollars^  worth  of  rich 
silver  and  gold  ore,  the  silver  predominating  and  averaging  as  high  as 
$400  i>er  ton.  The  rich  ore  near  the  surface  has  all  b^n  stoped  out 
and  shipped  to  the  smelters.  The  Midnight  claim  was  a  prooucer  of 
some  ore  taken  out  in  development  work,  which  was  shipped  to  the 
smelter.  An  incline  shaft  has  been  simk  to  a  depth  of  200  feet  in  a 
mass  of  vein  matter  in  which  there  are  many  small  streaks  of  good 
ore  that  is  of  a  shipping  grade. 

The  Arizona-Mexican  Mining  and  Smelting  Company  owns  several 

froperties  in  this  district  and  also  operated  the  smelter  at  Needles. 
ts  Champion  and  Star  Spangled  Banner  properties  were  large 
producers  of  lead,  gold,  and  silver.  On  the  Banner  mine  there  is  a 
35-ton  concentration  mill  equipped  with  jigs  and  tables  which  was 
kept  in  operation  during  the  larger  part  of  the  year.  The  mine  is 
developed  by  a  tunnel  1,600  feet  long,  in  which  there  is  a  winze 
135  feet  deep. 
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The  Minnesota-Connor  mine,  owned  by  the  Philadelphia  and 
Arizona  Mining  and  Milling  Company,  re-treated  at  its  mill  a  lot  of 
old  tailings  ana  shipped  some  crude  ore  to  the  smelter,  which  yielded 
values  in  gold  and  silver.  The  property  has  been  imder  bond  for  the 
last  three  years  to  other  parties,  and  the  dump  and  surface  workings 
have  been  made  to  produce  all  the  values  obtained  during  that  time. 
The  mill,  of  150  tons  daily  capacity,  is  equipped  with  roller  crushers, 

{"igs,  Wilfley  tables,  and  vanners.  The  shart  on  the  Minnesota  claim 
las  been  sunk  to  a  depth  of  530  feet,  and  drifts  have  been  run  off  on 
the  vein  at  each  hundred  feet  where  big  ore  bodies  were  opened  up. 
Since  the  property  was  located,  about  twenty-five  years  ago,  it  has 
produced  several  nimdred  thousand  dollars. 

The  Chloride  Gold  Mining  Company  made  several  shipments  of 
ore  to  the  smelters,  carrying  lead,  gold,  and  silver.  The  main  shaft 
has  reached  a  depth  of  335  feet  on  the  vein,  and  drifts  have  been 
run  off  on  the  200-foot  level  into  the  Samoan  and  Foiu-th  of  July 
OTound,  a  distance  of  230  feet.  On  this  level  a  timnel  has  reached 
uie  shaft  and  passes  into  the  moimtain  several  himdred  feet  beyond 
the  vein.  The  Samoan  vein  has  an  average  width  of  about  4  feet, 
with  pay  ore  in  streaks  from  li  to  3  feet  wide.  A  good  wagon  road 
connects  the  mine  with  the  railroad,  but  thus  far  the  ore  has  been 
packed  on  burros. 

The  C.  O.  D.  Mining  Company  produced  from  the  Little  Chief 
claim  at  Stockton  Hill  and  shipped  to  the  smelter  some  ore  taken 
out  in  development  of  the  property.  Other  properties  producing  in 
the  district  were  the  Distaff  and  the  La  Cruz  clauns.  The  Stockton 
Hill  Mining  Company  operates  the  De  la  Fontaine  and  Cupel  mines, 
the  former  bein^  openea  to  a  depth  of  400  feet.  A  new  concentrat- 
ing mill,  producmg  a  lead  and  zinc  product,  is  about  ready  to  go  into 
commission,  and  as  soon  as  teams  have  been  obtained  the  work  of 
hauling  ore  from  the  mine  to  the  mill  will  be  conmienced.  The 
shaft  at  the  mine  is  being  timbered  and  put  in  shape  to  handle  ore 
through  the  timnel  level.  At  least  a  thousand  tons  are  on  the 
dump  and  will  be  sent  to  the  mill. 

PHIA  COUNTY. 

The  production  of  the  coimty  for  1906  came  from  9  districts,  in 
which  16  properties  OToduced.  Twelve  of  these  were  deep  mines 
and  4  were  placers.  The  total  ore  output  amounted  to  64,883  short 
tons,  valued  at  $1,278,101,  which,  with  the  placer  yield,  amoimted 
to  $1,283,954.  This  total  continues  to  give  the  coimty  fifth  rank 
among  the  counties  of  Arizona  in  value  of  its  metal  production. 
The  gold  produced  amounted  to  977.18  oimces,  valued  at  $20,200; 
silver,  to  87,204  ounces,  valued  at  $58,427;  copper,  to  6,230,778 
pounds,  valued  at  $1,202,540,  and  lead,  to  48,888  pounds,  valued  at 
$2,787.  A  comparison  of  these  figiu-es  with  those  of  the  preceding 
year  shows  that  the  ore  tonnage  increased  27,697  tons  and  the  total 
value  of  the  output,  includmg  the  placer  production,  increased 
$305,690.  The  gold  increased  148.18  ounces  and  $3,063  in  value; 
silver,  37,841  oimces  and  $28,612  in  value;  copper,  276,008  pounds 
and  $273,596  in  value,  while  the  lead  decreased  1,500  pounds  and 
increased  in  value  $419. 

This  county  contains  many  richly  mineralized  mining  districts, 
which  have,  for  more  than  two  himdred  years,  produced  large  quan- 
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titles  of  gold  and  silver.  In  early  days,  with  silver  high  in  value, 
large  fortunes  were  taken  from  remote  districts  in  the  western  and 
southern  portions  of  the  county  before  the  ffreat  Tombstone  and 
Bisbee  districts  in  Cochise  Coimty  were  toucned.  After  being  so 
prominent  in  production  in  the  earlier  days,  the  declining  price  of 
silver  rendered  unprofitable  the  working  of  mines  for  that  metal,  and 
until  the  last  few  years  but  little  real  development  work  has  been 
carried  on.  Gold  has  never  been  a  prominent  factor  in  the  mineral 
output,  and  not  until  the  demand  for  copper  became  so  great  were 
mining  operations  conducted  in  an  extensive  manner.  The  Southern 
Pacific  transcontinental  line  crosses  Pima  Coimty,  and  the  southern 
branch  extends  south  through  Santa  Cruz  County  to  the  Mexican 
border.  From  the  main  line  the  Arizona  Southern  Kailroad  branches 
off  at  Red  Rock  and  connects  with  the  Silver  Bell  mining  district. 
Another  branch  line  to  be  completed,  known  as  the  Twm  Buttes 
Railway,  will  bring  Pima  and  Papago  districts  into  connection  with 
Tucson. 

Amole  district, — This  district  lies  about  10  miles  northwest  of 
Tucson,  and  is  locallj^  known  as  the  Tucson  district.  Its  ores  are  of 
low  OTade,  and  contain  copper,  gold,  silver,  and  lead.  Considerable 
development  work  continues  to  be  carried  on  by  a  number  of  mining 
companies. 

Ajo  district — This  district  lies  near  the  western  border  of  the  county, 
and  many  of  its  mining  properties  are  often  mentioned  as  being 
in  the  Aieyer  and  Growler  districts.  It  is  distant  about  50  miles 
from  Gila  Bend,  on  the  main  line  of  the  Southern  Pacific.  The 
property  known  as  the  Ajo  mine  was  famous  for  its  rich  ores  of  copper 
andsilver  more  than  half  a  century  ago.  The  remoteness  of  the  camp 
has  greatly  hindered  development  work. 

Arivaca  district — This  district  is  one  of  the  very  old  ones  in  Arizona 
and  claims  the  earliest  mining  operations,  which  were  productive  of  a 
large  output  of  silver.  It  includes  the  Gija  Mountains  and  a  part  of 
the  San  Luis  range,  and  is  distant  in  a  southerly  direction  by  wagon 
road  about  65  miles  from  Tucson.  The  Twin  Butte  Railroad  extends 
to  within  about  20  miles.  Gold  and  silver  ores  are  produced  and 
deposits  of  tungsten  ore  are  reported. 

navoquiviri  district. — The  southern  end  of  the  Bavoguiviri  range  is 
included  within  the  district  bearing  the  same  name.  It  is  distant  by 
wagon  road  about  60  miles  from  Tucson  and  is  likely  to  be  connected 
with  a  railroad  to  the  foot  of  the  range  should  a  survey  prove  it 
possible.     The  ores  in  the  district  carry  gold  and  silver. 

Cababi  district. — The  Cababi  and  Comababi  ranges  are  included 
within  the  Cababi  district,  75  miles  west  of  Tucson  by  wagon  road. 
Much  work  was  done  in  the  eighties  upon  several  properties  within 
this  district  and  high-grade  silver  ore  was  extractea.  Several  com- 
panies are  now  opening  up  copper  properties  in  this  vicinity,  and 
many  of  the  mining  claims  are  patented. 

Empire  district, — This  district  lies  southeast  of  Tucson  and  centers 
about  the  Empire  Mountains,  a  short  spur  of  the  Santa  Rita  ra:^e. 
The  shipping  point  is  Pantano,  a  distance  of  about  10  miles.  Tae 
principal  mines  of  the  district  produce  silver,  lead,  and  copper  ore. 

OreatermUe  district, — This  district  has  its  chief  product  in  placer 
gold.  It  lies  about  50  miles  south  of  Tucson,  and  its  nearest  railroad 
point  is  Sonoyta,  a  station  on  the  Southern  Pacific  branchi  and  about 
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10  miles  distant.  The  production  reported  by  a  dealer  in  placer  gold 
and  two  operators  amounted  to  136.64  oimces.  A  lack  of  water  in 
the  district  has  been  a  drawback  to  large  operations.  The  Santa 
Rita  Water  and  Mining  Company  did  no  work  except  to  keep  its 
several  miles  of  ditches  and  pipe  Imes  in  repair. 

Quijotoa  district.— The  district  lies  west  of  the  Cababi  district  and  is 
70  miles  almost  directly  west  of  Tucson.  As  a  silver  producer  it 
achieved  great  prominence  about  twenty  years  ago  and  is  noted  for 
its  dry  pmcer  oiggings,  worked  by  Indians  and  Mexicans  and  pro- 
ducing each  year  a  small  amount  of  gold,  which  is  coarse  but  mostly 
embeaded  in  a  cement  very  difficult  to  handle.  Within  the  district 
there  are  copper  deposits  of  some  promise.  The  Imperial  Gold 
Mining  Conipany  owns  most  of  the  productive  placer  ground. 

Silver  BeU  district. — Located  about  35  miles  northwest  of  Tucson 
in  the  Silver  Bell  moimtains,  this  district  has  the  distinction  of  having 
in  operation  the  largest  copper-producing  mine  in  Pima  Coimty.  It 
is  reached  by  a  wagon  road  from  Tucson  or  by  rail  connecting  with 
the  Arizona  Southern  Railroad  at  Red  Rock.    Copper  ores  carrying 

ffold  and  silver  predominate  and  are  of  a  smeltmg  character.  A 
arge  number  of  claims  in  the  district  are  patented.  During  the  past 
two  years  there  has  been  great  activity  in  development  and  produc- 
tion by  the  Imperial  Copper  Company,  its  output  being  about  100 
tons  per  day  of  ore  carrying  6  per  cent  copper  and  1 J  ounces  silver. 
The  owners  of  this  property  have  completed  another  organization 
known  as  the  Southern  Arizona  Smeltmg  Company,  having  in  con- 
struction at  Sasco,  12  miles  from  the  mines  in  tne  Santa  Cruz  valley 
on  the  Arizona  Southern  Railroad,  a  300-ton  copper  matting  and 
converting  plant.  These  two  companies  are  alUed  to  those  owning 
the  Tombstone,  Congress,  and  Poland  properties,  the  latter  two 
being  located  in  Yavapai  Coimty.  At  the  Imperial  mines  develop- 
ment work  has  been  pushed  ahead  rapidly  and  the  Mammoth  shaft, 
now  660  feet  deep,  is  being  sunk  still  deeper.  Developments  in  a 
winze  700  feet  from  the  shaJt  show  a  large  body  of  sulphide  ore  at  a 
still  greater  depth  than  the  shaft.  Aovantage  was  taken  of  the 
increased  price  of  copper  to  ship  lower  grade  ore  than  formerly.  A 
concentrating  mill  oi  300-tons  daily  capacity  will  be  erected  at  the 
mine,  as  an  abundant  supply  of  water  has  been  developed  in  it.  The 
nbminal  capacity  of  the  smelter  is  300  tons  of  average  ore  per  day, 
but  it  will,  it  is  said,  handle  more  than  this  amoimt  of  the  free  smelting 
Imperial  ore.  Space  in  the  smelter  building  is  provided  for  the  addi- 
tion of  another  furnace  for  custom  business.  The  Oxide  Copper 
Company  operated  the  Copper  Prince  group  of  30  claims,  whicn  lie 
south  of  the  Imperial  mine.  The  shaft  is  500  feet  deep  and  a  good 
grade  of  copper  ore  carrying  gold  was  shipped  during  the  year. 

Helvetia  district. — ^The  north  end  of  the  Santa  Rita  Range  is 
included  witlun  this  district,  and  is  reached  from  Tucson  by  wagon 
road,  a  distance  of  30  miles.  The  district  has  the  promise  of  a  rail- 
road, which  wiU  probably  skirt  the  eastern  slope  of  the  Catalina 
Range  and  intersect  the  Southern  Pacific  Railroad  at  Tucson.  The 
ores  contain  copper,  lead,  silver,  and  gold. 

The  Helvetia  Copper  Company  earned  on  development  work  in  its 
property  by  tunnels  and  shafts,  and  is  equipped  with  a  150-ton  copper 
rumace.  An  important  ore  body  was  encountered  on  the  800-foot 
level  in  the  Isle  Koyal  shaft.    The  workings  are  said  to  be  the  deepest 
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of  any  in  the  county.  The  copper  mattfe  produced  at  the  furnace  is 
hauled  to  Vails  station  on  the  southern  Pacific  Railroad,  a  distance 
of  14  miles. 

The  Lincoln  Consolidated  Mining  Company,  operating  the  Garcia 
group  of  13  claims,  has  been  developed  by  6  shafts  50  to  120  feet  in 
deptn.  The  property  produced  some  ore  during  the  year  which  is 
to  be  shipped  12  miles  oy  wagon  to  the  Twin  Buttes  Railroad.  The 
Tip  Top  Copper  Company  shipped  considerable  copper  ore  and  con- 
tinued to  develop  its  property,  which  has  a  total  of  4,800  feet  of 
crosscuts  and  tunnels.  The  company  is  working  a  large  force  of 
men  and  has  started  to  make  daily  shipments  to  El  Paso.     Other 

Eroperties  developing  are  the  Copper  Aiec  and  the  Cuprite  group, 
otn  of  which  made  shipments  of  ore. 

Pima  district. — The  San  Xavier  region  and  Olive  Camp  are 
embraced  within  this  district,  which  is  located  18  miles  southwest  of 
Tucson.  The  line  of  the  Twin  Buttes  Railroad  extends  into  this 
district,  its  terminus  being  at  the  property  of  the  Twin  Buttes  Min- 
ing and  Smelting  Company.  The  ores  contain  copj^r  principaUy, 
and  in  addition  silver  and  lead.  The  South  San  Aavier  Copper 
Company  conunenced  shipping  ore  the  latter  part  of  the  year. 

The  Mineral  Hill  Consolidated  Copper  Company  slupped  ore  dur- 
ing part  of  1906.  The  Mineral  Hill  Copper  and  Gold  Company  owns 
the  Hughes,  Costello,  and  Esperanza  groups,  and  shipped  3,500  tons 
of  copper  ore  carrying  silver  and  gold.  The  Senator  Morgan  mine 
operated  by  the  Twin  Buttes  Mining  and  Smelting  Company  is  devel- 
oped by  two  vertical  shafts,  one  155  feet,  the  other  135  feet,  with 
levels,  crosscuts,  winzes,  and  drifts.  The  ore  carries  principally 
copper  with  silver  values.  Important  shipments  were  also  ma^  by 
the  Paymaster  Mining  Company. 

The  Calumet  and  Arizona  Company  has  three  diamond  drills  in 
operation  in  the  district  on  groups  of  mines  recently  bonded.  The 
result  of  their  work  has  not  been  made  public. 

PIHAL  COUKTT. 

The  deep  mines,  reporting  production  for  1906  numbered  9,  a 
decrease  of  one  deep  mine  as  compared  with  1905.  Placer  gold  was 
reported  from  one  property.  The  total  ore  output  amounted  to 
2,552  short  tons,  valued  at  $42,810,  in  which  value  the  small  placer 
production  is  included.  The  gold  produced  amounted  to  642.60 
oimces,  valued  at  $13,284;  silver,  2,917  oimces,  valued  at  $1,954,  and 
copper,  142,859  pounds,  valued  at  $27,572.  A  comparison  of  the 
figures  of  1906  with  those  of  1905  shows  that  the  ore  decreased  9,413 
tons  in  Quantity  and  $93,116  in  value.  This  decrease  is  lankly 
accounted  for  by  the  transfer  of  figures  for  the  1906  production  oft£e 
Saddle  Moimtain  Mining  Company  from  Pinal  to  Gila  County,  where 
the  largest  part  of  its  production  originates.  No  lead  was  reported. 
The  county  should  have  a  larger  production  as  soon  as  the  gold  and 
silver  properties  of  the  Saddle  Mountain  Company  are  operated,  and 
a  railroad  is  completed  to  the  Pioneer  district,  where  the  Lf^e  Supe- 
rior and  Arizona  Mining  Company^s  properties  are  located.  'Hie 
Mineral  Creek  district  also  promises  production.  The  placer  produc- 
tion wiU  also  increase  the  total  to  some  extent. 

Oasa  Grande  district. — ^The  Desert  Queen  Mining  Company  has 
foimd  difficulty  in  operating  its  property,  an  old  and  important  minei 
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with  the  present  equipment  of  .a  2-stamp  plate-amalgamation  mill, 
followed  by  cyanide  treatment  for  the  tailings.  The  mining  is  by  shal- 
low shafts  and  open  cuts. 

The  Bonanza  Reef  mines  have  been  taken  over  by  the  Arizona 
Mercantile  Transportation  and  Smelting  Company.  The  property 
has  a  700-foot  vertical  shaft  and  a  timnel  216  feet  long.  It  is  well 
developed  above  the  500-foot  level.  There  is  also  a  20-stamp  mill 
with  cyanide  plant  having  a  capacity  of  50  tons  of  ore  per  day. 
Other  equinment  consists  of  a  silver-lead  smelter  and  a  50-ton  copper 
furnace.     Only  test  lots  of  ore  were  treated  during  the  year. 

Mineral  Greek  district, — ^The  Big  Lead  Mining  and  Smelting  Com- 
pany started  its  mill  at  Bay  early  in  December  and  has  been  operating 
steadily  since  that  time.  Concentrates  turned  out  at  this  plant  are 
high  grade,  carrying  about  35  per  cent  copper  with  considerable  gold 
and  sflver.     This  product  is  bemg  held  at  the  property. 

Pioneer  district, — ^The  Lake  Superior  and  Arizona  Mining  and 
Smelting  Company  operated  the  Golden  Ea^le  group  in  a  small 
way,  shipping  a  few  carloads  of  copper  ore  wmch  earned  some  gold 
and  silver.  The  property  is  opened  by  an  incline  shaft  612  feet 
deep  and  by  tunnels  3,328  feet  long.  There  are  two  veins  under 
development  occurring  at  contact  between  quartzite  and  Umestone. 
The  ores  are  mainly  sniceous  oxides  and  carbonates,  associated  with 
iron  and  manganese.  From  the  Eureka  property  in  this  district 
there  were  shipped  several  carloads  of  high-grade  copper  ore.  A 
depth  of  158  feet  has  been  reached,  and  a  crosscut  is  said  to  reveal  an 
ore  shoot  7  feet  wide,  with  a  2-foot  streak  of  7  per  cent  copper  ore. 
The  American  Copper  Company  is  operating  the  Coughlan  Mine. 
The  development  work  consists  of  a  140-foot  tunnel,  which  is  con- 
nected with  a  shaft.  A  trial  shipment  was  made  during  the  year. 
Good  ore  has  been  foimd  in  the  old  shaft  of  the  Queen  Afining  Com- 
pany's property,  which  adjoins  the  Golden  Eagle  group.  This  shaft 
was  put  down  to  develop  the  property  for  silver,  and  has  recently 
been  reopened  to  the  300  and  400  foot  levels.  On  the  latter  level 
hid^-graae  carbonate  ore  is  reported  to  occur. 

jRiverside  district, — ^The  old  Bryan  mine,  which  is  included  in  the 
Riverside  group,  shipped  several  carloads  of  copper  sulphide  ore,  and 
development  work  or  several  hundred  feet  was  performed  on  the 
property.  The  ore  is  said  to  average  5  feet  in  width,  and  assays  12 
per  cent  of  copper  and  28  per  cent  of  iron.  The  Gold  Coin  Mining 
Company,  operating  a  group  of  the  same  name,  milled  25  tons  of  ore, 
from  which  was  recovered  about  $800  in  gold.  This  property  is 
located  north  of  Troy  and  7  miles  from  the  railroad.  The  Troy- 
Manhattan  Copper  Company,  owning  the  Manhattan  mine,  shipped 
some  ore  containing  copper  during  the  year.  The  property  is  devel- 
oped by  a  vertical  shaft  146  feet  in  depth,  by  an  incline  shaft  400 
feet  deep,  and  by  2,000  feet  of  drifts  ana  tunnels. 

Old  Hoi  district, — The  Mandina,   Guadeloupa,   and  Colonel  Bill 
roperties,  near  the  Southern  Bell  mine,  in  this  district,  produced  a 
ittte  ore.     There  is  on    the  properties  a  3-stamp  mill,  which   is 
equipped  with  2  Wilfley  tables. 

Saddle  Mountain  district, — The  property  of  the  Saddle  Moimtain 
Mining  Company  is  located  across  the  Grila  River  fyom  its  copper 
mines  fmd  smelter,  in  Gila  County,  and  comprises  fifteen  claims  of 
gold  and  silver  deposits  on  Saddle  Mountain,  m  Pinal  Coimty.     The 
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claims  are  developed  by  some  4,000  feet  of  imderground  work,  and 
are  said  to  be  in  condition  to  produce  30  or  more  tons  per  day  of  ore 
carrying  about  15  oxmces  in  silver  and  $2.50  in  gold  per  ton.  The 
company  has  done  no  great  amoimt  of  work  on  the  claims  for  the 
last  two  years,  owing  to  almost  continuous  high  water  in  the  river, 
but  has  paid  special  attention  to  its  copper  properties  in  Gila  Coimty. 
A  bridge  and  tramroad  are  contemplated  to  connect  the  gold  and 
silver  properties  with  the  smelter,  so  that  the  ore  can  be  used  in  con- 
nection with  the  copper  smelting. 

SAKTA  CSirZ  COUNTY. 

The  activity  of  the  Mowry  Mines  Company  in  the  completion  of  a 
lead  smelter  of  100  tons  daily  capacity  and  the  reopening  of  a  number 
of  old  mines  in  1905,  made  the  mining  prospects  of  this  coimty  look 
very  bright  for  the  future.  During  1906  a  consoUdation  was  effected 
whereby  the  Santa  Cruz  Mining  and  Smelting  Company  took  over  the 
Mowry  lead  mines  in  the  Patagonia  district  and  the  Alto  copper 
mines  in  the  Santa  Rita  range.  Both  properties  have  been  workmg 
at  great  disadvantage  because  of  the  cost  oi  $5  per  ton  for  fuel,  result- 
ing from  a  wagon  haul  of  14  miles  to  the  Soutnem  Pacific  Railroad. 
It  is  announced  that  a  smeltuig  plant  of  750  tons  capacity  will  be 
built  by  the  company  on  the  Santa  Cruz  River  and  tnat  a  railroad 
will  connect  mines  and  smelter. 

There  were  five  producers  reporting  production  for  the  year  1906. 
The  total  ore  output  amoimted  to  122,049  short  tons,  valued  at 
$127,946.  The  gold  produced  amoimted  to  18.68  ounces,  valued  at 
$386;  silver,  62,459  ounces,  valued  at  $41,848;  copper,  10,382 
pounds,  valued  at  $2,004;  and  lead,  1,468,556  pounos,  valuea  at 
$83,708.  Comparison  of  the  figures  for  1906  with  those  for  1905 
shows  the  ore  tonnage  to  have  increased  120,541  short  tons  in  quan- 
tity and  $63,938  in  value. 

Aztec  district — ^This  district,  bounded  bv  the  Tyndall  district  on 
the  west  and  the  Wrightson  district  on  the  north,  is  reached  by  a 
wagon  road  from  Patagonia,  a  distance  of  about  5  miles.  The  Ivan- 
hoe  Mining  Company  owns  a  number  of  claims  in  the  district  con- 
taining silver  ana  copper  ores. 

Harshaw  district, — This  district  Ues  on  the  east  side  of  the  Pata- 
gonia range.  An  excellent  wagon  road  follows  the  line  of  division 
between  this  and  the  Patagonia  district  and  gives  access  to  all  prop- 
erties at  a  distance  of  from  3  to  25  miles.  It  is  probable  that  a  line 
of  railroad  will  shortly  put  this  district  in  direct  railroad  connection 
with  the  Southern  Pacific  branch  line,  the  junction  point  being  the 
town  of  Patagonia.  The  camps  of  Harshaw,  Mowry,  Duquesne, 
Washington,  and  Lochiel  are  within  the  boundaries  of  the  Harshaw 
district.  The  most  important  mining  corporation  operating  is  tlw 
Santa  Cruz  Mining  and  Smelting  Company,  which  was  recently 
organized  and  took  over  the  Mowry  mines  and  smelter.  The  plant 
consists  of  a  concentrator  and  a  lead  smelter.  Another  important 
organization  is  the  Patagonia  Mining  Company,  owning  the  Haid- 
shell  and  Flux  group  of  claims.  The  character  of  the  ore  is  silver- 
lead,  carrying  some  ^old.  It  is  reported  that  about  50,000  tons  of 
ore  have  been  shipped  from  these  properties  in  the  past.  Only  devel- 
opment work  was  done  in  1906.  The  World's  Fair  group  produced 
ore  during  the  year,  as  it  has  done  during  the  last  sixteen  years. 
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The  greatest  depth  opened  on  the  property  is  600  feet.  Its  location 
is  about  13  miles  south  of  Patagonia.  The  ore  contains  silver,  lead, 
copper,  and  gold. 

Uro  Blanco  district. — ^The  district  embraces  the  whole  of  the  moun- 
tain range  bearing  the  same  name,  as  well  as  a  part  of  the  Tumaca- 
rori  Range.  The  Mexican  border  line  forms  the  southern  line  of  this 
the  largest  mining  district  in  the  county.  Nogales,  40  miles  east,  is 
the  nearest  railroad  point,  but  by  reason  of  more  favorable  grades 
the  bulk  of  the  hauling  is  to  Tucson,  70  miles  to  the  north.  The  ex- 
tension of  the  Twin  Suttes  Railroad  and  the  building  of  the  pro- 
jected north  and  south  road  to  the  Gulf  of  California  will  bring  the 
most  distant  parts  of  this  district  within  not  more'  than  10  or  15 
miles  from  a  railroad. 

PcUoffonia  district. — ^The  west  side  of  the  Patagonia  Range  is  in- 
cluded within  this  mining  district,  and  a  number  of  mines  are  being 
operated.  Access  is  had  both  by  Patagonia  and  from  Nogales, 
many  of  the  camps  bein^  reached  more  directly  from  the  latter  point, 
distant  from  10  to  20  miles.  The  district  is  bordered  on  the  east  by 
the  Harshaw  district,  which  was  mentioned  in  a  former  report  as 
part  of  the  Patagonia  district.  There  are  a  number  of  mining 
claims  situated  within  its  boundaries  that  are,  according  to  a  new 
division  of  the  districts,  located  on  the  Harshaw  side  of  the  range. 

The  Four  Metals  Mining  Company,  with  properties  located  on  the 
eas|}  side  of  the  Patagonia  Mountains,  made  a  small  shipment  of  ore 
carrying  copper,  gold,  and  silver.  The  company  is  prospecting  the 
Gross  j^up,  from  wnich  the  shipment  was  made.  The  National 
Consohdated  Mining  Company,  with  property  located  about  12 
miles  in  a  northerly  direction  from  Nogales  on  the  west  side  of  the 
Patagonia  Mountains,  is  developing  a  large  group  of  claims.  The 
ore  snipped  during  the  year  carried  lead,  copper,  gold,  and  silver. 

Wriahtsan  district — ^The  Happy  Jack  Mining  Company,  operating 
the  Mountain  View  claims,  made  an  important  strike  during  the 
year  and  shipped  ore  rich  in  lead,  with  copper,  gold,  and  silver.  The 
property  has  a  vertical  shaft  200  feet  deep  and  a  tunnel  950  feet  long. 


YAVAPAI  COUITTY. 


This  county  continues  to  hold  third  place  in  the  aggregate  value 
of  its  mineral  production,  which  amounted  in  1906  to  $9,894,458,  of 
which  $1,256,623  was  in  gold  and  708,439  oimces,  valued  at  $474,654, 
were  in  silver.  This  was  reported  by  39  deep-mine  producers  and 
buyers  of  placer  gold  in  7  localities.  The  tonnage  amounted  to 
396,788  short  tons,  of  which  there  were  treated  at  gold  and  silver 
mflls  3,456  short  tons.  From  this  were  extracted  $323,848  in  gold, 
and  10,824  oimces  of  silver,  valued  at  $7,252.  From  97,758  short 
tons  of  ore  there  resulted  7,688  short  tons  of  concentrates,  containing, 
besides  other  values,  gold,  $260,807,  and  silver,  69,492  ounces,  val- 
ued at  $46,559.64.  Crude  ore  shipped  to  smelters  amounted  to 
295,574  filiort  tons,  containing  in  gold  $654,199,  and  in  silver,  628,004 
ounces,  valued  at  $420,762.68.  The  placer  yield  was  $17,769  in  gold, 
and  119  ounces  of  silver,  worth  $80.  Of  the  65  milling  plants  in  the 
county,  18  were  in  operation,  and  of  the  6  smelting  plants  2  were  in 
commission.  The  aggregate  daily  capacity  of  the  reduction  plants 
in  Yavapai  County  is  estimated  to  be  over  6,500  tons,  about  equally 
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divided  between  mills  and  smelters.  In  1906  only  1,087  tons,  count- 
ing three  hundred  and  sixty-five  days  in  the  year,  were  handled  daily, 
and  of  that  quantity  about  two-thirds  were  treated  in  smelters.  The 
United  Verde  Copper  smelter,  at  Jerome,  has  a  larger  capacity  than 
any  other  plant  m  this  county,  but  the  Arizona  Smelting  Company's 

giant,  at  Humboldt,  with  its  new  additions,  will  almost  equal  it.  Tlie 
leopatra  Copper  Company,  near  Jerome,  recently  completed  a  50-ton 
copper  matting  plant.  Tne  matte  product  will  either  be  bessemerized 
at  tne  Verde  works  or  shipped  out  of  the  Territory.    Among  the  milling 

Slants  operations  are  generally  wet  concentration,  usuafly  precedea 
y  amalgamation,  and  in  a  few  instances  followed  by  cyanidation. 
Tne  placer  mines  in  the  southern  part  of  the  county,  at  Rich  Hill 
and  in  other  localities,  produced  less  than  in  1905.  Tiie  table  follow- 
ing shows  that  the  copper  and  lead  output  increased  as  well  as  the 
tonnage  of  ore  mined. 

Production  o/gold^  silver,  and  associated  metals  in  Yavapai  County,  Ariz. ,  in  1905  and  IBOd 


Motal. 


Gold fine  ounces 

Silver do. . 

Copper pounds 

Lead 


Zinc. 


.do. 
.do. 


Total. 


67,293 

786,707 

34,279,734 

697,806 

140.000 


$1,391,070 

475, 171 

5,347,638 

32, 797 

8,260 


7,254,936 


1906. 

Increase  (+)  or  de- 
crease (— ). 

Quantity. 

Value. 

Quantity. 

Vaine. 

60, 789. 11 

708,439 

42,080,740 

729, 787 

$1,266,623 

474,654 

8,121,583 

41,596 

-  6,503.89 

-  78,268 
+7,801,006 
+      31,961 

-  140,000 

-    $134^417 

617 

+  2,773,945 

+         8,801 

8,aw 

9,894,458 

+  2,630,822 

The  production  of  ores  in  Yavapai  County,  Ariz.,  increased  from 
364,697  short  tons,  valued  at  $19.83  per  ton,  in  1905,  to  396,788 
short  tons,  valued  at  $24.89  per  ton,  in  1906,  a  gain  of  32,091  tons 
and  of  $5.06  in  value  per  ton. 

The  origin  of  the  precious  metals,  by  different  kinds  of  ore,  is  given 
in  the  following  table: 

Source  of  gold  and  silver  in  Yavapai  County,  Ariz. ,  in  1905  and  1906,  in  fine  ounces. 


Metal. 


Gold.. 
Silver. 


Year. 


Placers. 


1,287.00 
859.54 
156.00 
119.00 


Siliceous 
ore. 


Copper 
ore. 


21,650.00 
15,355.00 
37,189.00 
24,316.00 


40,884.00 

39,326.75 

707,898.00 

654,10a00 


Lead  ore. 


2,755.00 

5,247.82 

34,780.00 

29,896.00 


Copper- 
lead  ore. 

Lead- 
zinc 
ore. 

TotaL 

717.00 

fl7.2ll8.00 

60, 789.  n 
786,707.00 
706, 43a  00 

6,684.00 

The  producing  properties,  located  by  districts,  are  briefly  described 
in  the  loUowing  paragraphs: 

Agita  Fria  Mstrict — The  Carrol  Gold  and  Copper  Company,  oper- 
ating the  Carlton  group,  took  out  a  number  of  tons  of  ore  during 
development  work.  There  are  four  claims  in  the  group,  covering 
several  large  and  well  defined  veins,  carrying  values  in  gold,  silver, 
and  copper.  An  incline  shaft  has  been  sunk  to  a  depth  of  2(40  feet 
about  20  feet  below  water  level  and  is  reported  to  have  passed 
through  ore  bodies  of  considerable  extent.  The  flow  was  too  strong 
to  handle  with  buckets  and  sinking  was  teniporarily  stopped. 

Big  Bug  district, — The  Arizona  Blue  Bell  Copper  Company,  oper- 
ating the  Blue  Bell  mine,  was  transferred  dunng  the  year  to  tie 
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Arizona  Exploration  Company.  This  company  is  composed  princi- 
pally of  stockholders  of  tne  Arizona  Smelting  Company,  owners  of 
the  smelting  plant  at  Humboldt.  The  Blue  Bell  mine  is  situated 
about  4  miles  south  of  Mayer,  and  is  connected  with  the  Bradshaw 
Mountain  Railroad  by  an  aerial  tramway  at  a  station,  north  of  Cedar 
Canyon,  a  short  distance  south  of  Mayer.  All  machinery  at  the 
mine  is  run  by  electricity,  furnished  by  a  transmission  line  10  miles 
in  length,  running  from  the  smelting  works  to  the  plant  at  the  mine. 
The  mine  is  developed  by  a  shaft  300  feet  deep,  and  the  ore  shipped 
during  the  year  carried  mainly  copper  with  gold  and  silver.  The 
George  A.  Treadwell  Mining  Company,  with  headquarters  at  Mayer, 
operated  the  Boggs,  Hackberry,  and  iron  Queen  groups,  all  producers 
dxuring  the  year. 

The  Ideal  Mining  and  Development  Company  operated  the  Glad- 
stone and  McCabe  mines  at  McCabe,  having  a  1,000-foot  incline 
shaft  on  the  Gladstone  and  a  vertical  shaft  900  feet  deep  on  the 
McCabe  mine.  These  properties  were  large  producers  of  ore,  carry- 
ing copper,  silver,  and  gold,  which  was  shipped  to  the  smelter  at 
Himiboldt. 

The  American  Copper  and  Gold  Company  renewed  operations  on 
the  Iron  King  mine  and  produced  a  considerable  tonnage  of  ore 
containing  mainlv  copper,  with  some  silver  and  gold,  wmch  was 
shipped  U)  the  Hfumboldt  smelter.  The  property  embraces  20  pat- 
ented claims  at  the  town  of  Blanchard  near  Humboldt.  The  mines 
are  opened  by  5  shafts,  ranging  in  depth  from  200  to  500  feet,  and 
by  3,000  feet  of  laterals  exposing  large  bodies  of  copper-bearing  iron 
sulphides,  siliceous  copper  ores,  and  dry  silica  ores.  Work  was  dis- 
continued about  one  year  ago.  The  concentrating  mill  located  on 
theproperty  was  not  operated. 

The  Jessie  Mines  Company  resumed  operations  in  sinking  a  double 
compartment  shaft,  which  is  now  659  feet  deep,  and  will  be  continued 
to  tne  1,000-foot  station.  The  ore  shipped  during  the  year  carried 
gold  and  silver  values. 

The  Poland  Mining  Company,  with  property  at  the  head  of  Big  Bug 
Creek  and  situated  about  14  miles  southeast  of  Prescott,  was  operated 
the  entire  yedr  and  employed  about  120  men  in  mining  and  milling. 
The  mine  is  opened  by  a  tunnel,  which  is  8,071  feet  long  and  has  cut 
several  veins.     The  mill  is  equipped  with  20  stamps,  amalgamation 

{)lates,  and  concentrating  tables.    The  greatest  value  of  the  ore  is  in 
ead,  with  important  amounts  of  gold  and  silver. 

Tne  Lelan  mine,  which  is  developed  by  a  shaft  500  feet  deep  and  sev- 
eral drifts  aggregating  1,500  feet,  is  equipped  with  a  10-stamp  mill  for 
amalgamation  and  concentration.  Development  work  was  carried  on 
in  the  mine,  although  the  mill  was  run  only  about  40  days  from  lack 
of  water.  A  new  pumping  plant  and  increased  mill  capacity  are 
planned.  The  values  in  the  ore  are  mainly  gold  and  silver.  Other 
producers  are  the  Triangle  Mining  Company  and  the  Red  Rock 
mining  claims. 

The  Redman  Mining,  Milling  and  Smelting  Company,  with  proper- 
ties located  about  2  miles  west  of  the  Humboldt  smelter,  has  been 
developing  the  property  with  good  results.     The  vein  is  the  inner  of  3 

Earallel  veins  wnicn  follow  a  porphyry  dike  135  feet  in  width,  and  has 
een  opened  by  a  shaft  75  feet  in  depth,  showing  a  pay  streak  about  2i 
feet  in  thickness  said  to  sample  $24.65  in  copper  and  gold. 
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The  Storm  Cloud  group  of  claims  is  traversed  by  the  same  network 
of  veins  as  that  tapped  by  the  Senator  tunnel.  The  CTOup  covers  2 
parallel  veins,  about  100  feet  apart,  one  of  which  has  a  large  quantity 
of  surface  iron  croppings.  A  body  of  ore,  over  3  J  feet  in  thickness  and 
reported  to  carry  values  high  in  copper  with  some  gold  and  silver,  was 
recently  uncovered  in  this  latter  vein. 

Eight  patented  claims,  constituting  the  Crook  group  of  the  Nassau 
Mining  Company,  cover  3  parallel  ledges,  known  as  the  Crook,  Premium, 
and  Evergreen  veins.  Tne  Crook  has  a  record  of  producing  $250,000, 
and  follows  a  granite  and  porphyry  contact.  Development  work  is 
carried  on  in  a  crosscut  tunnel,  1 ,500  feet  long,  which  taps  the  vein  at  a 
depth  of  300  feet  at  its  face. 

Black  Canyon  district — This  district  embraces  an  area  20  miles  long 
and  15  miles  wide  adjoining  Bi^  Bug  district  on  the  south  and  Peck 
district  on  the  east.  The  Richmbar  Mines  Company,  operating  the 
Golden  Oak  and  Compromise  claims,  had  the  misfortune  in  April  to 
lose  by  fire  its  power  house,  which  is  being  rebuilt  and  will  be  com- 
pleted in  the  spring  of  next  year.  The  Golden  Oak  property  has  over 
3,000  feet  of  development  work,  and  has  been  prospected  to  a  depth  of 
500  feet.  It  is  said  this  development  work  has  olocked  out  a  large 
body  of  ore  averaging  $15  per  ton  in  gold  and  silver.  A  10-stamp 
mill,  equipped  for  amalgamation,  concentration,  and  cyaniding,  is  run 
by  electricity  generated  by  water  power  from  the  Agua  Fria  River. 

The  Parker  group,  which  is  equipped  with  an  amalgamation  and 
concentration  mill  of  from  15  to  25  tons  daily  capacity ,  treated  a  num- 
ber of  tons  of  ore  carrying  gold  and  silver.     It  is  found  that  the  tailii 
carry  a  large  percentage  of  the  values  and  a  small  cyanide  plant 
be  added  to  the  mill. 

Blacic  HUls  district — The  Black  Moimtain  Copper  Company  has 
opened  its  property  by  several  shafts,  the  deepest  or  which  is  140  feet. 
The  ore  shipped  to  the  smelter  during  the  year  carried  mainly  copper. 
After  the  installation  of  a  new  hoist  and  mill  the  property  is  expected 
to  become  a  regular  producer. 

The  Yaeger  Canyon  Copper  Company  operates  the  Queen  Bee  mine. 
The  ore,  which  carries  mamly  copper,  is  treated  in  a  50-ton  concen- 
trating plant,  and  is  equipped  with  rollers  and  Wilfley  &  Bartlett 
tables.     The  mine  is  developed  to  a  depth  of  800  feet. 

Blacic  Rock  district — The  Oro  Grande  Mines  Company  operated  on 
low-grade  ores  its  10-stamp  mill,  equipped  for  amalgamation  only. 
The  plant  was  in  operation  only  part  of  the  year.  The  deepest  shaft 
on  the  property  is  340  feet. 

Copper  noMn  district, — Important  operations  were  carried  on  by 
the  Commercial  Mining  Company,  known  as  the  Copper  Basin  group. 
Copper  ore  was  shipped  to  the  Arizona  Smelting  Company.  Tne 
Logan  claim  was  anotner  producer  of  the  district. 

Eureka  district. — ^The  nearest  railroad  station  to  the  Eureka  district 
is  Hillside,  on  the  Santa  Fe  branch.  It  is  believed  that  a  railroad  wiU 
be  built  into  the  district  during  the  coming  year.  The  Hillside  claim 
is  developed  by  drifts  on  2  levels  with  short  crosscuts  to  each.  The 
work  will  aggregate  about  11,000  linear  feet.  A  5-stamp  concentrat- 
ing mill  was  kept  in  operation  part  of  the  year,  and  a  number  of  tons 
of  rich  concentrates  carrying  gold  and  silver  were  shipped  to  the 
smelter.  The  American  Mines  and  Exploration  Company  and  tiie 
Giroux  syndicate  have  been  installing  machinery  on  several  proper- 
ties acquired,  but  nothing  is  known  or  the  result  of  operations  for  the 
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year.    The  Neiman  property  was  a  producer  of  a  little  ore.     A  shaft 
has  been  sunk  50  feet  with  a  drift  80  feet  long. 

Hassayampa  district. — The  Mount  Union  Consolidated  Mining 
Company's  property  has  been  developed  by  over  5,000  feet  of  under- 
ground work,  which  includes  a  shaft  622  feet  in  depth,  with  levels  at 
every  100  feet.  The  holdings  comprise  19  claims.  The  mill  is 
equipped  with  two  5-foot  Huntington  and  6  concentrating  tables. 
Leaa  concentrates  carrying  gold  and  silver  were  shipped  to  the 
smelter.  The  Dimkirk  group  of  10  claims  has  passed  into  the  posses- 
sion of  the  Mount  Tritle  Copper  Company.  The  Dunkirk  mine  has  a 
record  of  producing  rich  gold  and  silver  ore.  Development  work  con- 
sists of  timnels  160  feet  and  300  feet  in  length  and  a  shaft  50  feet 
deep.  The  Commerical  Mining  Company  is  operating  the  property 
known  as  the  Senator  group,  which  is  being  cleveloped  by  a  tunnel 
to  tap  a  series  of  5  parallel  veins  traversing  Senator  Mountain.  This 
tunnel  has  been  driven  over  3,000  feet,  tapping  the  veins  of  the 
Cashier  and  Ten  Spot  mines  at  depths  ranging  from  500  to  700  feet. 

The  Climax  Mining  Company  has  development  work  consisting  of  5 
tunnels.  A  10-stamp  mill,  equipped  with  amalgamation  and  concen- 
trating tables,  was  operated  on  a  small  quantity  of  ore  taken  out 
in  development  work  during  the  year  and  produced  some  gold  and 
silver.  The  Independence  group  of  claims  was  equipped  with  a  mill 
and  cyanide  plant  during  the  year.  The  tunnel  is  300  feet  long,  with 
a  winze  70  feet  in  depth.  A  small  amoimt  of  ore  was  treated  in  the 
mill  before  the  close  of  the  year. 

Martinez^  district, — ^The  Congress  Consolidated  Mines  Company 
(Limited)  is  developed  by  5  incline  shafts  from  2,050  to  4,000  feet 
deep,  with  an  aggregate  of  15  miles  of  drifts,  etc.  The  mining  plant 
comprises  12  hoisting  engines,  ranging  in  size  from  10  to  200  horse- 
power. The  milling  plant  comprises  the  original  40-stanip  mill  (Mill 
No.  1)  and  an  almost  new  40-stamp  mill  (Mill  No.  2).  The  cyanide 
plant  consists  of  a  roasting  furnace  and  seven  90-ton  leaching  tanks, 
also  three  200-ton  leaching  tanks  for  treating  the  coarsest  sands, 
which  require  roasting.  The  company  has  the  distinction  of  having 
the  deepest  shaft  in  Uie  Territory. 

Peck  district. — The  De  Soto  Mining  Company  develops  its  prop- 
erty by  a  tunnel  which  is  2,700  feet  in  length.  Its  ore  was  shipped 
to  Humboldt  and  there  concentrated,  and  the  concentrates  were 
smelted  at  the  plant  of  the  Arizona  Smelting  Company,  an  allied 
corporation.  The  ore  contains  mainly  copper,  with  low  values  in 
gold  and  silver.  The  Hora  B.  group  produced  a  small  shipment  of 
silver  ore  during  development  work,  which  is  carried  on  bv  vertical 
shaft  280  feet  deep,  with  a  tunnel  500  feet  long.  Ore  from  the  Golden 
Bell  and  TTiiesing  group  of  claims  was  treated  in  a  2-stamp  mill  on 
the  property.  The  ore  of  the  Golden  Bell  contains  mainly  gold, 
while  the  Tniesing  contains  lead,  gold,  and  silver.  At  the  Lincoln 
mine  several  thousand  tons  of  ore  were  treated,  and  concentrates 
were  shipped  that  carry  good  values  in  gold. 

Squaw  Creek  district. — The  White  Horse  Mining  Company  recently 
purchased  the  Fuller  group  of  claims  and  has  continued  development 
work.  The  shaft  on  the  property  is  127  feet  in  depth  and  will  tap 
the  vein  at  a  depth  of  188  feet.  The  pay  streak  in  the  tunnel  is 
reported  to  be  6  feet  in  width.  The  mill  was  operated  for  testing 
purposes  a  short  time  during  the  year. 
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Tiger  district. — There  was  more  activity  in  the  mines  in  this  district 
this  year  than  ever  before.  Crown  King,  the  terminus  of  the  Brad- 
shaw  Mountain  Railway,  is  the  distributmg  point  for  at  least  twenty 
different  mining  companies. 

The  Tiger  Gold  Company  successfully  operated  its  20-stamp  mill 
equipped  for  amalgamation  and  concentration,  and  turned  out  con- 
sideraole  bullion  and  concentrates.  The  mine  is  opened  by  eight 
tunnels  from  200  to  1,700  feet  in  length  and  by  a  double  compart- 
ment shaft  300  feet  deep. 

The  litigation  carried  on  against  the  Crown  King  Mining  Company 
bj  stockholders  was  terminated  during  the  year.  Before  this  htiga- 
tion  the  Crown  King  produced  in  all  over  $1,500,000,  some  of  the  ore 
being  of  very  high  grade.  During  1903  the  present  company 
equipped  the  property  with  a  new  concentration  plant  to  treat  the 
tailing  dump,  said  to  contain  60,000  tons,  with  values  in  gold,  silver, 
copper,  and  zinc.  After  considerable  experimental  work  there  was 
produced  a  copper-iron  concentrate  reported  to  assay,  gold,  1.02 
ounces  per  ton;  silver,  10  ounces  per  ton;  copper,  2.9  per  cent^  and 
a  zinc  product  assaying,  zinc,  28  per  cent;  gold,  0.96  ounce;  silver, 
9  ounces,  and  copper,  3.5  per  cent. 

The  Gazelle  ana  Castle  Rock  Mining  companies  are  both  installing 
steam  hoists  on  shafts  that  are  stated  to  have  exposed  a  good  grade 
of  gold  ore.  These  two  companies  are  located  about  1  mile  below 
Harrington. 

Turlcey  Creek  district. — The  Hidden  Treasure  mill  at  Cordes  oper- 
ated on  ore  from  the  Golden  Fleece  claim  located  near  Turkey. 

Walker  district. — The  Saint  Anthony  Mining  and  Milling  Company 
is  developed  by  a  shaft  150  feet  deep,  with  drijfts  aggregating  300  feet. 
The  ore  shipped  during  the  year  carried  silver  and  gold.  This  prop- 
ertj^  is  withm  a  short  distance  of  the  Lynx  Creek  mouth  of  the  Poland 
tunnel.  Some  ore  was  treated  at  the  Pine  Mountain  mill  during  the 
year  from  the  Pine  Mountain  claim. 

Weaver  district. — The  Rincon  Mines  Company  operate  the  Wel- 
come mine,  which  is  developed  by  an  incline  shaft  1,056  feet  deep. 
The  mill  on  the  property  was  kept  in  operation  the  greater  part  of 
the  year  and  produced  concentrates  carrying  lead,  gold,  and  silver. 
Work  w^as  renewed  on  the  Octave  mine  for  six  months,  but  there  was 
no  production.  The  w^ork  consisted  of  unwatering  the  mine  and 
sinking  the  main  shaft  from  1,650  to  2,000  feet.  It  was  found  advis- 
able to  discontinue  w^ork  preparatory  to  installing  a  heavier  sinking 
plant,  w^hich  wall  be  capable  of  operating  to  a  depth  of  3,000  feet. 

Verde  district. — The  fire  zone  in  the  United  Verde  Copper  Com- 
pany's mine  has  been  worked  successfully  on  the  300-foot  level,  and 
the  management  is  now  engaged  in  opening  a  stope  on  the  400-foot 
level.  During  the  year  many  improvements  have  been  made,  chief 
among  which  are  the  installing  of  a  large  air  compressor,  the  doubling 
of  the  capacity  of  the  smelter,  and  the  building  of  an  additional  fur- 
nace. Improvements  have  been  outlined  that  will  cost  over  a  mil- 
lion dollars.  These  include  the  running  of  a  7.000-foot  tunnel  into 
the  mine,  which  \vill  tap  the  vein  at  a  depth  or  1,000  feet,  which  is 
100  feet  deeper  than  the  present  workings;  also  the  probable  removal 
of  the  smelter  to  the  mouth  of  the  new  tunnel  when  it  is  completed. 
It  is  estimated  that  it  will  take  tw^o  and  a  half  years  to  complete  the 
tunnel. 
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The  Pittsburg  Jerome  Company  has  its  shaft  down  400  feet.  As 
depth  was  obtained  more  or  less  copper  stain  and  some  pay  rock  was 
encountered  at  a  number  of  points.  The  company  reports  having 
passed  through  12  feet  of  pay  sulphide  ore. 

TUIKA  COUHTY. 

The  completion  of  the  Arizona  and  California  Railway,  a  branch 
of  the  Santa  Fe,  in  the  northern  part  of  the  county,  running  from 
Wickenburg,  in  Maricopa  County,  to  Parker,  on  the  Colorado  River, 
in  Yuma  County,  is  tne  principal  event  of  interest  for  the  year. 
Reports  of  production  were  received  from  purchasers  and  producers 
of  placer  gtnd  in  four  localities.  The  total  ore  output  in  1906  was 
61,775  short  tons,  valued  at  $299,060,  reported  by  six  deep  mines  in 
four  districts.  This  is  a  decrease  of  874  short  tons  and  of  $6,694  in 
value  as  compared  with  1905.  The  gold  produced  amouni3d  to 
14,282.92  ounces,  valued  at  $295,254;  silver,  9,553  ounces,  vahu^d  at 
$6,401;  copper.  19,881  pounds,  valued  at  $3,837;  and  lead,  140,900 
pounds,  vamea  at  $8,031.  The  gold  increased  388.92  ounces  and 
$8,039  in  value;  silver  decreased  2.180  ounces  and  $686  in  value; 
copper  increased  19,531  pounds  and  $3,782  in  value,  and  lead 
decreased  119,230  pounds  and  $4,195  in  value. 

Oastle  Dome  district, — The  Castle  Dome  mines,  operated  by  the 
Dome  Exploration  Company,  is  50  miles  northeast  or  Yuma  and  20 
miles  from  the  Colorado  River.  The  main  shaft  is  250  feet  deep, 
and  there  are  about  160  feet  of  crosscuts  and  375  feet  of  drifts.  The 
ore  shipped  carries  mainly  lead,  with  some  silver.  The  La  Colorado 
property  also  produced  some  lead  ore. 

FUktixnih  dvBtricL. — The  Socorro  Gold  Company,  which  was  a  gold 
producer  in  1906,  has  carried  on  exploratory  work  for  the  last  two 
years.  The  ores  became  of  lower  grade  at  600  feet  in  depth.  The 
property  is  equipped  with  a  20-stamp  amalgamation  and  cyanide 

The  Harquahala  Mining  Company,,  operating  the  old  Bonanza  and 
Golden  Eagle  properties,  commenced  development  work  and  over- 
hauled the  old  40-stamp  mill  and  cyanide  plant.  At  the  close  of  the 
year  material  for  a  6,000-foot  aerial  tramway  was  delivered  at  the 
property  to  connect  the  Golden  Eagle  shaft  with  the  mill.  The  com- 
pany secures  its  water  supply  from  near  Harrisburg,  about  8  miles 
distant,  pumping  it  to  the  top  of  the  mountain  through  a  4-inch  pipe 
line  connected  with  a  lar^e  storage  reservoir,  from  which  it  runs  to 
the  mine  by  gravity.  Tne  Emerald  claim  made  one  shipment  of 
copper  ore  carrying  gold. 

nofa  district. — ^Tne  principal  producing  property  of  this  district  is 
that  of  the  King  of  Arizona  Mining  Company.  It  is  reported  that 
the  1,000-foot  shaft  and  crosscuts  expose  a  wide  body  of  pay  ore.  A 
roll  mill  of  200  tons  daily  capacity  and  a  cyanide  equipment  are  kept 
in  constant  operation,  producing  gold  ancf  silver  bullion.  One  hun- 
dred and  twenty-five  men  are  employed. 

Plomosa  disiriet. — ^From  the  Iron  Queen  and  Copper  Prince  claims 
some  copper  ore  carrying  silver  was  shipped.  The  same  producers 
took  out  a  small  amoimt  of  placer  goia  from  claims  in  the  same 
difltnnt. 
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CALIFOBNIA. 

By  Charles  G.  Yale. 

PRODUCTION. 

California  produced  in  1906,  according  to  returns  from  the  mines, 
906,182.36  fine  ounces  of  gold,  valued  at  $18,732,452,  a  decrease 
from  1905  of  $166,093.  In  silver  the  production  was  1,220,641  fine 
ounces,  equivalent  to  $817,830,  an  increase  for  the  year  of  $167,821. 
The  most  marked  increase  was  in  the  copper,  the  gain  in  which  for 
1906  was  over  12,000,000  pounds  in  quantity  and  $2,939,388  in  value 
as  compared  with  the  output  of  1905.  The  lead  shows  a  slight  fall- 
ing off,  and  zinc  appears  for  the  first  time  in  the  statistical  tables  of 
California.  The  comparative  table  of  output  for  the  last  two  years 
is  as  follows: 

Production  of  gold,  silver ,  and  associated  metals  in  California  in  1905  and  1906. 


1905. 


Quantity. 


Gold fine  ounces. . 

Silver do 

Copper pounds..! 

i>eaa do — 

Zinc do — 


914,217.14 

1,070,174 

16,097,544 

447,723 


Value. 


1906. 


Increa8e(+ )I>ecrease  (-). 


Quantity.       Value.     |    Quantity. 


S18,898,545     906,182.36  $18,732,452 
650,009       1,220,641  817,830 

2,604,816     28,726,448  i     5,544,204 
21,043  338,718  19,307 

206,000  12,666 


Total. 


22,174,413 


25,126,350 


-  8,034.78 
+  144,467 
+12,028,904 

-  109,005 
+      206,000 


Value. 


-  $106,003 
4-  167,821 
+2,939,388 

-  1,736 
+      12,866 


+2,961,M6 


The  distribution  of  the  output  of  these  metals  in  1906,  by  coimties, 
is  shown  in  the  following  table : 

Production  of  gold,  silver,  and  associated  metals  in  California  in  1906,  by  counties. 


Gold. 


County. 


Quantity 


Amador 

Butte 

Calaveras 

Del  Norte 

Fldorado 

F'rcsno 

Humboldt 

Inyo 

Kcm 

Lassen  and  Los  Angeles 

Madera 

Mariposa 

Mendocino 

Monterey 

Mono I 

Nevada ' 

Orange  and  Placer I 

Plumas 

Riverside ' 

Sacramento ' 

San  Bernardino 

San  Diego  and  San  Luis 

Obispo 

Santa  Barbara 

Shasta 

Sierra 

Siskiyou  and  Stanislaus 

Trinity 

Tulare 

Tuolumne  and  Ventura. 
Yuba 


Total. 


Fine  ounces. 

109,345.69 

145,935. 14 

79,539.82 

287.59 

20,885.71 

410.85 

2,336.27 

940.84 

38,995.91 

4,766.20 

1,083. 11 

17,724.31 

.92 

30.23 

16,384.52 

128,601.07 

27,762.71 

11,094.80 

214.40 

47,727.94 

17,164.90 

840.75 
12.09 
39,626.09 
19,803. 08 
35,717.20 
27,130.78 
.97 
50,294.28 
61,524.19 


Value. 


906,182.36 


$2,260,376 

3,016,747 

1,644,234 

5,945 

431,746 

8,493 

48,295 

19,449 

80b, 117 

98,526 

22,390 

366,394 

19 

625 

338,698 

2,658,420 

573,906 

229,350 

4,432 

986,624 

354,830 

17,380 

250 

819,144 

409,366 

738,340 

560,843 

20 

1,039,675 

1,271,818 


Silver. 


Copper. 


Quantity 


Value.     !    Quantity. 


Fine  ounces. 

21,760 

16,199 

110,597 

51 

4,015 

124 

355 

19,937 

193,288 

1,934 

758 

5,040 


4 

19,628 

36,147 

49,753 

1,575 

360 

5,433 

50,396 

955 

3 

648,482 

3,750 

8,102 

4,465 


12,651 
4,870 


18,732,452  .        1,220,641 


$14,579 

10,853 

74,099 

34 

2,690 

83 

238 

13,358 

129,503 

1,296 

508 

3,377 


3 

13,151 

24,219 

33,334 

1,055 

241 

3,640 

33,765 

641 

2 

434,483 

2,518 

5,429 

2,901 


8,476 
3,263 


817,830 


Pounds. 
8,648 


5,082,320 


440,000 
**4;i46 


Value. 


$i,eeB 


84,990 

"mo 


200,000 


38,600 


614,031 


22,477,304 


28,726^  4« 


W,907 


4,338,121 


6^544,205 
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Production  ofgold^  silver ,  and  oBBodated  metah  in 

California  in  1906 

',  by  counties — Con. 

County. 

Lead. 

Zinc. 

Grand 

Quantity. 
Pounds. 

Value. 

Quantity. 
Pounds. 

Value. 

total. 

Amador 

$2,276,624 

3,027,600 

2,699,221 

5,979 

434,436 

93.496 

Butte 

i 

CaIavphw 

'  1    

Del  Norte 

1 

Eldorado 

1 

Fresno 

1 

1 

Humboldt 

1 

.  .  . ' 

48,533 
45.464 

Inyo 

208,018       tU.R.^7 

1 

Kern 

935,620 
99,822 
22,898 

Lassen  and  Los  Angeles 

. 

Madera 

1 

Mariposa --"^ 

369,771 
19 

Menoocino 

1 

1 

Monterey 

628 

Mono 

351,849 
2,682,639 
664,106 
230,405 
4,673 
990.264 

Nevada 

100,000 

5,700 

206,000 

112.566 

Plumas 

Sacramento 

30,700 

1,750 

, 

489,552 
18,021 

San  Diego  and  San  Luis  Obispo 

252 

Shasta '. 

5,591,748 
411,884 

1 

Siskiyou  and  Stanislaus 

1 

743,769 

563,834 
20 

Tularp 

; 

1 

1.048.151 

Ventura  and  Yuba. 

1 

1,275,081 

i 

Total 

338.718  i       tft-.'»7 

206,000         12.566 

25. 126. 360 

' 

The  total  tonnage  of  ore  for  the  year  is  2,556,053,  which  is  140,550 
tons  less  than  in  1905,  although  there  was  an  increase  in  tonnage  and 
value  of  concentrates,  as  the  following  table  shows: 

Tonnage  and  value  of  orcy  concentrates,  and  old  tailings  in  California  in   1906,  by 

counties,  in  short  tons. 


County. 


Alpine 

Amador 

Butte 

Calaveras 

Del  Norte 

Eldorado 

Fresno 

Inyo 

Kern 

Lassen  and  Los  Angeles. 

Madera 

Mariposa 

Monterey  and  Modoc 

Mono 

Nevada 

Orange  and  Placer 

Plumas 

Riverside 

San  Bernardino 

San  Diego 

Shasta 

Sierra 

Siskiyou  and  Stanislaus. 

Trlnfty 

Tulare 

Tuolumne 

Ventura 

Yuba 


Total  ore 
sold  or 
treated. 


Total 

Increase  (+)  or  decrease  (~) 


579,599 

682 

583,207 

1,000 

31,818 

4,555 

3,401 

146,076 

17,692 

6,490 

64,511 

13 

28,599 

276,602 

22,832 

21,040 

124 

37,271 

1,110 

327,482 

76,545 

37,261 

9,261 

2 

278,618 

110 

1,152 


2,556,053 


Increase 

or  decrease 

compared 

with  1905. 


-  70, 

+  35, 

+  1, 

-  4, 

-  7. 

-  5, 
-106, 

-  9, 
+  1, 

-  23, 
+ 

+     5, 

-  48, 

-  1. 

I  ^°' 

+     3, 

-  8, 
+  113, 
+  57, 

-  1, 

I  ^^' 

-  25. 

+ 


1 
094 
376 
235 
000 
890 
970 
506 
700 
411 
110 
805 
10 
155 
664 
107 
415 
629 
232 
540 
446 
167 
425 
207 
496 
013 
110 
764 


-140,560 


Concentrates. 


10,039 

50 

1,265 


10 
1 


47 
519 


100 

4,912 

430 


152 

67 

340 

300 


7,820 


37,333 
+8,914 


Quantity.  !     Value. 


11,281  I      1850,214 


Old  tailings  treated. 


Quantity. 


473,295 

2,012 

60,865 


840 
407 


1,165 
40,576 


184,875 

284,759 

31,376 


13,091 

11,865 

16,207 

1,070 


347,959 


2,310,576 
+626,600 


Value. 


650 


S4,()60 


1,500 


2,775 


2,150 
8,512 


7,435 
-74,283 
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In  the  subdivision  of  tonnage  into  classes,  the  siliceous  ores  and 
lead  ores  show  a  reduction  in  quantity,  but  both  copper  and  zinc  ores 
increased.  The  average  value  of  the  2,235,912  tons  of  siliceous  ore 
treated  was  $5.05  per  ton,  which  is  $0.01  lower  than  in  1905,  and  the 
quantity  was  smaller.     The  following  table  shows  these  facts  in  detail : 

Tonnage  of  ore  sold  or  treated  in  California  in  1906y  by  counties^  in  short  tons. 


County. 


Amador 

Butte 

Calaveras 

Del  Norte 

Eldorado 

Fresno 

Inyo 

Kern 

Lassen  and  Los  Angeles 

Madera 

Mariposa 

Monterey 

Mono 

Nevada 

Orange  and  Placer 

Plumas 

Riverside 

San  Bernardino 

San  Diego 

Shasta 

Sierra 

Siskiyou  and  Stanislaus 

Trinity 

Tulare 

Tuolumne 

Ventura 

Yuba 

Total 

Increase  (+)  or  decrease  (— ) 

Average  value  per  ton  in  gold  and  silver 


ores. 

579,599 

682 

538,560 

1,000 

31,818 

555 

1,980 

146,076 

17,692 

6,490 

64,511 

13 

28,599 

276,602 

18,585 

21,040 

124 

33,830 

1,110 

65,004 

75,545 

37,261 

9,261 

2 

278, 618 

110 

1,152 


2.235,915 

-232.156 

15.05 


Copper 
ores. 

Lead 
ores. 

Zinc- 
lead  ores. 

Total  ore. 

579,000 

082 

44,641 

fi83»207 

iiOQO 

31,818 
4,666 

4,666 
40 

1,381 

3.401 

146,076 

17,602 

6,400 

64,511 

13 

28,600 

276,602 

4.000 

250 

22,8S5 

21,040 

• 

124 

3,i4i 

300 

87,sn 

1,110 
S27,462 

262,388 

■      *  *     ■      ■ 

75,645 
37,261 

9.261 

1 

^    2 

. 

278,618 
110 

1 

1,UB 

318.210 

+91,575 

$2.50 

1,681 
-219 
$7.03 

2S0 

+250 

$84.40 

2,666,066 
-140,590 

Returns  were  received  from  3,016  mines  in  California  in  1906,  of 
which  1,017  were  producers.  Of  the  latter,  383  were  deep  mines,  the 
larger  proportion,  357,  being  gold  producers.  The  copper  mines 
come  next  in  number.  Of  placers,  634  report  a  product,  including 
hydraulic,  drift,  dredge,  and  surface  placer  properties.  Siskiyou 
County  has  the  largest  number  of  productive  mines,  185,  and  has 
the  largest  number  of  both  quartz  and  placer  mines.  The  unpro- 
ductive mines,  numbering  1,999,  are  in  proce^  of  development  or 
being  held  by  annual  assessment  work.  The  following  table  shows 
details  by  county: 
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n  Calijarma  ctatHfitd  by  ckitf  product  m  1S06,  by  ei 


Non- 

QoldpUcsr 

„.„ 

Deep  mines. 

iJ 

Count)-. 

3: 

■ 

1 

1 

1 

1 

i 

1 

i 

1 

4 
110 

sa 

B 

48 
130 

i 

4B 
97 

2]      '« 

13 

u 

32 

4 

....1   i 

....1  i 

-...r      g 

,.,.»  1 

20 

f 

a. :■: 

S3 

i 

> 

' 

a 

1 

24 

J 

1 

T 

8 

?sr 

^ 

S 

f) 

45 

g 

] 

4 

1 

fbuta    B«rb«»    wxJ    Sm 



1 

2 

13 

a 

IB 

i! 

< 

1 

Tiinit; 

lOJ 
93 

« 

> 

21 

IW 

4 

' 

2,        1          4 

» 

3 

......... ....|...jj. 

1.990 

- 

24. 

'" 

260 

"» 

The  source  of  gold  product  by  kinds  of  ore  ia  shown  in  the  follow- 
ing table. 

Source  0/  gold  product  of  California  by  hindi  of  ore  in  1906,  by 


Plawrs. 

D«p  mines. 

C..,y. 

Bilic«™» 

Copper 

js:._ 

ZJnc- 

total? 

145,614.41            M0.73 
IU,98I.95  !    65,680.52 

320.73  1     145,935 

-■%■%  "S 

CkUvgru 

2.M8.35    

82 

18,721.75 

1 

38,90) 

*'0K 
17;  72' 

16, 3» 
120.801 
27.782 

2.338.27 

3S,m»!72 

4,766.20 
1,083.11 
17,721.89 

49.34 

38,019:72 

l!083.'ll 
17,721.89 

70.19 

Luaeo  aod  Los  An- 

'■.^ 

iK:S:g 

.   5,030.87 

tS!''::il 

387.0(1 

48.38 

71 
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Source  of  gold  product  of  California  by  kinds  of  ore  in  1906  ^  by  counties  j  in  fine  ounces- 
Continued. 


1 

Deep  mines. 

County. 

Placers. 

Siliceous 
ores. 

Copper         Lead 
ores.           ores. 

Zinc-lead 
ores. 

[TotaL 

Grand 
total. 

PhUTIAfl 

5,785.55 

5,309.25 
214.40 

: 

5,300.25 
214.40 

11,094.80 

Riverside 

214.40 

Sacramento 

47,727.94 



47,727.j94 

San  Bernardino 

17,029.89 
587.27 

135.01 

17,164.90 
687.27 

17, 164.90 

San  Dieeo  and  San 

Luis  Obispo 

Santa  Barbara 

253.48 

12.09 

476.98 

5,732.73 

17,123.64 
20,011.72 

840.75 

12.00 

Shasta 

27,132.57 
14,070.35 

18,593.56 

7,119.06 

.97 

49,644.60 

851.40 

12,016.54 

3»,149.11 
14,070.35 

18,593.56 

7,119.06 

.97 

49,644.60 

851.40 

39,626.09 

Sierra ....          

19,803.06 

Siskiyou  and  Stanis- 
laus  

35,717.20 

Trinity 

27,130.78 

Tulare 

.97 

Tuolumne 

649.68 
60,672.79 

50,294.28 

Ventura  and  Yuba. . . 

61,524.19 

Total 

356,810.37 

533,867.37 

15,406.90 

49.34 

48.38 

549,371.99 

906,182.36 

There  were  27  counties  in  California  reporting  gold  product  fFom 
deep  mines  and  24  reporting  output  from  placers  of  different  kinds. 
The  quartz  gold  amounted  to  $11,356,527  and  that  from  the  placers 
to  $7,375,925.  Of  the  deep-mine  (or  quartz)  gold,  $11,036,018  came 
from  siliceous  ores,  but  $318,489  was  recovered  in  the  treatment  of 
copper  ores,  $1,020  from  lead  ores,  and  $1,000  from  zinc  ores.  Cala- 
veras County  had  the  largest  tonnage  of  ores,  amounting  to  583,207 
tons,  and  Amador  County  produced  the  most  concentrates,  amoimt- 
ing  to  11,281  tons,  and  yielding  $850,214 — this  came  from  577,599 
tons  of  ore. 

In  the  mother  lode  counties  of  Amador,  Calaveras,  Eldorado. 
Mariposa,  and  Tuolumne  there  were  131  producing  deep  mines  ana 
63  placers  that  reported  in  1906.  Three  of  these  were  copper  min^, 
2  of  which  produced  also  gold  and  silver.  There  were  produced  in 
these  5  counties  1,537,761  short  tons  of  ore,  which  yielded  a  total  of 
$6,488,327,  or  an  average  of  $4.22  per  ton.  The  placers  of  these 
counties  yielded  $315,303,  and  the  copper  output  was  $957,984. 

The  following  table  shows  the  increase  or  aecrease  of  gold  output 
in  the  different  counties  of  the  State  for  the  year  1906: 

Increase  and  decrease  in  gold  production  in  California  in  1906^  by  counties. 


County. 

Increase. 

Decreaie. 

Alptne 

1880 

Amador 

in,785 

Butte 

6425,861 

Calaveras 

196, 2» 
814 

Del  Norte 

■ 

Eldorado 

46,160 

Fresno 

26yt» 

1,«9 

73,052 

316,89 

48, 8M 
60,«« 

n 

Humboldt 

Inyo 

Kern 

Lassen  and  Los  Angeles 

Madera 

Mariposa 

Mendocino 

Modoc 

86 

Monterey 

748 

Mono 

26, 7« 

Nevada 

iii'ijT 
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Increase  and  decrease  in  gold  production  in  California  in  1906,  by  counties — Continued. 


County. 


Orange  and  Placer 

Pimnaa 

Riveraide 

Sacramento 

San  Bernardino 

San  Dl^o  and  San  Lois  Obispo. 

Santa  Barbara 

Shaata 

Sierra 

SisUyou  and  Stanislaus 

Trinity 

Tulare 

Tuolumne 

Voitura  and  Yuba 


Total 

Total  decrease. 


Increase.     Decrease. 


40,671 


336,000 


40,642 
1,505 


112,406 


79,631 

70,832 

450 


992,392 


1,980.220 


102,007 

74, 14G 

215, 192 

3,942 

259,213 


2,146,313 
166,093 


It  is  evident  from  this  table  that  the  quartz  mining  counties  of 
the  State  generally  did  not  produce  as  mucn  gold  in  1906  as  in  1905, 
while  those  counties  in  which  placer  mining  interests  predominate 
show  an  increase  in  output.  In  1905  the  quartz  gold  (deep  mines) 
amounted  to  $13,006,469  and  in  1906  to  $11,356,527,  the  reduction 
in  output  of  gold  from  this  source  thus  being  $1,649,942.  The  placer 
gold  in  1906  was  $5,892,076  and  in  1906  it  was  $7,375,925,  an  increase 
of  $1,483,849  for  the  year.  This  comparison  of  the  increase  of  placer 
gold  with  the  decrease  of  quartz  gold  shows  that  the  decrease  for  the 
year  in  gold  in  Calif omia  .was  $166,093,  as  compared  with  1905. 

As  to  gold  from  placer  mines,  the  total  amount  for  the  year  was 
$7,375,926.  Of  this  gold  the  dredges  produced  $5,098,359;  the  246 
hydraulic  mines,  $1,054,172;  the  104  drift  mines,  $605,817,  and  the 
260  surface  placers,  $617,577.  Doubtless  some  of  this  latter  output 
should  have  been  rightfullv  credited  to  the  hydraulic  mines,  but  the 
returns  were  taken  from  tne  replies  as  received  by  the  Survey  oflBce 
in  San  Francisco. 

The  importance  of  the  dredging  operations  in  California  as  affecting 
the  annual  gold  output  is  shown  in  the  following  table : 

Output  of  gold  from  dredging  operations  in  California,  in  1905  and  1906,  by  counties. 


County. 


Butte 

Calaveras.. 
Sacramento 
Siskiyou... 

Trinity 

Yuba 

Total. 


1905. 

1906. 

Increase 
(+)  or  de- 
crease (—). 

12.261,888 

202,505 

610,672 

7,111 

5,000 

$2,768,782 

177,112 

921,300 

26,000 

+  $.')06,894 
-      25,393 
+     310,628 
+       18,889 

-      5,eoo 

+  1,016,198 

188,967 

1,205,165 

3,276,143 

5,098.359 

+  1,822,216 

As  is  shown  in  the  tables  in  this  chapter,  the  drift  mines  of  the  State 
yielded  $209,423  less  and  the  surface  placers  $207,978  less  in  1906  than 
in  1906,  a  total  decrease  of  $417,401;  but  the  hydraulic  mines  yielded 
$79,032  more  than  in  1905  and  the  dredges  $1,822,218  more,  so  that 
the  total  increase  from  placers  is  $1,483,849,  coining  mainly  from  the 
dredge  mining  industry. 
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Of  the  total  gold  output  of  the  State  the  deep  mines  yielded  64.3 
per  cent.  Of  the  total  placer  mining  output  of  the  State  the  dredges 
yielded  69.2  per  cent;  the  hydraulic  mines,  14.3  per  cent;  the  surface 
placers,  8.3  per  cent,  and  the  drift  mines,  8.2  per  cent.  This  shows 
that  dredge  mining  now  far  exceeds  in  yield  hydraulic,  drift,  and  sur- 
face placer  mining  combined.  The  hydramic,  drift,  and  surface 
placers  combined  yielded  $2,277,566,  as  compared  with  the  dredge 
yield  of  $5,098,359,  so  that  the  dredges  produced  $2,820,793  more  gold 
than  all  the  otiier  kinds  of  pla<:er  mining  combined.  The  dredges  pro- 
duced 27.2  per  cent  of  the  total  gold  output  of  the  State  in  1906, 

Butte  County  was  for  the  first  time  m  1906  the  largest  producer  of 
gold  in  the  State,  the  amount  being  $3,016,747.  Nevada  County,  for 
many  years  the  leader,  produced  $2  658,420  in  gold.  Thus  the  stamps 
of  Nevada  County  yielded  to  the  dredge  buckets  of  Butte  County  m 
supremacy  of  gold  output  for  the  year  1906. 

The  largest  gold  output  in  quartz  mining  was  from  Nevada  County, 
$2,394,409;  the  largest  gold  output  in  dredge  mining  was  from  Butte 
County,  $2,768,782;  the  largest  gold  output  from  drift  mining  from 
Placer  County,  $201,076;  Uie  largest  gold  output  from  hydrauUc 
mines  from  trinity  County,  $361,102;  and  the  largest  gold  output 
from  surface  placer  was  from  Placer  County,  $130,222. 

The  following  table  shows,  by  counties,  the  source  of  placer  gold  in 
California  in  1906: 


Source  of  plaeer  gold  i 

n  Califom 

MI  in  1906,  by  cowntie*. 

County. 

Hydraolk-. 

2i.xa 

D«tt 

Dnrfging- 

Burhoo 

pllUMS. 

TotlO. 

Z(,l« 

'1 
ii 

l.STS 

WO 
11,  IDS 

'zso 

IB,  MO 

80,577 

ISO 

«,837 

"■Sis 

*'-^Z 

iS 

IS,  MB 

Si.vti 

1-^ 

117,  ?J1 

13*.  ire 

'"'So 

fi.>V 

if 

921,300 

3,isa 

47,  SM 
Mg.!«l 

'.f-S 

1.305, 1«S 

Total 

■as 

-mS^ 

Jlm.^ 

-Xn'.BTS 

.I:S:SS 

As  to  silver,  the  total  output  of  the  State  for  1906  was,  according 
to  returns  from  producers,  $817,830,  which  is  $167,821  more  than  in 
1905.  Of  this  silver  $506,705  was  derived  from  copper  mining  oper- 
ations; $252,151  from  siliceous  ores;  $28,082  from  placer  mines; 
$10,792  from  lead  ores,  and  $20, 100  from  lead-zinc  ores.  TheintaBSSB 
was  derived  from  the  copper  and  zinc  ores  and  the  placers.  The 
total  deep-mine  silver  is  $789,748,  and  the  placer  silver  $28,082.  The 
counties  of  Del  Norte,  Fresno,  Inyo,  Madera,  Mariposa,  Moater^, 
Nevada,  Plumas,  San  Bernardino,  San  Diego,  Sierra,  Trii^^,  ISilar^ 
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and  Tuolumne  showed  a  combined  decrease  of  $71,196  for  the  year, 
the  largest  deficit  being  in  Inyo  County.  Those  counties  showii^  an 
increase  of  silver  were  Amador,  Butte,  Calaveras,  El  Dorado,  Hum- 
boldt, Kern,  Mono,  Orange  and  Placer,  Riverside,  Sacramento, 
Shasta,  Siskiyou  and  Stanislaus,  Ventura  and  Yuba,  the  total  increase 
being  $339,017.  The  largest  increase,  $271,083,  was  in  Shasta 
County,  and  was  due  to  mcreased  tonnage  of  copper  ores  worked 
during  the  year. 

The  source  of  the  silver  product,  by  counties,  is  given  in  the  follow- 
ing table. 

Source  of  silver  prodtuit  in  California,  hy  kinds  of  ore,  in  1906,  by  counties,  in  fine  ounces. 


County. 


Amador , 

Butte 

CalaverM , 

Del  Norte 

Eldorado 

Fresno 

Humboldt , 

Inyo , 

Kern 

Latien  and  Loi  Ax^gefes 

Madera 

Mariposa 

Mendodno 

Monterey , 

Mono 

Nevada , 

Orange  and  Placer 

Plumas 

Riverside 

Sacramento 

San  BemardLoo 

San   Diego  and   Ban   Luis 

Oblsm> 

Santa  Barbara 

Shasta 

Sierra 

SlsUyou  and  Stanislaus 

Trinity 

Tulare 

Tuolumne 

Ventura  and  Yuba 


Total , 

Increase  (+)  or  decrease  (— ) . 


Placers. 


Doop  mines. 


Siliceous 
ores. 


267 

16,063 

1,046 

33 

306 

12 

355 


21,503 

136 

12,342 

18 

3,709 

112 


Copper 
ores. 


Lead 
ores. 


Zinc. 


97,209 


15 


0,442 

193,273 

1,934 

758 

5,040 


13,495 


3 
4 

2,110 

3,284 

962 


5,433 


51 

3 

92 

829 

3,570 

2,584 


1 

19,624 

34,037 

6,469 

593 

360 


38,290 
904 


121 
4,760 


41,913 
+14,546 


8,817 
2,930 
4,532 
1,881 


12.530 
110 


10,000 


30,000 


Total. 


21,5a3 

136 

109.551 

18 

3,709 

112 


19,937 

193,273 

1.934 

758 

5,040 


9,494 


639,573 


2,612 


376,345 
-230,816 


756,276 
+  368^107 


16,107 
-37,370 


1 

19,624 

34,037 

46,469 

593 

360 


50,396 
904 


648,390 
2,930 
4,532 
1,881 


12,530 
110 


Grand 
total. 


21,760 

16,199 

110,597 

51 

4,015 

124 

355 

19,937 

193,288 

1,934 

758 

5,040 


4 

19,028 

36,147 

49.753 

1,575 

360 

5,433 

50,  uBo 

955 
3 

648,482 
3,759 
8,102 
4,465 


12,651 
4,870 


30,000 
+  30,000 


1.178.728 
+129,921 


1,220,641 
+144,467 


The  copper  mines  of  California  yielded  28,726,448  pounds  of  that 
metal  in  1906,  valued  at  $5,544,204,  an  increase  m  quantity  of 
12,028,904  pounds  and  in  value  of  $2,939,389.  The  mcrease  in 
value  of  copper  in  Shasta  County  was  $2,648,506;  in  Calaveras, 
$408,866^  in  San  Bernardino,  $91,001,  and  in  Amador,  $109;  total 
increase  m  these  counties,  $3,148,482.  Counties  showing  a  decrease 
in  output  of  copper  were  El  Dorado,  showing  a  decrease  of  $24,960 : 
Fresno,  $139,720;  Inyo,  $22,851;  Mariposa,  $1,956;  Orange  and 
Placer,  $18,691;  Plumas,  $166,  and  San  Diego,  $749;  total,  $209,093. 
The  total  increase  for  the  year  in  value  of  copper  was  therefore 
$2,939,389.  The  expansion  of  operations  in  Shasta  County  is  en- 
tirely responsible  for  this  marked  increase  in  copper  product,  but 
lack  of  space  prevents  any  review  of  the  conditions  there. 

In  lead  there  was  a  decrease  in  Inyo  County  of  $9,186  in  value  for 
the  year,  and  an  increase  of  $5,700  in  Orange  and  Placer  covmties; 
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and  of  $1,750  in  San  Bernardino  County.  The  total  decrease  was 
$1,736. 

For  the  first  time  zinc  ore  was  produced  in  CaUfomia,  the  metallic 
value  of  the  output  being  $12,566. 

It  is  to  be  noted  that,  while  the  gold  declined  in  value  of  output  in 
California  in  the  small  sum  of  $166,093,  and  lead  to  the  extent  of 
$1,736,  a  total  of  $167,829,  yet  silver  increased  $167,821,  copper 
$2,939,388,  and  zinc  $12,566,  a  total  of  $3,119,775.  This  makes  the 
value  of  the  total  output  of  CaUfomia  in  these  metals  $25,126,359 
for  the  year  1906,  which  is  an  increase  over  1905  (with  platinum 
omitted  in  both  years)  of  $2,951,946.  For  this  increase  in  value 
copper  was  mainly  responsible. 

PRODUCTION   BY    INDIVmUAL   COUNTIES. 

AMADOB  COUITTT. 

Amador,  which  is  one  of  the  Mother  Lode  counties,  shows  a  reduc- 
tion in  total  output  in  1906  of  $158,035.  The  falling  oflF  in  gold  out- 
put was  $159,785,  but  there  was  a  small  increase  in  silver  and  cop- 
per. The  production  of  gold,  silver,  and  copper  in  the  county  m 
1905  was  as  follows:  Gold,  $2,420,161;  silver,  $12,938;  copper, 
$1,560;  total,  $2,434,659;  in  1906  it  was  gold,  $2,260,376;  silver, 
$14,579;  copper,  $1,669;  total,  $2,276,624. 

In  this  county  was  the  largest  tonnage  of  siliceous  ores  in  the 
State — 579,599  tons — which  is,  however,  more  than  70,000  tons  less 
than  in  1905.  Twelve  deep  mines  report  product,  and  some  of  these 
are  worked  at  great  depth.  The  vertical  shaft  of  the  Kennedy  is 
3,100  feet  deep;  the  Argonaut  shaft  is  2,700  feet  on  the  inclme; 
and  the  shafts  of  the  Central  and  South  Eureka  mines  are  2,500  feet 
on  the  incline.  The  milling  capacity  of  the  county  is  420  stamps. 
The  principal  producing  mines  are  the  Bunker  Hill  and  Keystone 
Mining  companies  at  Amador  City;  the  Fremont  Consohdated 
Mining  Company  (Gover)  at  Dry  town;  the  Argonaut,  Kennedy, 
Oneida,  and  Zeua  Mining  companies  at  Jackson;  and  the  Central 
and  South  Eureka  Mining  companies  at  Sutter  Creek.  The  Oneida 
at  Jackson  has  been  given  up  and  will  no  longer  be  worked.  The 
Wildman  and  Mahoney  mines  at  Sutter  CreeK,  former  producers, 
have  not  been  worked  of  late.  The  579,569  tons  of  ore  milled, 
yielded  $2,230,620  in  gold  and  $14,401  in  silver.  The  eoncentcates 
m  this  ore,  11,281  tons,  yielded  $844,024  gold  and  $6,190  rilver. 
There  were  also  $841  in  gold  and  $6  in  silver  from  30  tons  of  ore  sent 
to  smelter.  There  are  14  producing  placers  in  the  county,  4  of 
which  are  hydraulic,  4  drift,  and  the  others  surface.  Their  com- 
bined yield  was  $29,087,  of  which  $28,915  was  gold.  None  of  them 
are  large  producers.  The  placers  are  located  at  Lancha  Plana, 
Oleta,  Fine  Grove,  and  Volcano. 

BUTTE  COUNTY. 

Butte  County  shows  an  increase  of  $435,861  in  gold  and  of  $4,265 
in  silver,  a  total  increase  of  $430,126.  The  total  yield  of  the  county 
was  $3,016,747  in  gold  and  $10,853  in  silver.  This  shows  Butte  to 
be  now  the  leading  gold  producing  county  of  the  State,  exceeding 
Nevada  Coimty,  for  many  years  the  largest  gold  producer,  by  $358,327 
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for  the  jrear  1906.  This  is  entirely  due  to  the  operation  of  the  dredges 
at  Oroville,  the  principal  seat  of  the  dredging  industry  in  the  State. 
Quartz  mining  is  now  of  small  importance,  omy  682  tons  of  ore  hav- 
ing been  worked  in  1906,  with  a  total  yield  of  $6,721.  These  quartz 
mmes  are  at  Berry  Creek  and  Lumpkm,  and  are  all  small.  Racers 
of  different  kinds  are  worked  at  Bangor,  Berdan,  Berry  Creek, 
Brush  Creek,  Cherokee,  Clipper  Mills,  Enterprise,  Forbestown, 
Inskip,  Lumpkin,  Orloff,  Magalia,  Nimshew,  Oroville,  Pentz,  West 
Branch,  and  Yankee  Hill.  There  are  56  producing  placers,  includ- 
ing 5  hydraulic  mines,  12  drift  mines,  24  surface  placers,  and  15 
dredging  operations.  Some  of  these  companies  own  several  dredges. 
The  nydraulic  mines  in  this  county  yielded  $37,220  in  gold,  the 
drift  mines  $102,908,  the  surface  placers  $101,207,  and  the  dredgers 
$2,768,782. 

^  The  following  table  shows  the  output  of  ffold  from  dredging  opera- 
tions at  Oroville  in  the  last  few  years,  and  tne  annual  increase: 

Production  of  gold  by  dredging  in  Butte  County,  Cal.,  1903-1906. 


Year. 

Value. 

$1,329,998 
1,632,507 
2.261,887 
2,768,782 

Increase. 

1903 

• 

1904 

1302,509 

1905 

629.380 

1906 - 

506,895 

Total 

7,993,174 

1,438,784 

The  number  of  dredges  is  increasing  in  Oroville,  but  other  parts  of 
the  State  are  also  developing  profitable  dredging  fields,  so  that  inter- 
est is  no  longer  confined  to  tnis  county.  Most  of  the  dredges  are  now 
** landlocked;"  that  is,  none  of  the  waste  material  is  allowed  to 
escape  into  the  rivers  but  is  impounded  or  inclosed  with  walls  of 
cobbles  and  rock  thrown  up  by  the  tailings  ** stackers''  of  the  dredges 
themselves. 

CALAVERAS  COUITTT. 

Calaveras  County  showed  a  falling  off  of  $136,251  in  its  gold  out- 
put for  the  year,  but  it  increased  its  copper  yield  by  $408,866  and  its 
silver  yield  by  $10,261,  a  total  increase  of  $282,876. 

The  production  of  gold,  silver,  and  copper  in  the  county  in  1905 
was  as  follows:  Gold,  $1,780,485;  silver,  $63,838;  copper,  $572,022; 
a  total  of  $2,416,345;  in  1906  it  was:  Gold,  $1,644,234;  silver,  $74,099 
copper,  $980,888;  a  total  of  $2,699,221. 

As  predicted  in  the  report  for  1905,  the  copper  output  is  rapidly 
increasing.  Over  two-thirds  of  the  copper  came  from  Campo  Seco 
and  the  remainder  from  Copperopolis.  Nearlv  45,000  tons  of  ore 
were  smelted  in  1906.  This  copper  ore  yielded  $59,294  in  gold  and 
$65,138  in  silver,  which  accounts  in  some  degree  for  the  increase  in 
sUver  in  the  county  for  the  year.  These  mines  have  their  own  smelt- 
ing plants  at  the  properties.  The  siliceous  ores  from  the  quartz  mines 
amoimted  for  the  year  to  538,566  short  tons,  yielding  $1,887,918  in 
gold  and  $74,971  in  silver.  There  were  32  deep  quartz  mines  which 
produced  this  ore.  ^  The  increase  in  tonnage  in  tne  county  for  the  year 
was  35,235  tons,  including  the  copper  ores.    Of  concentrates  there 
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were  10,039  tons,  yielding  $473,295.  Calaveras  had  the  largest  ton- 
nage of  all  the  counties  in  the  State  in  1906,  the  quantity  being 
583,207  tons  of  ore. 

The  principal  producing  quartz  mines  are  the  Angels  Quartz  Mining 
Company,  the  Lightner  Mining  Company,  and  the  Utica  Mining  Com- 
pany at  Angels;  the  Gwin  Mine  Development  Company  at  Gwinmine; 
the  Melones  Mining  Company  at  Melones,  and  the  Sheep  Ranch  Giold 
Mining  Company  at  Sheep  Kanch.  Most  of  the  other  quartz  mines 
were  comparatively  small  producers.  The  copper  properties  at  Campo 
Seco  belong  to  the  Penn  Chemical  Works,  while  tnose  at  Copper^ 
opolis  are  operated  by  the  Union  Copper  Company.  There  are  478 
stamps  in  the  county. 

The  placer  yield  of  Calaveras  was  $227,017,  the  larger  proportion  of 
which  was  from  dredging  operations  at  Jenny  Lind  and  WaUace. 
There  is  very  Uttle  surface  mining,  but  the  hydraulic  and  drift  mines 
are  productive,  there  being  14  placers  in  all,  including  2  dredge 
operations. 

DEL  KOBTE  AND  HTIIIBOLDT  COUKnES. 

These  are  exclusively  placer  counties  on  the  northwest  coast  of 
the  State.  Del  Norte  County  had  an  output  of  $5,978  for  the  year, 
a  decrease  of  $817.  Most  of  this  is  from  hydraulic  mines  near  Crescent 
City  and  Monumental.  Humboldt  County  produced  $48,533,  which 
is  $1,900  less  than  in  1905;  of  the  total,  $32,403  came  from  hydraulic 
mines  and  the  rest  from  surface  placers.  The  princinal  iriining 
locality  is  Orleans,  though  a  few  imnes  are  worked  at  Blocksburg, 
Chinanat,  Hoopa,  Klamath,  Orick,  and  Weitchpec.  OiJy  2  beaoi 
sand  mines  reported  product  in  1906,  these  being  at  Gold  Bluff. 

ELDOBADO  C0T7VTY. 

This  county  in  1906  yielded  $434,436,  an  increase  for  the  year  of 
$21,915,  the  main  increase  being  in  gold.  Of  deep  mines,  31  reported 
product.  The  ores  produced  were  all  siliceous;  they  amounted  to 
31,818  tons,  which  is  a  decrease  from  the  previous  year.  These  ores 
yielded,  in  addition  to  the  free  gold  obtained  in  milling,  1,265  tons  of 
sulphurets,  which  added  $50,865  to  the  production.  The  principal 
producing  quartz  mines  are  the  Union  at  El  Dorado;  the  Beattie  and 
Golden  State  at  Georgetown,  and  the  River  Hill  and  the  Sherman 
Mines  Company  near  rlacerville.  In  1906  there  were  31  deep  pro- 
ducing mines  in  the  county.  Of  placers  there  were  30,  most  or  tnem 
surface,  yielding  altogether  $44,733  in  gold.  These  placers  are  at 
Fairplay,  FyfFe,  Garden  Valley,  Georgetown,  Green  Valley,  Indian 
Diggings,  Placerville,  Rescue,  Shingle,  and  Vimer. 

FRESNO  COUNTY. 

Fresno  County  yielded  in  1906  $8,493  in  ^old,  $83  in  silver,  and 
$84,920  in  copper,  a  total  of  $93,496,  which  is  a  decrease  from  1906 
of  $175,623.  The  faUing  off  in  copper  alone  was  $139,720,  which 
was^  due  to  the  fact  that  the  producing  copper  company  shipped  less 
ore  than  in  1905.  Fresno  has  only  9  deep  mines  producing,  of  whidi 
1  is  copper,  and  there  are  but  4  small  placers.  These  latter  are  at 
Dunlop,  Pineridge,  and  Tollhouse.  The  quartz  mines  are  at  Aubenj, 
Ockenden,  and  Trimmer,  and  the  copper  mine  is  situated  near  dovis. 
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Inyo  County  produced  in  1906  the  sum  of  $19,449  in  gold,  $13,358 
in  silver,  $800  m  copper,  and  $11,857  in  lead,  a  total  of  $45,464. 
The  reduction  in  output  for  the  year  amounted  to  $141,843,  a  decrease 
being  shown  in  each  of  the  metals  produced.  The  largest  falling  off 
is  $72,052  in  gold.  In  1906  there  were  only  1  gold,  3  silver,  1  copper, 
and  6  lead  deep  producing  mines.  There  were  no  producing  placers. 
No  deep  mines  m  the  county  produced  over  $10,000.  T^e  mines 
which  showed  a  yield  are  at  Ballarat,  Bigpine,  Bishop,  Darwin, 
Independence,  Keeler,  Laws,  Lone  Pine,  and  Tinemaha;  but  at  few 
of  these  places  was  there  more  than  one  producing  property.  A 
large  amount  of  prospecting  is  being  done  in  tnis  county  m  tne  regions 
near  the  Nevada  boundary  line,  and  not  very  much  attention  was 
given  to  the  known  mines  L  compared  with  f oW  years. 


XEBN  COUNTY. 


This  county  produced  $935,620  in  1906,  as  compared  with  $1,224,333 
in  1905,  a  loss  in  output  for  1906  of  $288,713.  The  silver  yield 
increased  $26^540,  but  gold  decreased  $315,253.  The  reason  for  this 
falling  off  is  m  the  decreased  tonnage  treated.  In  1906  there  were 
treat^  146^76  tons  of  ore,  which  is  less  by  106,700  than  the  tonnage 
of  1905.  With  the  exception  of  $1,585  from  placers,  the  yield  was 
entirely  from  deep  mines.  Of  these  33  were  gold  producing,  and  2 
had  silver  as  the  predominating  metal.  In  1906  only  2  of  these 
mines  yielded  over  $100,000 — tne  Yellow  Aster  at  Randsburg  and 
the  Queen  Esther  at  Mohave.  The  Exposed  Treasure,  at  Monave, 
a  large  producer  in  1905,  did  not  appear  in  the  record  for  1906.  The 
Yellow  Aster  continues  to  be  the  most  important  mine  in  the  county 
and  the  largest  in  southern  California.  Among  other  producers  of 
note  are  the  Zada,  belonging  to  the  Gold  Peak  Mining  Company,  at 
AmaJie;  the  mines  of  the  Arondo  Gold  Mining  Company  at  Johannes- 
burg; the  Castle  Rock  at  Piute ;  the  Butte  Lode  Mining  Company, 
the  Little  Butte  Mining  and  Milling  Company,  the  Syoney  Annex. 
the  Sunshine,  and  the  Gold  Coin  mine  of  the  Stanford  Mining  ana 
Reduction  Company^  at  Randsburg,  and  the  Lida  at  Rosamond. 
The  Randsburg  distnct  (including  Johannesburg)  was  the  most  pro- 
ductive section  of  the  county,  having  yielded  a  total  of  $619,556 
for  the  year.  The  Mohave  re^on  came  next  with  a  total  yield  of 
$185,793,  followed  by  Amalie  district  with  an  output  of  $66,918,  and 
by  Piute  with  $192519-  Other  mines  were  productive  at  Bodfish, 
Havilah,  Isabella,  Kemville,  and  Rosamond. 

LASSEN  AND  LOS  AN0ILE8  COUNTHS. 

These  2  counties,  though  widely  separated  geographically,  are 
combined  in  this  review,  as  in  one  county  there  is  only  one  produc- 
tive mine,  the  yield  of  which  would  otherwise  be  made  public.  The 
total  output  of  the  two  counties  was  $99,822  for  the  year,  a  falling 
off  of  $57,578.  There  were  only  3  deep  mines  reporting  product  in 
the  2  counties;  and  no  placers  in  either. 

KADEEA  COTJNTY. 

There  are  only  5  producing  mines  in  this  county,  all  quartz,  and 
their  total  output  was  $22,390  in  gold  and  $508  in  silver,  a  total  of 
$22,898;  as  compared  with  $66,161  in  1905;  the  loss  in  yield  for  the 
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year  was  therefore  $43,263.  The  producing  mines  are  at  Coarse- 
gold  and  O'Neals,  the  principal  ones  being  the  Texas  Flat,  the  Rags- 
dale,  and  the  Mud  Spnngs. 

HABIPOSA  COUNTY. 

Mariposa  is  one  of  the  mother  lode  counties  of  the  State.  Its 
yield  for  the  last  two  years  was  as  follows:  In  1905,  gold,  $433,370; 
silver,  $4,085;  copper,  $1,956;  total,  $439,411;  m  1906,  gold, 
$366,394;  silver,  $3,337;  total,  $369,731 — a  decrease  for  the  year  of 
$69,680,  the  principal  loss  being  in  gold.  The  yield  came  from  24 
deep  mines  and  1  unimportant  placer.  The  falUngoff  in  yield  was  due 
to  the  reduced  output  of  the  principal  mines.  The  ore  treated 
amounted  to  64,511  tons,  which  is  23,805  tons  less  than  in  1905. 
Seventy  mines  reported  no  production  for  the  year.  By  far  the  lfu:^est 
output  was  from  the  mines  of  the  Mariposa  Commercial  and  Mining 
Company  at  Mount  Bullion  and  Bagoy,  known  as  the  Mariposa 
Grant  Mines,  but  their  output  was  much  less  than  in  1905.  Other 
prominent  producers  are  the  Champion  Mining  Company,  at  Coulter- 
ville;  the  Ruth  Pierce  Mining  Company  and  the  Mount  Gaines  Min- 
ing Company,  at  Hornitos;  the  Tennessee  and  California  Mining 
Company,  at  Indiangulch,  and  the  Omparisa  Mining  Company,  at 
Kinsley.  Other  quartz  mines  are  being  worked  at  Bear  Valley, 
Mariposa,  and  Whitlock.  Some  copper  mines  are  now  being  maae 
productive  in  the  county,  but  no  output  of  that  metal  was  reported 
m  1906. 

MENDOCINO,  MODOC,  AND  MONTEBET  COUNTIES. 

In  these  3  counties  there  are  only  2  producing  placer  mines  and  2 
quartz.  The  yield  of  the  quartz  mines  was  $326  and  of  the  placers 
$321,  the  total  yield  of  these  counties  being  only  $647  for  the  year. 

MONO  COUNTY. 

Mono  showed  an  increase  of  $26,740  in  gold  yield,  of  $3,562  in  sil- 
ver— a  total  increase  of  $30,302.  The  total  yield  for  1906  was 
$351,849,  of  which  $338,698  was  gold.     Small  placers  at  Bridgeport 

Eroduced  about  $500,  but  all  the  rest  of  the  output  came  from  Bodie, 
lundy,  and  Masonic,  by  far  the  larger  proportion  from  the  first- 
named  district.  Tliere  are  very  few  producing  mines  in  the  county. 
There  were  285,599  tons  of  ore  treated,  an  increase  of  5,155  tons  for 
the  year.  In  addition  to  the  free  gold,  $184,875  came  from  concen- 
trates, and  650  tons  of  tailings  were  treated,  yielding  $4,660.  The 
gold  was  virtually  all  from  siliceous  ores.  The  Standard  Consoli- 
dated Mining  Company,  at  Bodie,  is  by  far  the  largest  producer  in. 
the  county,  as  it  has  been  for  some  years  past.  Tne  Crystal  Lake 
Gold  Minmg  Company,  at  Lundy,  is  also  a  good  producer.  The 
Pittsburg  Liberty  Mining  and  Milling  Company,  at  Masonic,  made 
its  first  appearance  as  a  producer  in  1906,  and  is  expected  to  make  a 
large  yiela  in  1907,  as  will  also  some  other  properties  in  the  same 
district,  where  much  development  is  now  going  on. 

NEVADA  COUNTY. 

Nevada  County  has  been  the  leading  gold-producing  coiinty  of 
California  for  many  consecutive  years,  but  in  1906  its  gold  output 
was  exceeded  by  that  of  Butte  County.    It  is  still,  however;  the 
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leading  producer  of  gold  from  quartz  mines.  The  production  for 
the  past  two  years  was  as  follows  >  In  1905,  gold,  $3,076,997;  silver, 
$24,842;  total,  $3,101,839.  In  1906, gold, $2,658,420;  silver,  $24,219: 
total,  $2,682,639. 

These  figures  show  a  falling  oflF  for  the  jear  of  $419,200,  mainly  in 
gold.  Fifty-six  mines  reported  product  m  this  coimty,  of  which  32 
were  ouartz  and  24  placers.  Of  the  latter,  the  7  hydraidic  mines 
yielded  $117,724  in  gold;  the  8  drift  mines,  $135,182,  and  the  9 
surface  placers,  $11,105 — a  total  of  $264,011  in  gold  from  the  aurif- 
erous gravels.  The  placer  silver  amounted  to  $1,414.  The  ores 
treated  were  all  from  gold  mines  and  amounted  to  276,602  tons, 
which  is  48,664  tons  less  than  reported  the  previous  year,  and  this 
accounts  for  the  lesser  product  of  the  year  1906.  From  this  ore 
were  derived  4,912  tons  of  concentrates,  which  yielded  $284,759. 
The  total  V^artz  gold  was  $2,394,409,  and  the  total  quartz  silver 
$22,805.  This  shows  that  the  average  value  of  the  ores  milled  in 
the  coimty  was  $8.74  per  ton. 

The  most  productive  quartz  mines  in  the  State  are  in  the  Grass 
Valley  district,  which  includes  both  the  mines  at'  Grass  Valley  and 
those  of  Nevada  City.  The  returns  for  the  last  two  years  in  this 
district  from  the  quartz  mines  were  as  follows: 

Production  of  Qtom  Valley  and  Nevada  City  Mines,  Nevada  County,  Cal,,  1905-6. 


Year. 

Grass  Valley  mines. 

Nevada  City  mines. 

Gold. 

Silver. 

Total. 

Gold. 

SUver. 

Total. 

1905 

12,041,447 
2,196,990 

$10,483 

12.052.290 

$440,236 
133,031 

$12, 531       S4.%2. 7«7 

1906 

16,516      2,213,506 

5,755 

138,786 

Increane  (+),  decrease  (— ) 

+  155,543 

+  5,673 

+  161,216 

-307,205 

-  6,776  -  313,981 

Aside  from  the  reduction  in  output  of  the  gravel  mines  of  the 
county,  this  table  shows  that  the  decrease  in  yield  of  gold  for  the 
year  was  largely  in  the  mines  around  Nevada  City.  The  two  liargest 
mines  at  that  point  were  inactive  during  1906  owing  to  litigation, 
but  since  that  time  operations  have  been  resumed.  The  most  pro- 
ductive gold  quartz  mme  in  the  county — and  in  the  State — is  that  of 
the  North  Star  Mines  Company  at  Grass  Valley.  Other  producers 
at  that  place  are  the  Brunswick  Consolidated  Gold  Mining  Company, 
the  Bullion  ConsoUdated  Gold  Mining  Company,  the  Central  Con- 
solidated Mining  Company,  the  Empire  mines,  the  Sultana  Mining 
Company,  the  Idaho-Maryland  Mining  Company,  the  Pennsylvania 
Consolid[ated  Mining  Company,  the  New  York-Grass  Valley  Mining 
Company,  and  the  Spring  Hill  Mining  Company.  At  Nevada  City 
the  producers  are  the  Glencoe  and  Freeman,  the  Gold  Flat  Mining 
Company,  the  Home  Gold  Mining  Company,  the  Murchie  Gold  Mines 
Consolidated,  and  the  Pittsburg. 

At  Graniteville  are  a  few  small  producers,  and  others  are  at  North 
Columbia,  Rough  and  Ready,  and  Washington. 

The  largest  producers  among  the  auriferous  gravel  mines  are  the 
Esperance  drift  mine,  at  French  Corral;  the  Liberty  Hill  hydraulic, 
at  Liowell  Hill;  the  Blue  Tent  Mining  Company,  at  Nevada  City;  the 
North  Bloomfield  Mining  Company  and  the  Union  Blue  Gravel  Min- 
ing Company,  at  North  Bloomfield;  the  Waukeshaw  Mining  Com- 
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pany.  at  Relief;  the  Badger  Hill  or  Cherokee,  the  Kate  Hayes,  the 
EiireKa  Lake,  and  the  Yuba  Canal'Company,  at  North  San  Juan,  and 
the  Omega,  at  Washington. 


OSANOE  AND  PLACES  COUITTIES. 


These  two  counties  combined  produced  in  1906  $573,906  in  gold, 
$33,334  in  silver,  $38,600  in  copper,  $5,700  in  lead,  and  $12,566  in 
zinc,  a  total  of  $664,106.  This  was  a  total  increase  for  the  year  of 
$55,957.  The  copper  output  alone  showed  a  decrease  in  value,  the 
other  metals  all  showing  increases.  Reports  were  received  from 
79  producers,  of  which  12  were  deep  mines.  Of  the  placers,  20  were 
hydraulic,  producing  $138,615;  24  were  drift,  producing  $201,076; 
and  23  were  surface  placers,  prodiicing  $130,222.  The  output  from 
the  drift  mines  was  larger  than  in  any  other  county,  as  was  also  that 
from  surface  placers.  Doubtless  some  of  these  reported  surface 
placers  belong  in  the  drift  or  hydraulic  colunm,  but  they  are  classified 
according  to  returns  received,  as  some  of  those  who  may  have  been 
hydrauUcking  on  a  small  scale  did  not  care  so  to  report.  The  most 
productive  drift  mine  in  the  State  continues  to  be  the  Hidden  Treasure, 
at  Bullion,  though  the  yield  for  1906  was  smaller  than  usual.     Other 

Erominent  producers  among  the  auriferous  gravel  mines  are  the 
>avis  Mining  Company,  near  Auburn;  the  Lost  Camp,  at  Blue 
Canyon;  the  Acacia  Gravel  Mining  Company,  at  Damascus;  the 
Auburn  Gold  Mining  Company  and  the  Reamer  ConsoUdated  Mining 
Company,  at  Forest  Hill;  the  Druid,  the  Indian  Bar,  the  Indian  Hifl 
Consolidated  Mining  Company,  the  Indiana  Hill,  the  Pacific,  the 
Inskip,  and  the  Uncle  Abe,  at  Gold  Run;  the  Dewey  ConsoUdated 
Mining  Company,  the  Gould,  the  McGeachin  Placer  Mining  Com- 
pany, and  the  Indian  Canyon,  at  Iowa  Hill;  and  the  Yorktown  and 
the  Placer  Gravel  Mining  Company,   at  Michigan  Bluff.     Smaller 

Eroperties  are  also  worked  at  these  places  and  at  Butchers  Ranch. 
blfax,  Dutch  Flat,  Emigrant  Gap,  Towle,  Weimar,  Westville,  ana 
Yankee  Jims. 

Deep  mines  are  worked  at  Orange,  in  Orange  County,  and  at 
Auburn,  Colfax,  Gold  Run,  Ophir,  Towle,  Van  Trent,  and  Westville, 
in  Placer  County.  The  largest  producers  in  the  latter  county  are  the 
Three  Stars,  at  Ophir;  the  Rawhide  Consolidated  Mining  dompany, 
at  Towle ;  and  the  Dairv^  Farm  mines  of  the  American  Smelter  Securi- 
ties Company,  at  Van  IVent,  which  is  a  copper  property. 


FLUKAS  COUNTY. 


Although  best  known  as  a  gravel  mining  section,  the  yield  of  gold 
from  the  72  productive  gravel  mines  in  Plumas  County  was  only  about 
$10,000  more  than  that  from  the  6  producing  quartz  mines.  The 
output  of  gold  and  silver  for  the  year  was  $230,405,  which  is  $40,869 
less  than  the  county  yield  in  1905.  There  were  78  mines  reporting 
product  in  this  county  in  1906,  72  of  them  placers.  Of  these  latter, 
16  are  h3'^draulic  properties,  11  drift,  and  the  rest  report  as  sui^hce 

f)lacers.  The  quartz  mines  report  a  tonnage  of  21,040,  which  is 
ess  by  10,415  tons  than  in  1905.  The  quartz  mines  which  produced 
this  tonnage  made  a  yield  of  $109,752  in  gold  and  $397  m  silver. 
The  only  prominent  quartz  producer  is  that  of  the  Jamieson  Mining 
Company  at  Johnsville,  though  smaller  outputs  are  reported  from 
mines  at  Buck,  Genesee,  Jolmsville,  and  La  rorte.     These  auriferous 
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gravel  mines  yielded  for  the  year  under  review  $119,598,  of  which 
$12,280  was  from  hydraulic  mines,  $6,355  from  drift,  and  $100,963 
from  surface  placers. 

As  in  the  case  of  some  other  counties,  much  of  the  gold  reported 
as  surface  placer  was  perhaps  obtained  by  hydraulic  process  on  a 
small  scale.  There  are  no  specially  large  companies  conducting 
operations  in  the  axirif erous  gravels,  the  yield  from  that  source  coming 
from  a  number  of  small  mines.  The  localities  where  the  gravels  are 
being  hydraulicked,  drifted,  or  sluiced  are  Crescent  Mills,  Cromberg, 
Eclipse,  Grenesee,  Johnsville,  La  Porte,  Longville,  Lumpkin,  Meadow 
Valley,  Mohawk,  Nelson  Point,  Quincy,  Seneca,  Spanisn  Ranch,  and 
Taylorsville.  While  this  county  makes  no  output  or  copper  at  present, 
many  mines  of  this  metal  are  being  opened  near  Genesee,  Taylors- 
ville, etc.,  and  considerable  work  is  under  way.  This  is  in  view  of 
the  completion  within  a  year  of  the  new  railroad  line  of  the  Western 
Pacific  Compamr,  which  is  now  being  built  and  which  will  afford 
transportation  for  the  copper  ores  wmch  are  now  too  remote  to  be 
profitably  moved. 

BIVXB8ID1,  SAITTA  BASBABA,  SAN  DIBGO,  AND  SAN  LUIS  OBISPO  COUNTIES. 

Riverside  County  has  a  few  small  producing  quartz  mines  at  Ban- 
ning, Mecca,  Paloverde,  and  Perris,  tneir  total  output  for  1906  being 
$4,673,  which  is  $1,319  less  than  in  1905. 

Santa  Barbara  had  a  nominal  output  from  beach  sands  at  Point 
SaL  the  product  being  less  than  in  1905. 

San  Luis  Obispo  and  San  Diego  counties  produced  $18,021  in  1906, 
which  is  a  decided  falling  off  in  yield,  the  amount  in  1905  having  been 
$95,048.  The  placers  consist  of  small  surface  diggings  at  La  ranza, 
in  San  Luis  Obispo  County,  and  of  dry  washing  fields  at  Picacho,  near 
the  Colorado  River,  in  San  Diego  County.  The  few  producing  quartz 
mines  in  San  Diego  County  are  at  Julian  and  Picacno.  The  Golden 
Cross  or  Free  Gold  Mining  Company  at  Hedges,  the  largest  of  the  San 
Di^o  County  mines,  maae  no  production  in  1906,  which  accounts  for 
the  reduction  in  output. 

SACBAXENTO  COUNTY. 

Sacramento  County,  which  produced  $990,264  in  1906,  mainly 
gold,  showed  an  increase  for  the  year  of  $337,982,  of  which  $336,000 
was  gold  p.nd  $1,982  silver.  There  were  only  8  producing  properties 
in  the  county,  aU  placers.  By  far  the  largest  proportion  or  gold  was 
derived  from  the  dredging  operations  near  Folsom,  the  rest  being 
from  drift  mines  in  the  Blue  Ravine  section  and  from  surface  placers 
at  Folsom  and  Michigan  Bar.  Some  exceptionally  la^e  dredges  are 
now  operating  near  Folsom,  and  very  successfully.  The  gold  yield 
from  tnis  source  is  increasing  considerably  over  a  quarter  or  a  million 
dollars  annually,  the  increase  in  1905  over  1904  having  been  $220,134 
and  that  of  1906  over  1905  having  been  $352,176.  Large  areas  of 
available  dredging  ground  are  being  purchased  and  additional  dredges 
designed.    The^&edges  in  use  are  of  the  largest  size. 

SAN  BKBNABDINO  COUNTT. 

Although  this  county  produced  less  gold  and  silver  in  1906  than 
in  1905,  the  increase  m  copper  and  lead  brought  the  county  total 
$6,436  beyond  that  of  the  year  1905.    The  production  of  gold,  silver, 
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copper,  and  lead  in  1905  and  1906  was  as  follows:  In  1905,  gold, 
$434,461;  silver,  $40,449;  copper,  $8,206;  total,  $483,116;  in  1906, 
gold, $354,830;  silver, $33,765;  copper,  $99,207;  andlead,  $1,750;  total, 
$489,552. 

The  copper  output  increased  by  $91,001  and  the  lead  by  $1,750. 
There  were  15  nunes  reporting  product  in  the  county,  of  which  11 
were  gold  mines,  3  copper  mines,  and  1  a  lead  mine;  ana  reports  were 
received  from  73  unproductive  properties.  The  total  tonnage  of  the 
county  was  37,271,  which  was  3,232  tons  more  than  in  1905.  Of  this 
tonnage,  33,830  tons  were  milled,  and  3,441  tons  of  copper  and  lead 
ores  were  shipped  to  smelters.  The  milling  ores  yielded  $352,039  in 
gold  and  $25,654  in  silver.  The  most  productive  property  is  that  of 
the  Bagdad-Chase  Gold  Mining  Company,  at  Steadman,  and  the  next 
in  order  is  that  of  the  Standard  Copper  Company,  at  Cima.  Other 
producers  are  the  War  Eagle  Mining  and  Milling  Company,  at  Bag- 
dad; the  Oriental,  at  Daggett;  the  Cocopah  Copper  Company, 
(Copper  World),  at  Cima;  the  Brooklyn  Mimng  Company,  at  Dale; 
and  the  Dry  Lakes  Mining  Company  and  the  Oro  Grande,  at  Victor- 
ville.  A  very  large  amount  of  prospecting  was  in  progress  in  1906  in 
this  coimty,  and  many  mines  are  being  opened  and  developed. 

SHASTA  COUKTT. 

Shasta  County  shows  the  very  remarkable  increase  for  the  year 
1906  of  $3,031,995,  due  to  the  resumption  of  active  operations  by  the 
Mountain  Copper  Company  and  to  the  enlarged  output  of  the  Mammoth 
and  other  copper  companies  of  the  county.  The  record  of  the  last 
two  years  is  as  follows : 

Production  of  gold ^  silver^  and  copper  in  Shasta  County ^  1905-6. 


Year.  Gold.      I     Silver. 


Copper. 


Total. 


19a5 $706,738        $lft3,400        $1,680,615 


1900 819, 144  I        4;M,  4»3 


lncn>jiso 112,406  271,083 


4,338,121 


$2,A»,7S3 
5.501.748 


2,648,506  ;      3,031,905 


The  county  is  thus  shown  to  be  by  far  the  largest  metallic  producer  in 
the  State.  It  exceeds  Butte  County,  the  next  largest  producer,  by 
$2,564,148,  which  is  a  remarkable  record,  and  well  illustrates  tlie 
importance  of  copper  mining  as  a  productive  industry.  Of  the  30 
mines  producing  gold  in  the  county,  17  are  deep  mines  and  9  are 
placers,  and  their  combined  output  is  $819,144;  yet  the  value  of 
the  copper  from  the  4  mines  of  that  metal  exceeds  the  gold  by 
$3,518,977,  which  sum  is,  in  itself,  larger  than  the  entire  metalhc 
output  of  any  other  county  in  the  State. 

The  entire  tonnage  of  the  oounty  for  1906  was  327,482  tons,  yield- 
ing; a  total  of  $5,591,748.  Of  this  tonnage  22,897  tons  of  ore  were 
milled,  yielding  $277,705  in  gold  and  $2,195  in  silver,  and  in  addi- 
tion there  were  obtained  152  tons  of  concentrates,  which  yielded 
$12,874  in  gold  and  $217  in  silver.  The  output  from  milling  ores 
was  therefore  $290,579  in  g()ld  and  $2,412  in  silver,  a  total  of  $292,991. 
From  304,585  tons  of  smelting  ores  the  output  was  $518,705  in  cold 
and  $432,009  in  silver,  besides  the  copper.  The  copper  ores  woraed 
amounted  to  262,388  tons,  yielding  $4,338,121,  aside  from  the  gold 
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and  silver  values.  The  quartz  and  smelting  ores  therefore  produced 
a  grand  total  in  gold,  silver,  and  copper  of  $5,581,826.  The  placers 
in  the  county  omy  yielded  $9,860  in  gold  and  $62  in  silver,  a  total 
of  $9,922. 

It  should  be  understood  that  large  quantities  of  siliceous  ores, 
carrying  gold  and  silver,  are  used  as  flux  in  the  copper-smelting  fur- 
naces. In  fact,  one  reason  for  the  prosperous  condition  of  the  gold 
quartz  mining  industry  in  this  county  is  that  so  many  miners  are 
working  properties  from  which  the  ore  is  sold  direct  to  the  copper- 
smelting  companies,  the  returns  received  being  in  proportion  to  the 
assay  values.  These  smelting  companies  also  obtam  some  ore  from 
adjoming  counties,  and  of  late  have  purchased  more  or  less  in  south- 
em  Oregon  as  well. 

The  most  important  producer  in  the  county  at  present  is  the 
Mammoth  Copper  Mining  Company,  with  smelters  at  Kennett. 
Other  large  copper  producers  are  the  Mountain  Copper  Conipany, 
with  smelters  at  Keswick,  Shasta  County,  and  at  Bulls  Head  Point, 
Contra  Costa  County;  the  Great  Western  Gold  Company,  with 
smelter  at  Ingot;  and  the  Bully  Hill  Copper  Mining  and  Smeltmg 
Company,  with  smelter  at  Winthrop.  The  ciuartz  gold  producers 
of  prominence  are  the  National,  the  Original  Quartz  Hill  Mining 
Company,  and  the  Utah  and  California  Mining  Coinpany,  at  Buck- 
eye; the  Hazel  Mining  Company  (Gladstone),  the  Brunswick  Min- 
ing Company,  and  the  Black  Tom  Gold  Mines  Company  (Niagara), 
at  Frencn  Gulch;  the  Midas  Mining  Company,  at  Knob;  the  Gam- 
brinus  and  the  Mad  Ox,  at  Stella;  and  the  Evening  Star  and  the  Reid, 
at  Whitehouse.  Outside  of  the  copper  companies,  the  largest  pro- 
ducer in  the  county  is  the  Hazel  Mining  Company,  at  French  Gulch. 
The  increase  in  tonnage  in  this  county — 113,446  tons — is  the  largest 
of  all  the  counties  in  the  State. 

As  to  placer  mines,  9  were  productive,  2  of  which  were  liydraulic, 
yielding  $2,250;  1  was  a  drift  mine,  yielding  a  nominal  amount; 
and  6  were  surface  placers,  yielding  $7,260;  a  total  of  $9,860. 

SIEBBA  COUKTT. 

Sierra  County  shows  a  falling  off  in  output  for  the  year  of  $107,802, 
of  which  $100,007  is  gold.  The  total  yield  for  the  year  1906  was 
$411,884,  as  compared  with  $519,686  in  1905.  The  ore  milled  at  the 
quartz  mines  amounted  to  74,045  tons,  yielding  $276,315  in  gold  and 
$1,869  in  silver.  Concentrates  of  this  ore  gave  67  tons  of  sulphurets, 
containing  $11,795  in  gold  and  $69  in  silver.  In  addition,  there  were 
work^  1,500  tons  of  old  tailings,  yielding  $2,750  in  gold  and  $25  in 
silver.  The  total  tonnage  of  the  county  was  75,545,  which  is  57,167 
tons  more  than  in  the  1905.  The  output  of  quartz  properties  in 
1906  was  $292,823  and  in  1905  it  was  $389,855.  This  shows  a  decrease 
for  1906  from  this  source  of  $97,032,  notwithstanding  the  greatly 
increased  tonnage  produced.  The  placers  yielded  $119,061  in  1906 
and  $129,431  in  1905,  so  the  loss  from  placers  was  $10,370.  The 
main  loss  for  the  year  is  thus  to  be  accredited  to  the  quartz  properties, 
which  must  have  worked  much  lower  grade  ore  than  previouslv. 
There  were  10  quartz  producers  in  the  county  in  1906,  the  one  mak- 
ing the  largest  yield  being  the  Croesus  Mining  Company,  at  Alleghany. 
Ower  large  quartz  producers  are  the  Rainbow  Gold  Mining  Company 
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and  the  Tightner  Consolidated  Gold  Mining  Company,  at  Alleghany; 
the  Empire  Gold  Mines  (Gold  Valley),  near  Dowmeville,  and  the 
Sierra  Buttes  Mining  Company,  at  Sierra  City.  This  latter  mine  has 
lately  been  reopened,  after  having  been  given  up  as  worked  out. 
The  milling  capacity  has  been  greatly  increased.  The  Tightner 
mine,  at  Alleghany,  has  of  late  been  yielding  phenomenally  rich  ore 
and  has  attracted  the  attention  of  numerous  miners  to  the  possibili- 
ties of  the  locality,  so  that  many  old  mines  are  being  reopened. 

The  placers  of  the  county  yielded  $118,506  in  gold  and  $555  in 
silver.  Of  the  gold,  $47,904  came  from  13  hydraufic  mines,  $46,397 
from  19  drift  mines,  and  $24,235  from  17  surface  placers.  The 
most  productive  placer  is  that  of  the  Bellevue  Mining  Company 
(drift),  at  La  Porte;  and  other  large  producers  are  the  Golden  StM* 
(hydraulic),  at  Alleghany,  and  the  Depot  Hill,  also  a  hydrauUc  mine. 
Hydraulic,  drift,  and  placer  mines  or  more  or  less  importance  are 
producing  at  Alleghaiw,  Downieville,  Forest,  La  Porte,  Gibsonville. 
Goodyear  Bar,  PiKe,  rort  Wine,  Scales,  Sierra  City,  St.  Louis,  ana 
Table  Rock.  With  the  exception  of  those  named  as  larger  producers, 
these  all  make  a  comparatively  small  annual  yield,  though  there  are 
many  of  them. 

STANISLAUS  AND  SISKIYOU  COUNTISS. 

These  two  counties  produced  $743,769  in  1906,  as  against  $816,906 
in  1905,  so  that  a  decrease  of  $73,637  is  shown  for  1906.  In  Stan- 
islaus Countv  there  is  only  1  proaucing  auartz  mine,  near  Ejiidits 
Ferry,  for  which  reason  the  county  is  comoined  with  Siskiyou.  Sis- 
kiyou Countv  itself  has  184  producing  mines,  large  and  small,  which 
is  101  more  than  anv  other  county  in  the  State,  the  next  highest  being 
Trinity,  with  83.  Of  these  184  mines,  40  are  gold-quartz  producers. 
Of  the  144  placers,  100  are  hydraulic,  2  are  dredging,  6  are  drift, 
and  36  are  surface  placers.  These  placers  produced  $258,981  in  gola 
form  hydraulic  mining,  $14,065  from  drifting,  $26,000  from  dredg- 
ing, and  $54,931  from  surface  work.  The  silver  from  the  placers 
amounted  to  $2,392.  The  placers  producing  $10,000  or  over  are 
the  Crapo  &  Knudsen  hydraulic,  at  Forks  of  Salmon,  the  Oregon 
Gold  Mining  and  Water  Power  Company  hydrauUc,  at  Happy 
Camp,  the  Free  Trade  and  Myers  hydraulic,  at  Sawyers  Bar,  and 
the  I  reka  Creek  Gold  Dredging  Company  (dredge)  at  Yreka,  this 
latter  being  the  most  productive  property  among  those  working  the 
auriferous  gravels.  Those  companies  producing  below  $10,000  but 
above  $5,000  for  the  year,  are  the  Salmon  River  Hydraulic  Gold 
Mining  and  Ditch  Company,  at  Cecilville;  the  Bloomer  hydraulic, 
and  the  Nordheimer  Mining  Company  hydrauUc,  at  Forks  of  Sal- 
mon; the  Lucky  Bob  drift  mine,  at  Gottville;  the  Pennsylvania 
hydraulic,  at  Happy  Camp ;  the  J.  Soares  &  Co.  hydraulic,  at  Hawk- 
insville;  the  Daggett  hydraulic,  at  Oak  Bar;  the  Andrew  Martin 
hydraulic,  and  the  Poorman's  Bar  hydraulic,  at  Scott  Bar*  and  the 
Sunrise  Placer  hydraulic,  at  Yreka.  The  localities  suitable  tor  gravel 
mining  in  this  county  are  many  and  are  at  Black  Bear,  Callahan, 
CecilviUe,  Etna,  Elliot  Creek,  Forks  of  Salmon,  Fort  Jones,  Gazelle, 
Gottville,  Greenview,  Hamburg,  Happy  Camp,  Hawkinsville,  Hei^- 
ley.  Hilts,  Hombrook,  Nolton,  Oak  Bar,  Oro  Fino,  Sawyer's  Bar, 
Scott  Bar,  Seiad  Valley,  Somes  Bar,  Walker,  and  Yreka.  The  most 
productive  quartz  mine  in  the  coimty  is  the  Morrison  at  Greenyiew; 
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and  other  large  producers  are  the  Helena  Gold  Mining  Company,  at 
Callahans;  the  Advance,  the  Highland  Mining  Company,  and  the 
Taylor  Lake  Mining- Company,  at  Etna  Mills;  the  Golden  Eagle,  at 
Fort  Jones;  the  Squaw  Creek  Mining  Company  (Dewey),  at  Gazelle; 
the  Consolidated  Gold  Run  mine,  at  Gilta;  the  Stevens-Ball,  at 
Rollin-  the  Lucky  Bob,  at  Snowden;  and  the  Mono  Mining  Com- 
pamr  vPunch  Creek),  near  Yreka. 

The  gold  from  quartz  ores  in  the  two  counties  amounted  to 
$384,363  and  the  silver  from  the  same  ores  to  $3,037. 

TRINITY  COUNTY. 

Trinity  Coimty  shows  the  material  falling  off  in  its  gold  product  of 
$215,192,  as  compared  with  that  of  1905,  and  there  was  also  a  smajl 
reduction  in  its  silver  output.  In  this  county  mining  auriferous 
gravels  is  the  predominating  industry.  Of  a  gold  output  of  $560,843 
in  1906,  the  sum  of  $413,679  came  from  placer  operations;  the  yield  of 
quartz  gold  was  only  $147,164.  The  gravel  mines  therefore  yielded 
$266,515  more  gold  than  the  ouartz  properties.  There  are  67  gravel 
mines  reporting  product.  Of  tnese,  44  are  hydraulic  mines  and  yielded 
$361,102  in  gold;  2  are  drift  mines,  yielding  $2,000,  and  21  are  surface 
placers,  with  a  production  of  $50,577.  The  county  has  the  largest 
output  from  hydrauUc  mining  of  all  the  counties  in  the  State.  Its  44 
mines  of  this  character  yielded  over  $100,000  more  than  the  100  hy- 
draulic mines  of  Siskiyou  County,  which  comes  next  in  rank  in  this 
class  of  mining.  In  these  2  counties  there  are  no  restrictions  upon 
hydraulic  mining  such  as  exist  in  the  counties  in  the  drainage  basin  of 
the  Sacramento  and  San  Joaquin  rivers,  where  the  tailings  are  im- 
pounded. The  most  productive  and  largest  hydraulic  mine  in  the 
State  is  that  of  the  La  Grange  Mining  Company  near  Weavervalle. 
Other  large  producers  in  this  State  are  the  Hupp  hydraulic  mines,  at 
Weavervule,  and  the  combined  Chinese  mines  at  the  same  place;  the 
Bennett  hydraulic,  at  Douglas  City;  the  Sykes  hydraulic,  at  Trinity 
Center;  the  Chapman  &  Fisher  hydraulic  and  the  Burger  hydraulic, 
at  Junction  City;  the  Butler  Mining  Company  (Old  Unity)  and  the 
combined  Chinese  mines,  at  Minersvifle.  Ail  these  mentioned  made  an 
output  of  over  $10,000  each  in  1906.  Other  gravel  mines  are  worked 
at  Dig  Bar,  Burnt  Ranch,  Bums,  Carrville,  Dedrick,  Denny,  Dorleska, 
Hayfork,  Helena,  Lewiston,  Junction  City,  Minersville,  Trinity  Cen- 
ter, and  Weaverville. 

The  yield  of  silver  from  these  gravel  mines  was  only  $1 ,731,  and  the 
yield  oi  silver  from  the  quartz  mines  of  the  county  was  $1,250.  There 
are  no  very  large  quartz  mining  operations  in  the  county,  and  the  yield 
from  this  source  appears  to  be  decreasing.  The  tonnage  for  the  year 
1906  was  only  9,261,  a  falling  off  of  31 ,207  tons  for  the  year.  Only  sili- 
ceous ore  was  mined.  About  300  tons  of  concentrates  were  worked. 
The  principal  quartz  producers  are  the  Five  Pines,  at  Trinity  Center; 
the  Brown  Bear  Mining  Company,  at  Deadwood;  the  Globe,  at 
Dedrick;  the  BuUychoop  Company,  near  the  Shasta  County  line,  and 
the  Oro  Grande,  at  Carrville.  Other  smaller  quartz  operations  are 
conducted  at  these  points  and  at  Coleridge,  Denny,  Dorleska,  Douglas 
City,  and  Lewiston. 

No  copper  is  yet  produced  in  the  county,  but  several  mines  of  this 
metal  are  oeing  opened  or  developed. 
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TUOLUMNE  AND  TULABE  COUNTIES. 

Tuolumne  County  produced  in  1906  the  sum  of  $1,039,675  in  gold 
and  $8,476  in  silver,  a  total  of  $1,048,151.  This  is  $259,213  less  in 
gold  and  $3,046  less  in  silver  than  the  output  of  1905.  The  quartz 
mines  yielded  $1,026,245  in  gold  and  $8,395  in  silver,  and  the  gravel 
mines  yielded  $13,430  in  gold  and  $81  in  silver.  This  result  was 
obtained  by  the  operation  or  30  deep  gold  mines  and  4  gravel  or  placer 
mines.  The  total  tons  of  ore  treated  amounted  to  278,618  short  tons, 
which  is  a  de<irease  of  25,013  tons  from  1905,  and  accounts  for  the 
lower  output  in  1906.  From  this  ore  were  obtained  7,820  tons  of  con- 
centrates, valued  at  $347,959.  Only  the  counties  of  Amador  and 
Calaveras  exceeded  this  county  in  the  output  of  concentrates,  and 
these  same  counties,  with  Shasta  added,  were  the  only  ones  exceeding 
Tuolumne  in  total  tonnage  of  ore  treated. 

The  most  productive  quartz  mine  in  the  county  is  the  Rawhide,  at 
Jamestown;  and  the  next  in  order  of  output  is  that  of  the  Eagle- 
Shawmut  Mining  Company,  at  Chinese  Camp.  Other  producers  of 
over  $10,000  are  the  Big  Casino  Mining  Company  and  the  Longfel- 
low Consolidated  Mining  Company,  at  Sig  OaK  f^lat;  the  NorthJork 
Development  Company  (Mohican)  and  the  Spring  Gulch,  at  Cartera; 
the  Confidence  Consolidated  Mines  Company,  at  Confidence ;  the  Clio 
Mining  Company,  at  Jacksonville;  the  Harvard  Mines  Company,  at. 
Jamestown;  the  Black  Oak  Mining  Company,  at  Soulsbyville;  and 
the  Jumper  Gold  Syndicate,  at  Stent. 

The  only  placer  producer  of  note  is  the  Gold  Nugget  hydraulic  mine, 
of  Columbia. 

Tulare  County  made  merely  a  nominal  output,  which  was  $4,303 
less  than  in  1905. 

YENTUBA  AND  TUBA  C0UNTIS8. 

These  counties  have  29  producing  mines,  6  being  quartz  and  23 
placer  mines^  all,  with  the  exception  of  one,  being  in  Yuba  County. 
An  increase  m  output  is  shown  of  $992,392  in  gold  and  of  $2,511  m 
silver,  a  total  of  $994,903.  This  is  the  largest  increase  of  gold  ror  any 
county  in  the  State  for  1906,  and  was  entirely  due  to  the  dredging 
operations  near  Marysville,  on  the  Yuba  River.  At  the  time  of  the 
previous  annual  report  the  large  dredging  machines  in  the  river  had 
]ust  started,  but  tiiey  have  been  continuously  at  work  during  1906. 
Since  then  other  dredges  have  been  installed,  and  the  output  of  gold 
will  be  materially  increased  in  the  near  future.  Hydraulic  and  sur- 
face placer  operations  are  being  successfully  conducted  at  Brownsville, 
Rackerby,  Smartsville,  Strawberry  Valley,  Wheatland,  and  Wood- 
leaf;  but  the  bulk  of  the  gold  output  comes  from  the  dredges  near 
Marysville.  There  are  also  some  quartz  operations  at  Browns  Valley 
and  Dobbins,  but  none  of  them  are  of  great  importance  as  yet.  Since 
the  year  1906  closed  some  larger  operations  m  quartz  mming  have 
been  inaugurated. 
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COLORADO. 

By  Chester  Naramore. 


PRODUCTION. 


Reports  received  from  producing  mines  in  Colorado  in  1906  show 
that  the  output  of  the  State  was  1,122,814.17  fine  ounces  of  gold,  val- 
ued at  $23^10,629,  a  decrease  of  87,720.56  fine  ounces,  or  $1,813,344, 
as  compared  with  1905.  On  the  other  hand,  there  were  12,216,830 
fine  oimces  of  silver  reported,  valued  at  $8,185,276,  a  gain  in  quantity 
of  717,523  fine  ounces  and  in  value  of  $1,239,695.  The  average  price 
per  fine  ounce  of  silver  in  1906  was  67  cents  against  60.4  cents  in  1905. 

Reports  were  received  from  664  mines  in  33  counties,  as  compared 
with  513  mines  from  24  counties  in  1905,  but  in  most  cases  the  gains 
represent  small  intermittently  active  placer  diggings  or  properties 
being  develop>ed.  There  were  38  placers  in  active  operation — 15 
more  than  in  1905.  The  626  deep  mines,  an  increase  of  151  mines, 
produced  2,648,923  tons  of  ore,  or  144,836  more  tons  than  were  mined 
in  1905. 

There  was  a  falUng  off  in  the  quantity  of  lead  and  copper  produced, 
especially  the  latter,  but  the  increased  prices  paid  for  these  metals 
resulted  in  a  gain  in  the  total  value  of  each.  The  zinc  product 
increased,  as  is  shown  in  the  following  table. 

There  was  a  slight  falling  off  in  average  metallic  value  per  short  ton 
of  all  ores  from  $17.37  per  ton  in  1905  to  $16.51  per  ton  in  1906. 

Production  of  gold,  silver,  and  associated  metals  in  Colorado  in  1905  and  1906. 


Metal. 


Gold fine  ounces. 

Silver do 

Copper  « pounds. 

do... 


a' 


Zinc. 


,do.- 


Total. 


1905. 


Quantity. 


1,210,534.73 

11,499,307 

6,336,366 

111,585,060 

83,150,445 


Value. 


125,023,973 

6,945,581 

988,473 

5,244,498 

4,905,876 


43,108,401 


1906. 


Quantity. 


1,122,814.17 

12,216.830 

5,720,929 

104,102,269 

86.965,308 


V^alue. 


$23,210,629 
8,185,276 
1,104,139 
5,933,829 
5,304,884 


43,738,757 


Increase  (4-)  or  de- 
crease (— ). 


Quantity. 


Value  i 


-87,720.56-11,813,344 
-I-    717,523 

-  615,437 

-  7.482,791 
+  3,814.863-1-      399,008 


-I-  1,239.695 
-I-  115,666 
-I-   689,331 


-I-   630,356 


a  Note  that  these  copper  figures  are  those  returned  by  the  producers,  both  In  1905  and  1906.  The 
smelter  PBtiims— 9,404,830  pounds—  were  used  in  the  1905  report,  out  it  is  thought  proper  to  use  the  mines 
letoms  in  this  place,  even  if  they  should  fall  behind  the  actual  output  on  account  of  small  percentages 
of  copper  in  certain  ores  which  can  not  be  definitely  placed. 

Production  of  gold,  silver,  copper,  lead,  and  zinc  in  Colorado  in  1900,  by  counties. 


County. 


Boulder... 

Chaffee 

Clear  Creek 

Conejos 

Costilla.... 

Custer 

Delta 

Dolores 

Dotu^... 

Eagb. 

Fremont... 


Produc- 

ing 

Tonnage. 

mines. 

Short  tons. 

44 

5,528 

16 

14,134 

71 

64,774 

1 

85 

2 

28 

12 

3,543 

1 
8 

2,242 

1 
16 

15,986 

3 

1,010 

Gold. 


Quantity. 


Fine  ozs. 

9,131.72 

2,804.05 

25,626.81 

71.30 

20.60 

789.39 

1.88 

454.  M 

.20 

2,494.27 

3.72 


Silver. 


Value. 


$188,769 

57,965 

529,753 

1,474 

426 

16,318 

39 

9,398 

4 

51,661 

77 


Quantity. 

Fine  ozs. 
21.923 
54,009 
652.796 

748 

Value. 

$14,688 

36,588 

437,373 

501 

79,480 

53,252 

34,290 

22,974 

94,912 
79 

63,591 
53 
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Production  of  gold^  silvery  copper ^  leady  and  zinc  in  Colorado  in  1906 y  by  counties — Con. 


County. 


Garfield 

Gilpin 

Gunnison.. 
Hinsdale . . . 
Jefferson... 

Lake 

La  Plata . . . 

Larimer 

Mesa , 

Mineral 

Montezuma 
Montrose . . 

Ouray 

Park 

Pitkin 

Rio  Grande 

Routt 

Saguache . . 
San  Juan.. 
San  Miguel . 

Summit 

Teller 

Total. 


Produc- 
ing 
mines. 


Tonnage. 


SJiort  tons. 


2 

90 

20 

16 

1 

61 
8 
1 
1 

13 

1 

1 

23 

16 

27 

2 

8 

7 

26 

21 

39 

105 


664 


114,662 

31,103 

7,086 

5 

672,055 

7,757 

460 


126, 164 

48,468 

10.072 

203,400 

70 

999 

196,438 

386,735 

34.050 

702,060 


2,648,923 


Gold. 


Quantity. 


Fine  ozs. 

2.66 

53,981.74 

4,233.05 

1,185.68 


73,016.30 

14,702.62 

43.73 

22.89 

7,713.14 

4.02 

5.51 

47,996.66 

19,110.53 

56.60 

415.06 

336.24 

368.99 

43,545.96 

118,411.84 

6,761.55 

689,500.73 


1,122,814.17 


Value. 


$55 

1,115,902 

87,505 

24,510 


1,509,381 

303,930 

904 

473 

159,445 

83 

114 

992,179 

395,050 

1,172 

8,  WO 

6.951 

7,628 

900,175 

2,447,790 

139,773 

14,253,245 


23,210,629 


Silver. 


Quantity.  |    Value 


Uneozs. 

3 

242,478 

70,798 

87,940 


3,890,338 

121,711 

1,136 

15 

1,160,318 


3 

916,256 

144,815 

2,131,374 

152 

42 

737 

090,076 

1,672,522 

107,752 

49,527 


12.216,830 


92 

162,460 

47,435 

56,820 


2,606,536 

81,546 

761 

10 

770,713 


2 

613,802 

97,006 

1,428,021 

102 

28 

494 

462,351 

1,120,500 

72,194 

33,183 


8,185,276 


Ck)unty. 


Boulder 

Chaffee 

Clear  Creek. 

Conejos 

Costilla 

Custer 

Delta 


Dolores.. 
Douglas.. 

Eagle 

Fremont. 
Garfield . . 
Gilpin.... 
Gunnison. 
Hinsdale. 
Jefferson . 

Lake 

La  Plata. 
Larimer.. 
Mesa 


Mineral 

Montezuma. 
Montrose... 


Saguache.. 
San  Juan.. 
San  Miguel. 

Summit 

Teller 


Total. 


Copper. 
Quantity.      Value. 


Lead. 


Pounds. 

3,539 

349.406 

235,375 


Quantity. 


$683 
67,  447 
45,427 


Pounds. 
47,491 
1,227,019 
3,307,001 


2,725 


199,379 


130,233 


526 


38,480 


25,135 


638,002 


63,621 

3,150 

2,092,735 

445 

41,331 


123, 134 


12.279 

608 

403,898 

86 

7,977 


115,960 


118,229 


307,755 


510, 791 
248.737 
753,950 


Ouray 297,741 

Park '        14.399 

Pitkin 

Rio  Grande 

Routt 


1,549.663 

70,725 

27,120 

1,280 


57,464 
2, 779 


47. 456. 964 
2,228 


13,038,333 


5,025,385 

966. 193 

17,951,674 


299.085 

13,650 

5,234 

247 


49, 141 
4,515,317 
7,158,189 
1.301.912 


Value. 


12,707 

69.940 

188.499 


Zinc. 


Quantity.      Value 


Pounds. 


717,703 
1,755,805 


6.610 


6,739 


17,542 


29,115 
14. 178 
42,975 


2, 705,047 
127 


743,185 


$43,780 
107, 104 


22,506 


1,065,082 
568,508 


328,180 
30,475 


1,373 


Total 
value. 


64,970 
34,679 


20,019 
1,850 


71,702,721 


3, 562, 737 


286,447 

55.073 

1,023,245 


2,801 

257,373 

408,017 

74,209 


10,377 


3,673,755 


4,373,866 


217,327 


633 


224,090 


584,476 
'2,'942,"983' 


35,653 
i79,'622" 


5,720,929 


1, 104, 139  ;  104. 102, 269  ;  5, 933, 829     86, 965, 308 


5,304,884 


$206,847 

275,720 

1,306,156 

1,975 

425 

76,706 

30 

78,964 

222,790 

34,800 

57 

1,430,611 

160,137 

140,543 

608 

11,506,718 

366,680 

0,6fi 

«l 

1,600,630 

63 

116 

1,060,615 

5«^0flB 

2,676^537 

8,682 

6,070 

10,  OSS 

1,054,637 

3,900,047 

470,033 

14,286,675 


43,738,757 
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The  mining  industry  in  Colorado  suffered  from  several  temporary 
hindrances  during  1906  which  materially  reduced  the  quantity  of  met- 
als marketed,  but  the  increased  prices  received  brougnt  greater  total 
returns.  A  larger  nimiber  of  active  mines  and  an  increased  tonnage 
show  that  the  industry  is  still  in  a  very  flourishing  condition  in  spite 
of  the  fact  that  several  of  the  State's  largest  mines  made  a  dimin- 
ished output,  owing  to  accidents.  Widespread  increased  activity  in 
exploitation  and  development  work,  in  the  larger  camps  augur  well 
for  a  greater  production  in  1907.  An  almost  universal  demand  from 
all  portions  or  the  State  for  more  miners,  and  an  absence  of  all  labor 
troubles  indicate  improved  conditions. 

Tonnage  of  ore  sold  or  treated^  number  of  mines  producing,  and  tenor  of  ores  in  Colorado 

in  1905  and  1906^  by  counties. 


Coanty. 


Boolder 

QiAflee..... 
Clear  Creek. 
Conejos 


Custer.. 
Delta... 
Dolores. 
Dot 


Dou^as. 
Bagfe... 


Fremont.. 
Oartleld.. 
Oilpln.... 

Grand 

Qminison. 
mnadale.. 
Jelferson.. 

Lake 

La  Plata. 
Larimer.. 


lOnend. 


Montrose. 
Ooray 


PttWn 

Bio  Grande. 
Routt 


San  Juan.. 
San  Miguel. 

Summit 

Tdler 


Total 

Average  total  value  per  ton. 


Total  tons  of  ore  f>old 
or  treated. 


1906. 


SJiort  tons. 

5,528 

14,134 

64,774 

85 

28 

3,543 


2,242 


15,986 
1,010 


114,662 


31,103 

7,086 

5 

672,055 

7,757 

460 


126,164 


(+)  in- 
crease or 
(-)  de- 
crease. 


Short  tons. 
4,049 


+ 


726 

5,999 

73 

28 

1,012 


-     1,584 


3,937 
1,010 


+ 


68,211 

12 

25,522 

2,045 

10 

23,501 

2,095 

460 


+  34,826 


48,468 

10,072 

203.400 

70 


-  60,498 

+  3,327 

-h  95,473 

+  70 


999 

196,438 

386,735 

34,050 

702,009 


-h 


503 
7,701 

95,397 
2,880 

14,289 


2,648,923  :     +144,836 


Number  of 
mines  produc- 
ing (including 

placers). 


1905. 


31 

15 

49 

1 


4 
5 
9' 


66 
1 

18 

10 
4 

61 
4 


10 


14 
19 
25 


2 
4 

20 
19 
34 
88 


513 


117.37 


1906. 


44 

16 

71 
1 
2 

12 
1 
8 
1 

16 
3 
2 

90 


20 
16 
1 
61 
8 
1 
1 

13 

1 

1 

23 

16 

27 

2 

8 

7 

26 

21 

39 

105 


664 


116.  51 
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Number 

of  mines  t 

n  Colorado, 

clataifitd  by  Aief  product,  in  1906,  by  countta 

unty. 

Gold  placer 
mlQCs. 

D»p 

mlnta 

1 

Co 

1 

1 

1 

it 

'       it 

i 

jl 

i 
? 

If 

'i 
\ 

' 

d3 
11 

— -1  1 

« 

"l 

« 

s 

s 

'i 

' 

'■! 

'1 

.12 

1 

S^.::::;::::::;;::::;::::.:    ■ 

1 

..... 

S           4 

1 

^ 

i* 

"! 

« 

..... 

s 

■■■i2- 

» 

"'"it' 

.1 

4 

' 

« 

1 

1 
1 

1 

* 

Z 

» 

'■■■■|    1 

?."r.:::::::: 

} 

» 

J 

.  ._" 

..... 

i 

1 

* 

!-■■■, 

12 

a 

3 

•! 

3 

e 

■  6 

«'-'-■■'■ 

a 

IDS 

KB 

Totil... 

|"|-* 

• 

1S3 

31 

118 

74 

ai 

*» 

02 

«|      «M 

■  Ono  copper  mine. 
^  Onu  coppeMdlTCr'ilnc  m 
cOne  sllirer-cnppBi^lead  m 
iOav  gold-silvpr'Zlac-Iend 
'  One  allvei-vappcr  mloe. 


/  One  gold-^lvcr-eopppp-lritd-ilnc  mine. 
>  Tva  gold-allvur-coppcr-load-iltio  mines. 
I  Fuui  gald-ailvur-lcsd-Elnc  minea. 


The  gold-mining  industry  of  Colorado  during  1906  was  aerio^ly 
hampered  in  Teller,  Oura^',  and  San  Juan  counties,  but  made  substan- 
tial gains  in  San  Miguel,  Lake,  ChaiTee,  Clear  Creek,  Gunnison,  and  Ia 
Plata  counties.  Thirty-two  counties  made  returns,  including  6  in 
which  only  small  quantities  of  placer  gold  were  recovered.  This  is  a 
gain  of  8  counties  as  compared  with  1905.  Teller,  San  Miguel,  Lake, ' 
and  Gilpin  counties  each  exceeded  the  million-dollar  mark,  while 
Ouray  and  San  Juan  counties  each  produced  over  $900,000. 

The  siliceous  and  dry  ores,  representing  67  per  cent  of  the  total  ton- 
nage of  the  State,  were  the  source  of  more  than  96  per  cent  of  the  gold 
Kroduction.     The  remaining  4  per  cent  was  derived  from  copper, 
lad,  lead-zinc,  zinc,  and  copjier-lead  ores  and  the  placer  mines. 

Gold  from  copper  ores  increased  from  3,884.13  fine  ounces  to  9,185.5.9 
fine  ounces,  and  was  derived  principally  from  Gilpin  and  San  Juan 
counties,  but  also  in  large  quantities  from  Clear  Creek,  f^agle,  Hins- 
dale, and  Ouray  counties.  There  were  19,679.77  fine  ounces  of  gold 
saved  from  lead  ores  in  1906,  as  compared  with  31,667.99  ounces  in 
1905  and  witii  70,641  ounces  in  1904.     Lake,  Clear  Creek,  Ouray,  San 
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Miguel,  and  Park  counties  were  the  chief  producers.  In  addition, 
335.41  line  ounces  were  saved  from  copper-lead  ores,  of  which  Gilpin 
County  furnished  the  bulk.  Ea^le  and  Summit  counties  produced 
594.58  fine  ounces  of  gold  from  zmc  ores,  as  compared  with  1,846.39 
fine  ounces  in  1905.  uold  in  lead-zinc  ores  increased  from  3,047.55  to 
11,077.88  fine  ounces,  of  which  Mineral  and  Lake  counties  furnished 
the  larger  portion. 

The  placer  production  increased  in  Chafi'ee,  Summit,  Park,  and 
Routt  counties,  but  fell  off  in  Jefferson  and  San  Miguel  counties. 
Small  quantities  of  placer  gold  were  also  recovered  in  Clear  Creek, 
Delta,  Douglas,  Garneld,  Gilpin,  Lake,  Mesa,  Montezuma,  and  Mont- 
rose counties.  One  large  dredge  was  working  in  Summit  County,  and 
2  small  dredges  were  digging  in  Routt  County.  Hydraulic  mines 
were  active  in  Summit,  Chaffee,  and  Park  counties.  The  remaining 
placer  production  resulted  from  small  sluicing  and  panning  operations. 

• 

Source  of  gold  product  in  Colorado  in  1906,  hy  kinds  of  are,  by  counties,  in  fine  ounces. 


County. 


Boulder 

Cbaffee 

Clear  Cieek. 

Conejos 

Costilla 

Custer 

Delta 

Dolores 

Dongas 

Eagle 

Fremont 

Garfield 

Gilpin 

Gunnison... 

Hinsdale 

Jefferson 


Placers. 


Deep  mines. 


Siliceous  or 
dry  ores. 


I 


1,481.48 
75.85 


1.88 


.20 


2.66 
26.99 


Lake 

La  Plata.,. 

Larimer 

Mesa 

Mineral 

Montezuma 
Montrose... 

Ouray 

Park 

Pitkin 

Rio  Grande. 

Routt 

Saguache... 
San  Juan... 
San  Miguel. 

Summit 

Teller 


64.92 
"2i"89 


4.02 
5.51 


487.81 
'336.24 


Total. 


85.43 


2,595.88 


8,801.22 

196.89 

20,296.46 

71.30 

20.60 

780.92 


363.40 


1,596.33 
3.72 


48,233.97 

4,077. 14 

646.10 


Copper 
ores. 


4.26 

35.60 

798.00 


4.98 
"79.48" 


356.09 


65,878.50 
14,640.21 


117.65 


5,033. 18 
"  267.' 37" 


43.73 


43,569. 29 

17,394.09 

56.69 

415.06 


365.75 

41,009.72 

115,229.93 

6,a')5.50 

689,500. 73 


518. 24 


2,046.88 
i.'77" 


Lead  ores.; 


326.24 

674.83 

4,011.53 


Zinc 
ores. 


Load-zinc 
ores. 


Copper- 
lead 
ores. 


373.26 


41.99 


386.92  i    58.  a5 


3.49 


8.57 


142.27     394.55  ! 


567.58 
155.91 
217.74 


3.19 
'5.' 63' 


■I 


120.02 


4,568.95 
1.36 


33().ll 


.39       54.08 


Total. 


9,131.72 

2,804.05 

25,626.81 

71.30 

20.60 

789.39 

1.88 

454.64 

.20 

2,494.27 

3.72 

2.66 

53,981.74 

4,233.  a*! 

1,185.68 


2,503.  a3 


61.05 


7,259.48 


3,898.  4<.) 
1,225.00 


3.24 

200.90 

3,090.  48 

241.08 


1,079,321.07  !  9,189.58 


19,679. 


1 1 


2.27 


8.37 
3.63 


200.03 


288.40 

'mi?' 


73,016.30 

14,702.62 

43.73 

22.89 

7,713.14 

4.02 

5.51 

47,996. 66 

19,110.53 

56.60 

415.06 

336.24 

308.99 

43,545. 9() 

118,411.84 

0,761.55 

089,500.73 


594. 58 


11,077.88     3.'.5.41    1,122,814.17 

I 


o  Placer  gold  included  with  siliceous  ore,  to  hide  individual  production. 

The  silver  output  of  Colorado  totaled  12,216,830  fine  ounces,  valued 
at  $8,185,276,  a  gain  in  quantity  of  717,523  fine  ounces  and  in  value  of 
$1,239,695.  This  increase  should  be  accredited  in  the  main  to  Ouray, 
San  Miguel,  Mineral,  and  Park  counties,  and  in  a  less  degree  to  Custer, 
Eagle,  Gunnison,  Hinsdale,  and  La  Plata  counties.  Large  decreases 
were  reported  from  Pitkin,  Lake,  Summit,  and  Gilpin  counties,  and 
smaller  decreases  from  Boulder,  Chaffee,  Clear  Creek,  Dolores,  and  San 
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Juan  counties.  The  principal  silver-producing  counties  of  Colorado  in 
1906  rank  according  to  output  as  follows:  Lake,  Pitkin,  San  Miguel. 
Mineral,  Ouray,  San  Juan,  and  Clear  Creek.  An  increased  tonnage  or 
silver-lead  ores  in  Ouray  County  resulted  in  a  gain  of  609,850  fine 
ounces  of  silver. 

Considering  the  source  of  the  silver  product  by  kinds  of  ore,  it  is 
found  that  52  per  cent  of  the  total  output,  or  6.351,861  fine  ounces, 
were  derived  from  siliceous  ores,  as  compared  witn  6,107,559  ounces  in 
1905.  The  large  increase  of  silver  produced  from  copper  ores  (from 
55,388  to  317,336  fine  ounces)  was  due  to  the  reduction  of  greater 
quantities  of  silver-bearing  pyritic  ores  from  San  Juan,  Ouray,  and 
Hinsdale  counties. 

From  lead  ores  over  28  per  cent  of  the  total  silver  output,  or  3,436,204 
fine  ounces  of  silver,  were  saved,  as  against  3,883,827  oimces  in  1905. 
In  addition,  a  small  quantitv  (36,015  fine  ounces)  was  won  from 
copper-lead  ores.  Zinc  and  lead-zinc  ores  furnished  2,073,818  fine 
ounces,  as  compared  with  1,451,625  fine  ounces  in  1905.  This  prod- 
uct measures,  m  a  way,  the  gain  in  preparing  by  concentration  and 
separation  this  class  or  ore  for  market;  it  makes  valuable  by  separa- 
tion outputs  of  ore  which  were  previously  of  little  value. 

Source  of  silver  product  in  Colorado  in  1906,  by  hinds  of  ore,  by  counties,  in  fine  ounces. 


Placers. 

Deep  mines. 

County. 

Siliceous 

or  dry 

ores. 

17,738 

3,396 

463.330 

748 

Copper 
ores. 

Lead  ores. 

Zinc 
ores. 

Lead-zinc 
ores. 

Cop- 

Ead 
ores. 

Total. 

Boulder 

6 
3,226 
3,957 

4,179 
15,194 
86,051 

21,«2S 

54,609 

663,7M 

748 

Chafleo 

273 
15 

27,799 
99,143 

4,721 
300 

Clear  Creek 

Conejos 

Costilla 

Custer 

77,356 

100 

2,024 

79,480 

Delta 

Dolores 

10,134 

15,705 

3,451 

5,000 

34,200 

Douglas 

Eacfc 

44,173 
79 

22,064 

14,933 

10,609 

3,133 

04,912 
7B 

Fremont 

Garfield 

3 
6 

3 

Gilpin 

Gunnison 

216,217 
55,260 
11,189 

11,670 

9,785 
11,. 550 
33,760 

4,800 
"8*636* 

342,4» 
70,798 
87,940 

2,188 

1,800 
300 

Hinsdale 

Jefferson 

34,a'>5 

Lake 

9 

1,981,900 
119,508 

1,137,672 
336 

27,210 

743,547 

**i;867' 

3,800,888 

121,7U 

1,138 

15 

La  Plata 

Larimer 

1,136 

Mesa 

15 

Mineral 

899,813 

161,521 

oo,  Wy4 

1,150,318 

Montezuma 

Montrose 

3 

3 

Ouray 

198,663 

33.929 

362,198 

l.')2 

45,014 

667,494 
108,079 
786,068 



227 

4,858 
2,700 

916,256 

144,815 

2,181,874 

153 

Park 

107 

Pitkin 

983,108 

Rio  Grande 

Routt 

42 

42 

Saguache 

389 

328,0)7 

1,449,598 

28,507 

49,527 

348 
160,392 

737 

San  Juan 

179.797 

21,830 

600,070 

1,672,522 

107,7a 

40,537 

San  Miguel 

79 
1,044 

222,84'i 
10,522 

Summit 

Teller 

606 

18,000 

49,073 

1,596 

Total 

6,351,861 

317,336 

3,436,204 

58,007 

2,015,811 

36,015 

12,216,830 

The  quantity  of  copper  reported  from  the  producers  amounted  to 
only  5,720,929  pounds — less  by  615,437  pouncis  than  were  reported  in 
1005,  but  owing  to  a  gain  of  3.7  cents  per  pound  in  the  average  price 
for  1906  over  that  of  1905  the  total  value  was  greater  by  S116,6d6. 
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These  figures  represent  the  number  of  pounds  of  copper  for  which 
the  miner  received  some  pay.  The  smelter  output  is  somewhat  in 
excess  of  this  figure,  since  much  of  the  ores  from  Colorado  contain 
smaller  quantities  or  copper  than  are  paid  for  by  the  buyers.  This 
metal  brings  less  returns  to  the  miners  of  Colorado  than  any  of  the 
five  metals  here  considered.  Excepting  a  few  small  mines  whose 
total  output  is  neglipble,  there  are  no  copper  mines  proper  in  the 
State,  and  aknost  the  entire  output  is  derived  from  ores  carrying 
greater  values  in  the  other  metals.  In  a  few  mines,  especially  in 
Chaffee,  Dolores,  Ouray,  and  San  Juan  counties,  copper  forms  the 
principal  value  in  the  ore,  but  not  the  entire  value.  In  this  connec- 
tion it  is  noteworthy  that  Lake  County  produced  2,092,735  pounds,  or 
nearly  37  per  cent,  of  the  total  output  of  the  State^  yet  there  were  no 
ores  which  could  be  classed  as  copper  ores.  The  principal  copper-pro- 
ducing counties  according  to  output  in  1906  were  Lake,  San  Juan, 
Gilpin,  Chaffee,  Ouray,  Clear  Creek,  Dolores,  and  Eagjle.  Of  these, 
onlv  Lake,  San  Juan,  and  Chaffee  counties  made  diminished  outputs. 

As  was  the  case  with  copper,  the  lead  fell  off  greatly  in  quantity. 
dropping  7,482,791  pounds  Tbelow  the  figures  of  1905,  but  increased 
prices  raised  the  total  value  $689,331.  ureater  returns  were  received 
trom  the  mines  of  Boulder,  Clear  Creek,  Custer,  Eagle,  Gunnison, 
San  Miffuel,  Mineral,  Ouray,  and  Park  counties.  The  combined  gains 
of  the  last  three  counties  totaled  5,418,000  pounds.  The  mines  of 
Chaffee,  Dolores,  Gilpin,  Hinsdale,  Saguache,  Summit,  Lake,  Pitkin, 
and  San  Juan  counties  lessened  their  output.  The  aggregate  de- 
creases made  by  the  last  3  counties  amounted  to  11,669,000  pounds. 
Counties  producing  more  than  a  million  pounds  of  lead  in  1906, 
arranged  according  to  output,  were  Lake,  Pitkin,  Mineral,  San  Miguel, 
Ouray,  San  Juan,  Clear  Creek,  Summit,  and  Chaffee. 

The  ores  of  Lake  and  Pitkin  counties  occur  largely  as  replacements 
in  limestone;  thev  produced  65,408,638  pounds  of  lead  in  1906,  while 
the  balance  of  the  State's  production,  or  38,693,631  pounds,  was 
chiefly  from  ores  occurring  in  fissure  veins. 

In  accounting  for  a  smaller  lead  output,  in  connection  with  a  greater 
silver  production,  it  is  noted  that  decreases  in  lead  were  made  by  the 
same  counties  which  fell  off  in  silver  production,  with  the  exception 
of  Boulder  and  Clear  Creek.  Generally  speaking,  the  falling  off  in 
the  State  total  of  lead  was  caused  by  lime-replacement  ores  averag- 
ing comparatively  higher  in  silver  and  lower  in  lead  than  in  1905. 
Furthermore,  there  was  a  decreased  quantity  of  lead  ores  and  an 
increased  quantity  of  silver-bearing  siliceous  ores,  poor  in  lead. 
In  view,  however,  of  the  prevailing  nigh  prices  of  these  metals,  the 
reduced  production  of  lead  and  copper  is  difficult  of  explanation 
further  tnan  is  given  in  the  reasons  assigned  for  the  diminished  ton- 
nages in  the  individual  county  descriptions  which  follow,  including 
shortage  of  cars,  labor,  and  mills — the  last  due  to  fire  and  snow  in 
the  San  Juan  region. 

Zinc  shows  the  substantial  gain  of  3,814,863  pounds  in  quantity 
and  of  $399,008  in  value,  the  total  for  1906  being  86,965,308  pounds, 
valued  at  $5,304,884.  This  quantity  must  not  be  taken  to  represent 
actual  figures  of  spelter  produced,  as  a  portion  of  Colorado  zmc  and 
zinc-lead  ores  are  never  reduced  to  spelter,  but  are  converted  directly 
into  pigments.  Therefore,  these  figures  indicate,  as  closely  as  could 
be  estimated  (by  subtracting  25  per  cent  from  the  assay  value  of  ores 
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shipped  to  smelters),  the  quantity  of  zinc  (spelter)  which  would  have 
been  produced  from  Colorado  ores  had  none  been  used  for  other  pur- 
poses. This  method  of  recording  the  zinc  output  is  used  in  an  effort 
to  place  the  metal  on  a  plane  for  comparison  with  the  lead  and  cop- 
per productions.  A  small  percentage  of  lead  is  also  used  in  paint 
manufacture,  but  it  is  likewise  listed  as  metallic  lead  in  this  report. 
In  future  reports  an  attempt  will  be  made  to  separate  approximately 
the  ores  used  for  pigments  from  those  smelted  tor  zinc,  out  the  dim- 
culties  of  such  a  separation  are  considerable.  In  many  cases  the 
mine  owner  may,  inaeed,  not  know  for  what  purpose  the  ore  is  used. 

Colorado  is  second  only  to  Missouri  as  a  producer  of  zinc,  but  in 
the  latter  State  zinc  is  the  primary  metal  sought,  while  in  Colorado, 
with  few  notable  exceptions,  the  zinc  occurs  as  a  by-product  in  the 
ores  of  other  metals.  Until  late  years  the  zinc  content  detracted 
from  the  value  of  the  ore  and  often  made  it  unsalable;  but  with  the 
advent  of  successful  separating  and  concentrating  mills,  accompanied 
by  advanced  prices,  the  zinc  rapidly  became  an  asset,  and  in  the 
large  silver-lead  camps  of  Colorado — especially  LeadviJle — it  aided 
materially  in  the  recovery  of  these  districts  from  the  depression  which 
followed  the  demonetization  of  silver.  The  following  counties  showed 
increased  production  of  zinc:  Chaffee,  Fremont,  Hinsdale,  Lake,  Min- 
eral, and  San  Juan,  while  diminished  outputs  were  recorded  from 
Clear  Creek,  Dolores,  Eagle,  Ouray,  Pitkin,  and  Summit  counties. 
The  gains  made  by  Mineral  and  Lake  counties  total  nearly  8,000,000 
pounds,  while  the  combined  decreases  of  Eagle,  Dolores,  and  Pitkin 
counties  amounted  to  nearly  5,000,000  pounds.  Lake  County  (Lead- 
ville),  with  a  production  of  Vl, 702,721  pounds  and  a  gain  of  6,846,688 
pounds,  is  accredited  with  over  82  per  cent  of  the  State's  total  output, 
and  more  than  nine-tenths  of  the  total  increase  of  zinc. 

The  smelters  of  Colorado  had  a  successful  year.  Technically,  the 
most  interesting  feature  was  the  adoption  of  the  Huntington- 
Heberlein  roasting  process  at  the  different  plants  of  the  American 
Smelting  and  Ronnmg  Company.  In  September  the  refining  plant 
of  the  Boston  and  Colorado  Smelting  and  Refining  Company,  at  Argo, 
near  Denver,  was  destroyed  l)y  fire  and  has  not  been  rebuilt^  but  3ie 
matte  has  been  shipped  to  the  American  Smelting  and  Refinmg  Com- 
pany's refinery  at  Omaha.  This  leaves  the  State  of  Colorado  without 
plants  in  operation  for  the  refining  of  lead  bullion  or  the  bessemer- 
izing  of  copper  matte.  Considerable  construction  work  has  been  in 
progress  at  the  Ohio  and  Colorado  Smelting  Company's  plant  at 
Salida.  The  Grand  Junction  smelter  made  an  unsuccessful  run  during 
the  year,  principally  on  ores  from  Eagle  and  Ouray  coimties.  At 
Silverton  the  Ross  Mining  and  Milling  Company  resumed  smelting 
operations  at  the  Kendrick  and  Gelder  pyritic  smelter  on  ores  from 
their  own  mines  and  some  custom  ores.  In  Ouray  County  the  Sara- 
toga pyritic  smelter  ran  part  of  the  summer. 

The  following  list  gives  the  smelting  plants  in  Colorado  in  1906: 
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aty. 


Denrer 

Pueblo 

Do 

Do« 

LaAdidUe 

Darango 

Denver 

Canyon  City  a 

Sattda 

SUvertonft 

Qnnd  Junction  fr. 

P»rl5 

Oany 


List  qf  Colorado  smelting  plants  in  1906. 


PUnt. 


Globe 

Pueblo 

Ellen 

United  Stotee  Zinc  Co 
Arkansas  Valley ...... 

Durango 

Aigo 


Kendilck  &  Qelder. 


Saratoga. 


Owner. 


American  Smelting  and  Refining  Co. 

Do. 

Do. 

Do. 

Do. 

Do. 
Boston  and  Colorado  Smelting  and  Refining  Co. 
United  States  Smelting  Co. 
Ohio  and  Colorado  Smelting  and  Refining  Co. 
Ross  Mining  and  Milling  Co. 
Qrand  Junction  Smelting  Co. 
National  Mining  and  Milling  Co. 
Continental  Smelting  and  Reduction  Co. 


a  Zinc  ores. 


ft  Pyritic  smelting. 


Subdivision  of  tonnage  qf  crude  ore  sold  or  treated  in  1906  in  Colorado,  by  counties,  in 

short  tons. 


County. 


Boulder 

Chaflee 

Clear  Creek. 

Conejos 

Costflla.... 

Custer 

Delta 

Dolores 


Dry  or 
siliceous 
ores.       I 


Copper 
ores. 


5,278 

aoi 

46,734 

85 

28 

3,380 


9 

6,249 

455 


Lead 
ores. 


241 

3,150 

11,483 


Zinc. 


Lead- 
zinc 
ores. 


Copper- 
lead 
ores. 


3,860 
5,802 


25 


138 


I 


565 
300 


Total. 


5,528 

14,134 

64,774 

85 

28 

3,543 


DoiKlas. 
Eagle... 


Fremont. ... 

Qarfleld 

Qilpin 

Qmmlson... 
Hinsdale.... 
Jefferson.... 

Lake 

La  Plato.... 

Larimer 

Mesa 

Mineral 

Montesuma. 
MontroM. . . 

Ouray 

Park 

Pitkin 

Rio  Qnmde. 
Routt 


132 


1,033 


2,511 
10 


3,185 


97 


192 


10,078 
1,000 


80 


20 


2,242 


15,966 
1,010 


111,659 

30,267 

3,672 


1,449 


301 
5 


1,054 

245 

2,872 


201,878 
7,708 


460 


210,404 
7 


401 
9,039' 


100 
10 


250,734 


600 
'23i' 


42 


114,662 

31,103 

7,066 

6 

672,055 

7,757 

460 


42,836 


6,624 


76,704 


39,129 

6,434 

21,843 

70 


1,838 


7,416 

3,588 

43,155 


51 
i38,'402' 


I 


34 
50 


126, 164 


48,468 

10,072 

203,400 

70 


San  Juan.. 
San  Miguel. 

Summit 

Teller 


958 

166,060 

371,047 

18,600 

702,069 


15,505 


17 


41 

2,309 

15,688 

870 


.'      12,544 


11,316 


Total 

Avenge  recovered   value 
per  ton  in  gold  and  silver. 


1,782,600 
114.90 


31,431 
112.82 


309,574 
18.75 


31,924 
11.60 


3,247 


491,463 
$a21 


1,922 
116.38 


999 

196,438 

386,735 

34,050 

702,069 


2,648,923 
111.81 


PRODUCTION   BY   INDIVTOUAL   COUNTIES. 

BOULDBB  COUKTT. 

The  precious  metal  oiitput  of  Boulder  County  for  1906  shows 
another  lai]ge  decrease.  Tnere  were  produced  9431.72  fine  ounces 
of  gold,  vamed  at  S188,769— a  loss  in  value  of  $72,832:  and  21,923 
fine  ounces  of  silver,  valued  at  $14,688 — a  decrease  ox  48,998  fine 
ounces.  The  small  copper  production  was  increased  by  over  one- 
half  of  the  1906  output,  and  tnere  was  a  small  lead  production  amount- 
ing to  47,491  pounds,  valued  at  $2,707. 
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With  44  producing  mines,  a  gain  of  13  mines,  the  total  tonnage 
dropped  to  5,528  giiort  tons,  a  trifle  more  than  one-half  the  tonnage 
of  1905,  but  the  average  value  per  ton  increased  from  $31.81  to 
$37.42.  This  resulted  from  the  fact  that  several  properties  shipped 
only  the  higher  grade  ore  and  withheld  the  lower  ^ade  for  treatment 
in  mills  not  then  completed.  The  increased  mining  for  tungsten  at 
Nedorland  is  also  responsible,  in  a  measure,  for  the  diminished  gold 
and  silver  production,  in  that  the  high  price  of  timgsten  during  1906 
made  it  more  profitable  and  attractive  to  the  miners  of  Boulder 
County. 

The  completion  of  several  important  mills  for  the  handling  of  low- 
grade  ores  gives  promise  of  a  somewhat  larger  production  dining  1907. 

(Jentral  district — This  district^  located  about  Jamestown,  with  5 

{)roducing  mines  (2  more  than  m  1905),  increased  its  metal  output 
rom  $5,168  to  $19,213.  The  Wano  group,  of  the  Monarch  Consol- 
idated Gold  and  Copper  Mining  and  Smelting  Company,  was  the 
{)rincipal  producer.  The  development  in  this  mine  includes  a  190- 
oot  sliaft  and  a  500-foot  tunnel.  The  production  was  derived  from 
a  proliiiiinary  run  from  the  new  50-ton  roaster  and  cyanide  mill.  The 
(irand  Central  and  Biff  Blossom  mines  made  some  small  shipments 
of  high  grade  ore  whicli  was  taken  out  in  development  work  in  two 
tunnels,  one  770  feet  and  the  other  800  feet  long.  Other  producers 
include  the  Snuipgler,  the  Rip  Van  Dam,  and  the  Red  Spruce  mines. 
Gold  Hill  di'itrict. — This  district,  which  includes  Gold  Hill,  Rowena, 
Salina,  and  Sunsliine,  was  the  most  active  dmdng  1906.  Fifteen 
mines  produced  2,351  tons,  an  increase  of  6  mines  and  a  decrease  of 
14  tons;  but  the  total  value  increased  $7,799.  The  Belle  group, 
(^ish-Birkin,  Corona  and  Black  Cloud,  In^am,  Inter  Ocean,  Luclqr 
vStar,  Richmond,  and  Slide  mines  were  the  chief  producers.  The 
Black  Cloud  mine  is  developed  by  a  200-foot  tunnel,  3,000  feet  of 
drifts  on  the  vein  and  300  feet  of  ^vinzes,  and  is  equippea  with  a  30- 


bimty 

the  Grand  Islanil  district  increased  the  number  of  shipping  mines 
from  2  to  5,  but  the  tonnage  and  value  decreased  about  one-half. 
Tlu^  RouldtT  County  mine  has  a  3a0-foot  shaft  and  3,200-foot  crosscut 
tunnoK  And  is  oquip^xHl  with  a  lO-stamp  amalgamation  and  concen- 
tration mill.  The  I  .  S.  Gold  Corporation  has  spent  four  years  in 
d«^Y«^lopin^  its  pn>|x^rtios  and  expect  to  begin  shipping  on  a  much 
largiT  scale  during  1*»H)7.  Tlie  Highland  Mary  Company  is  pushing 
its  drnina^^  and  transjx^rtation  tunnel,  which  will  aid  in  opening  up 
several  adjoining  pn^ivrtios. 

Maijfioho  district.  There  wiu;  increased  activitv  in  Magnolia  dis- 
trict, nwludini;  the  Ca^sh  mine,  the  Fortune  and  5iiew  Year,  and  the 
llonn^ftor  and  Mountain  Lion  groups.  Ore  from  the  Cndx  mine  is 
handled  by  the  now  cyanide  plant  after  roasting. 

SmjMt  LiHadtstrict^  The  ^uga^  Ix>af  district  was  second  in  impor- 
tanoe  as  a  prinluoor  during  UHH\  having  fallen  off  to  about  one-naif 
of  the  totals  for  liHV>.  The  l-ivinirston  mine  did  not  operate  its  10-ton 
cyanido  plant,  but  ship|HHl  dinvilv  to  samplers.  The  Clinton  Mining 
and  Milhng  Conn>any  was  the  leading  proilucer  of  the  county  in  1906, 
but  did  not  tHjual  it$  total  for  1^H>5.  A  few  other  properties  are  being 
dovoloivd. 
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Ward  district. — ^There  was  a  slidit  improvement  in  conditions  in 
the  Ward  district  last  year.  The  Big  Five  Timnel,  Ore  Reduction, 
and  Transportation  Company  operated  the  Columbia,  the  Dew  Drop, 
and  the  Ni  Wot  mines.  This  company  has  d  100- ton  concentrating 
mill.  The  Golden  Slipper  Mining  and  Milling  Company  carried  on 
extensive  mill  tests.  The  Myrtle  Mining  Company  suffered  a  severe 
loss  in  the  destruction  of  its  cyanide  plant  oy  fire.  In  addition, 
several  properties  were  actively  developing. 

CHAFFEE  COUKTT. 

Metallic  production  of  Chaffee  County,  Colo.,  in  1905  and  1906. 


Year. 


1905 

1906 

Incieaae  (+)  ordecreaae  (-) 


Gold. 

Silver. 

Copp 

Qaantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Fifte  0Z8. 
1,»V6.28 
2,804.05 

S32,378 
57,965 

Fine  ozs. 
75,265 
54,609 

145,460 
36,588 

Pounds. 
379,722 
349,466 

+  1,237.77 

+25,587 

-20,656 

-8,872 

-30,256 

Value. 


S50,237 
67,447 

+8,210 


Year. 


1905 

1906 

Increaae  (+)  or  decieaae  (-) 


Lead. 

Zinc. 

Quantity. 

Value. 

Quantity. 

Value. 

Pounds. 
1,250,302 
1,227,019 

158,764 
69,940 

Pounds. 
315,495 
717,703 

118,614 
43,780 

-23,283 

+11,176 

+402,208 

+25,166 

Total  valuo. 


1214.453 
275,720 

+61,267 


In  1906  Chaffee  County  made  substantial  gains  in  the  production 
of  gold  and  zinc,  but  the  silver,  copper,  and  lead  returns  snow  a  fall- 
ing off.  In  the  case  of  copper  and  lead  the  increased  market  price 
for  a  decreased  quantity  caused  a  gain  in  total  value.     The  gold  out- 

Sut  amounted  to  $57,965  as  against  $32,378,  while  the  silver  output 
iminished  from  75,265  fine  ounces  to  54,609  fine  ounces,  valued  at 
$36,588.  The  zinc  production  was  more  than  doubled,  reaching 
717,703  pounds,  valued  at  $43,780. 

iVom  the  same  number  of  deep  mines  (14)  as  in  1905  there  were 
mined  14,134  short  tons  of  ore,  averaging  $15.97  per  ton  in  value, 
and  $4.51  in  gold  and  silver  values.  This  is  an  increase  of  726  tons 
and  $1.10  in  average  value,  but  a  slight  decrease  in  precious  metal 
values. 

The  placer  product  of  Granite  district  was  doubled,  and  some 
placer  work  was  done  in  the  Turret  district. 

GhdOc  Greek  district. — ^There  was  renewed  activity  and  shipments 
from  2  gold  mines  in  the  Chalk  Creek  district.  The  J.  A.  J.  Milling 
Company  resumed  operations  at  the  Mary  Murphy  mine,  and  the 
Baal  Dec  Company  worked  its  property.  The  values  from  this  dis- 
trict were  mamly  in  gold,  lead,  and  zinc. 

Gleora  district. — ^Large  shipments  of  copper  ores,  carrying  values 
in  silver  and  zinc,  were  maae  from  the  oedalia  mine  in  the  Cleora 
district,  6  miles  north  of  Salida.  This  mine  has  about  3,000  feet  of 
tunnels  and  is  erectii^  a  50-ton  Wilfley  concentrating  mill. 

La  Plata  or  WinAeld district. — This  district,  15  miles  west  of  Granite, 
continued  small  wipments  of  silver  ores. 
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Monarch  district. — ^Monarch  district,  including  the  mines  in  the 
vicinity  of  Monarch  and  Garfield,  produced  over  65  per  cent  of  the 
values  derived  from  the  deep  mines  of  ChaflFee  County.  Increases 
were  made  in  tonnage,  and  in  gold,  copper,  and  zinc  production; 
but  a  decreased  quantity  of  silver  and  lead  reached  the  market. 
The  Colorado  Mines  Exploration  Company  worked  through  tunnels 
the  famous  Madonna  mine,  the  largest  producer.  The  Lilly  mine 
was  operated  by  the  Taylor  Moimtain  Mining  Companv,  and  pro- 
duced^ copper  ore  containing  some  lead  and  silver.  iTie  mine  is 
opened  by  a  386-foot  shaft  and  a  1,500-foot  tunnel.  A  complete 
surface  equipment  includes  a  7,200-foot  aerial  tramway.     Other  ship- 

Eing  mines  mclude  the  properties  of  the  Vega  Consolidated  Mining 
ompany,  and  the  Fairplay,  the  Garfield,  and  the  Shamrock  mines. 
Riverside  district, — On  Slount  Harvard,  in  the  Riverside  district, 
northwest  of  Buena  Vista,  Messrs.  Leonhardy  &  Son  have  run  the 
Harvard  Tunnel  in  400  feet  on  the  vein  and  nave  made  some  ship- 
ments of  gold,  silver,  copper,  and  lead  ores. 

Turret  district, — ^The  mines  of  this  district  were  operated  rather 
intermittently  during  1906,  but  maintained  a  fair  total  output.  The 
principal  producers  were  the  Independence,  the  Vivanoiere,  and 
the  Copper  King  lode  mines,  and  the  Browns  Canyon  placer  mine. 
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Metallic  prodtiction  of  Clear  Creek  County,  Colo. ,  in  1905  and  1906. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

Fine  ozs. 
24,366.42 
25,626.81 

S503,6e8 
829,753 

Fine  oz9. 
092,437 

S418.232 

Poundt. 
236,660 
235,375 

$36,764 

ig06 

652,796       437)373 

46,427 

TncroaM  (+)  or  decrease  (-) 

+1,260.39 

+26,055 

-39,641  1  +19,141 

i 

-204 

+8,063 

Year. 

• 

Lead. 

Zinc 

Total  value. 

Quantity. 

Value. 

Quantity. 

Valoe. 

1905 

Pounds. 
3,270,211 
3,307,001 

$153,700 
188,499 

Pwinds. 
1,869,995 
1,755,805 

1110,830 
107,104 

$1,222,724 
1,306,  U6 

1906 

Increase  (+)  or  decrease  (— ) 

+36,790 

+34,799 

-114,190 

-3,226 

+85,432 

The  total  value  of  metallic  production  from  Clear  Creek  County  in 
1906  amounted  to  $1,308,156,  a  gain  of  $85,432  over  the  output  of 
1905.  This  value  was  derived  from  64,774  short  tons  of  ore  mined 
from  67  deep  mines,  with  the  exception  of  $1,578  produced  by  4 
placer  mines,  as  compared  with  58,775  tons  of  ore  extracted  from  46 
deep  mines  and  3  placers,  which  produced  $1,908  in  1905. 

The  gold  product  of  25,626.81  fine  ounces,  valued  at  $529,753,  was 
a  gain  of  $26,055.  The  silver  production  of  652,796  fine  ounces, 
valued  at  $437,373,  represented  a  decrease  in  quantity  of  39,641  fine 
ounces,  but  an  increase  in  value  of  $19,141.  Likewise,  there  were 
294  poimds  less  copper  produced,  but  the  total  value  increased  $8,663. 
The  lead  output  made  a  substantial  gain  in  quantity  as  well  as  in 
value,  while  the  zinc  production  decreased  in  botn  quantity  and  value. 
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The  average  value  per  ton  of  ore  was  $20.14  against  $20.77  in  1905, 
and  the  average  gold  and  silver  values  dropped  m)m  $15.65  to  $14.91. 

The  activity  m  the  mining  industry  of  this  county  was  greater 
during  1906  tnan  this  comparison  of  figures  indicates,  but  much  of 
it  was  expended  in  development  work.  Many  tunnels  with  their 
laterals  are  exposing  ore  reserves  in  nearly  all  the  county's  many  dis- 
tricts. It  is  estimated  that  more  than  20  miles  of  tunnel  work  have 
been  completed  as  parts  of  tunnel  schemes  totaling  100  miles,  and  it 
has  been  stated  that  90  per  cent  of  the  development  work  has  been 
accomplished  by  means  or  tunnels.  In  the  spring  work  was  resumed 
in  the  Newhouse  tunnel,  and  by  the  end  of  the  year  the  breast  had 
been  advanced  2,165  feet,  making  the  total  length  17,208  feet.  Some 
of  the  other  timnel  enterprises  include  the  Hoosac.  in  1,000  feet,  with 
3,500  feet  to  bore;  the  Freeland,  5,100  feet  in  ana  3,500  feet  to  run; 
tne  United  Gold  Mining,  Milling  and  Tunnel  Company^s  tunnel,  in  830 
feet,  to  be  3,000  feet  long;  the  Central  tunnel  of  the  Big  Five  Com- 
pany; the  Lucania  and  the  Banner  tunnel,  all  in  Idaho  district  and 
Dormg  toward  Gilpin  County.  The  Seeman  timnel,  in  Lincoln  district, 
is  in  2,300  feet,  besides  those  mentioned  later  in  district  descriptions 
of  Upper  Clear  Creek,  the  Rockford  tunnel,  in  Trail  district,  and  the 
Honest  John  tunnel  should  be  noted. 

There  was  a  notable  increase  in  the  nimiber  of  properties  using 
electrical  power  throughout  the  county. 

Idaho  district. — This  district  embraces  the  mines  in  the  vicinity  of 
Idaho  Springs,  including  Banner,  Coral,  Lower  Fall  River,  Payne's 
Bar,  Spanish  Bar,  and  Virginia  subdistricts.    Compared  with  the 

f)roduction  from  the  corresponding  territory  during  1905,  there  were 
arge  decreases  in  tonnage  and  in  output  of  gold,  silver,  and  zinc, 
but  the  copper  and  lead  totals  were  nearly  doubled.  A  large  portion 
of  the  ore  is  extracted  from  property  tributary  to  the  Newhouse 
tunnel.  The  ores  are  gold-silver-bearmg  sulphides  of  lead  and  cop- 
per and  occur  in  fissure  veins. 

The  principal  producing  mines  of  this  section  in  1906  included  the 
ConsoUdated  Grem  mines,  the  Silver  Age  and  FrankUn,  the  Little 
Mattie  group,  the  Sun  and  Moon  group,  the  Shafter,  the  Stanley 
mines,  the  MetfopoUtan,  and  the  nrines  of  the  Big  Five  Tunnel  Com- 
pany. Few  of  the  mines  have  their  own  reduction  plants,  but  there 
are  many  large  custom  mills  centrally  located  at  Idaho  Springs. 

Chriffim  district, — Griffith  district  includes  the  mines  about  George- 
town and  Silver  Plume,  and  the  producing  mines  of  Queen's  district 
are  merged  with  Griffith  district  in  this  report.  The  output  from  this 
section  amounted  to  $2,326  in  gold,  190,705  fine  ounces  of  silver. 
741,580  pounds  of  lead,  and  1,352,559  pounds  of  zinc,  with  a  total 
value  of  $254,874. 

There  was  a  decided  decrease  in  the  production  of  all  five  metals 
from  this  section  during  1906.  Though  more  mines  were  shipping, 
the  outputs  of  the  individual  mines,  including  the  larger  ones,  were 
considerably  smaller  in  nearly  all  instances.  The  large  decrease  in 
the  lead  produced  in  1906  makes  zinc  second  to  silver  in  value. 

The  Frostbm^-Mendota  mine  shipped  an  increased  tonnage,  but  it 
was  of  somewhat  lower  grade  and  was  derived  entirely  by  concentrat- 
ing ore  from  old  stopes  and  dumps.  The  Dives-Pelican  and  Seven- 
Thirty  mines  are  opened  by  shafts  and  tunnels,  and  are  equipped  with 
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a  200-ton  concentrating  mill.  The  Colorado  Central  mine  of  the 
Aliunde  Consolidated  Mining  Company  is  developed  by  a  600-foot 
shaft  and  by  3  tunnels — the  Marshall  tunnel,  1,800  feet;  the  Equator 
tunnel,  1,500  feet,  and  Ocean  Wave  tunnel,  4,000  feet  long.  The 
Whiting  Mining  and  Milling  Company,  operating  the  Terrible  and  the 
Dimderoerg  lodes,  has  a  vertical  shait  525  feet  deep  and  a  700-foot 
tunnel,  ana  the  surface  plants  include  a  150-ton  concentrator  with 
jigs  and  tables.  The  Scotia  mine  was  operated  a  portion  of  the  year. 
This  is  opened  by  a  2,500-foot  tunnel,  and  is  equipped  with  a  50-ton 
concentrator.  A  number  of  other  mines  made  some  small  shipments, 
and  still  others  spent  the  entire  year  in  active  development  work  ana 
in  erecting  mills,  as  was  the  case  with  the  Griffith  Mines  Company, 
whose  property  is  opened  by  a  700-foot  shaft  and  a  12,000^foot  timnel. 
Includmg  the  Kelly  tunnel,  the  Democrat  Mountain  Mining,  Milling, 
and  Tunnel  Company  have  15,000  feet  of  shafts,  tunnels,  and  levels. 
This  company  completed  a  50-ton  concentration  and  separation  plant. 

Argentine  district. — This  district,  the  scene  of  much  development 
work  for  the  past  few  years,  greatly  increased  its  output,  which 
amoimted  to  $51,116  in  gold,  50,485  fine  oimces  of  silver,  10,119 
pounds  of  copper,  623,739  pounds  of  lead,  and  302,000  poimds  of 
zinc,  with  a  total  value  of  $140,869.  The  Waldorf  Mining  and  Milling 
Company  was  the  heaviest  shipper.  Development  work  includes  3 
tunnels — the  Stevens,  2,200  feet;  the  Tobin,  2,400  feet,  and  the  Argen- 
tine, 5,000  feet  long.  The  company  has  two  concentrators — one  oi  100 
tons  and  one  of  125  tons  capacity.  The  Pulaski  mine  is  opened  by  a 
355-foot  tunnel.  The  Santiago  mine,  owned  by  the  Santiago  Consoli- 
dated Mining,  Milling,  and  Tunnel  Company,  is  developed  by  5  tunnels^ 
respectively,  75,  500,  600,  800,  and  700  feet  long.  A  50-ton  concen- 
trating plant  has  been  erected.  The  Josephine  Mining  and  Milling 
Company  and  the  Key  West  Mining  Company  also  operated  their 
properties.  The  East  Argentine  Minmg  Company  has  driven  its  adit 
tunnel  1,800  feet,  and  a  crosscut  timnel  1,900  feet.  Much  develop- 
ment work  was  accomplished  in  the  great  Vidler  tunnel  imder  Argen- 
tine Pass. 

Jdckson  district, — The  Jackson  district,  southwest  of  Idaho  Springs, 
had  an  increased  gold  and  silver  production,  but  a  decreased  lead  out- 
put. There  were  increased  shipments  from  the  Black  Eagle  mine, 
which  is  developed  hy  a  550-ioot  shaft.  Other  producing  mines 
'include  the  Beaver  mme,  owned  by  the  Sterling  Mines  and  Tunnel 
Company^  the  Gold  Leaf  mine,  and  tne  Doret  mine. 

Trail  district, — The  trail  district,  or  the  Lamartine-Freeland  section, 
also  reports  a  larger  production  than  in  1905.  The  Gum  Tree  mine  is 
opened  by  a  600-ioot  shaft,  a  250-foot  timnel,  and  about  6,000  feet  of 
levels.  The  Champion  mine  was  closed  a  portion  of  the  year,  await- 
ing the  advent  into  its  proximity  of  the  Rockford  tunnel  for  cheaper 
drainage  and  ore  transportation.  The  Brighton,  the  Old  Stag,  the 
Solid  Muldoon,  and  the  Teller  mines  were  also  included  among  the 
producers. 

Upper  Union  district, — The  Upper  Union  district,  or  Empire  section, 
also  made  a  considerable  gain  m  production  for  1906.  The  Specie 
Payment  Gold  Mining  Company  had  a  successful  year.  The  develop- 
ment work  now  includes  a  600-foot  shaft  and  2,600  feet  of  tunneling. 
The  Gold  Dirt  mine  is  developed  bv  a  3,300-foot  tunnel  which  connects 
with  the  bottom  of  a  515-foot  shaft.     The  Pioneer  mine  has  a  300-foot 
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vertical  shaft,  360  feet  of  crosscut  tunneling,  and  about  400  feet  of 
drifts.  Other  active  mines  include  the  Silver  Mountain,  the  Mint,  afid 
the  Gold  Fissure  mines. 

Montana  District, — In  the  Montana  district  about  Dumont,  the  Jo 
Reynolds  mine  was  worked  through  a  3,500-foot  adit,  which  connects 
with  old  shafts  and  levels.  The  ore  is  handled  in  a  40-ton  concentrat- 
ing plant. 

conros,  costilla,  ahd  bio  obavde  counties. 

There  was  a  decreased  production  from  the  mines  of  Ute  district, 
about  Platoro,  in  the  northwest  •  comer  of  Conejos  County.  Ore 
shinped  from  this  section  must  stand  the  cost  of  a  45-miIe  wagon  haul 
to  Monte  Vista,  the  nearest  railroad  point.  Likewise,  some  of  the 
higher  grade  gold  and  silver  ores  of  Summitville  district,  Rio  Grande 
County,  were  hauled  28  miles  northeast  to  Del  Norte  for  shipment. 
A  number  of  properties  report  small  amounts  of  development  and 
exploitation  work  during  the  j^ear. 

The  mines  of  GraybacK  district,  at  Russell,  in  the  northeastern  cor- 
ner of  Costilla  Coimty,  made  a  small  gold  production  in  1906. 

CTJSTIB  COTJVTY. 
Metallic  production  of  Custer  County,  Colo. ,  in  1905  and  1906. 


Gold.  '  Silver.  Copper.  Lead. 


^^^'  ;    Quan-     y  ,       .    Quan-      y^  Quan-     y  ,  Quan-     y^  '^^^^• 


Fine  ots. 


Fineozs.  Pounds.  .  Pounds. 

1905. 1,206.^3  124,918;      32.159     119,424  2.500        S390 $44,732 

19061 789.39  116.318        79.480       53.252  2.725  526       115.960     16,610  7G.706 


Increase  (+)  or 

(-)...    -416.04,-8,600     +47,321    +33,828  +225       +136   +115.960    +6,610       +31,974 


There  was  increased  activity  in  the  mines  of  Custer  County  during 
1906.  With  12  producing  mines  (8  more  than  in  1905)  the  total 
value  of  the  gold,  silver,  copper,  and  lead  production  increased  from 
$44,732  to  $76,706.  There  was  a  slight  decrease  in  gold,  but  the  silver 
output  more  than  doubled  in  quantity  and  nearly  trebled  in  value. 
The  quantity  of  copper  showed  a  sliglit  gain,  and  a  good  production 
of  lead  was  reported. 

The  famous  old  Bull  Domingo  mine,  which  has  been  flooded  since 
1899,  was  unwatered  during  1906,  and  the  old  workings  were  found 
in  good  condition,  so  that  it  will  probably  add  considerably  to  the 
silver  and  lead  totals  of  this  county  for  1907.  The  Bassick  mine 
was  the  principal  gold  producer  last  year.  It  is  developed  by  an 
1,800-foot  shaft  and  a  390-foot  tunnel.  The  largest  producer  in  the 
county  and  the  source  of  much  of  the  silver  output  was  the  Bismuth 
mine,  owned  by  the  Preston  Gold  Mining  and  Milling  Company. 
Some  of  the  otner  shippers  were  the  Wet  Mountain  and  the  Silver 
Cliff  group,  the  King  of  the  Carbonates,  the  Pfx^ahontas,  and  the 
Custer  City,  all  located  in  the  Hardscrabble  district,  in  the  center  of 
the  county. 

In  Delta,  Douglas,  Garfield,  Mesa,  Montezuma,  and  Montrose 
counties  small  Quantities  of  placer  gold  and  silver  were  recovered  by 
individuals  woning  along  the  streams  at  odd  times. 
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D0L0BS8  COUNTY. 

Metallic  prodtiction  of  Dolores  County ^  Colo.f  in  1905  and  1906, 


Gold. 


Year. 


Quantity. 


Fine 
ounces. 

1905 1,681.81 

1906 454.64 


Increase  (+)  or  decrease  (~). 


-1,227.17 


Value. 


$34,766 


-25,368 


Silver. 


Quantity. 


Fine 
ounces. 
76,526 
34,290 


-42,236 


Value. 


U6,222 
22,974 


-23,248 


Copper. 


Quantity. 


Pounds. 
119,821 
190,379 


+79,658 


Value. 


118,602 
38,480 


+10,788 


Year. 


1905.. 
1906.. 


Increase  (+)  or  decrease  (— ) 


Lead. 

Zinc. 

j    Quantity. 

Value. 

Quantity. 

Value. 

Pounds. 
840,319 
118,229 

S39,495 
6,739 

Pounds. 
1,500,000 
22,506 

188,500 
1,373 

-722,090 

-32,756 

-1,477,494 

-87,127 

Total. 


8237,675 
78,904 


-148,711 


With  the  exception  of  copper,  the  metal  production  of  Dolores 
County  fell  off  ^eatly  during  1906,  and  the  total  value  dropped 
from  $227,675  to  $78,964.  The  idleness  of  the  mines  of  Lone  Cone 
district;  16J  miles  northwest  of  Rico,  accoimts  for  the  decrease  in 
gold  and  silver.  The  1906  output  was  derived  from  the  Pioneer 
district,  about  Rico,  where  shipments  were  made  from  8  properties, 
as  against  4  in  1905.  The  tonnage  amounted  to  only  2,242  short 
tons,  a  decrease  of  1,584  tons.  A  remarkable  increase  in  copper 
production,  coupled  with  large  decreases  in  the  other  4  metals,  made 
the  total  value  of  this  metal  nearly  equal  to  the  combined  values  of 
the  others.  Shipments  from  this  section  have  generally  been 
restricted  to  the  higher  grade  ores,  and  large  bodies  of  refractory 
zinc  blende  ores,  also  carrying  values  in  silver,  lead,  copper,  and  goldf, 
have  been  left  because  or  the  absence  of  a  suitable  method  of  con- 
centration and  separation.  It  is  reported  that  this  problem  has  been 
solved  by  an  Australian  flotation  method,  and  that  a  mill  is  to  be 
erected  during  1907.  If  a  successful  plant  is  evolved  Rico  will  rapidly 
become  one  or  Colorado's  foremost  zinc  producers. 

Increased  shipments  were  made  from  the  Wellington  mine,  which 
is  opened  by  a  1,037-foot  tunnel.  The  ore  is  iron  pyrites,  with  cop- 
per pyrite,  and  contains  only  2  per  cent  of  silica.  Tne  Morning  Star 
mine  shipped  heavy  galena  ore,  nigh  in  lead  and  silver  value  and  low 
in  gold.  Three  tunnels  aggregate  1,300  feet  of  development  work. 
The  Rico-Aspen  group,  the  rro  Patria,  the  Swansea-Newman  mines, 
the  Gold  Anchor,  and  the  Iron  Rod  are  included  among  the  shippers. 
The  mines  of  this  section  are  all  within  2  miles  of  the  railroad. 

EAeLE  COUNTY. 

Metallic  production  of  Eagle  County j  Colo.,  in  1905  and  1906. 


Year. 

Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Fine  ozs. 
46,487 
94,912 

Value. 

Quantity. 

Value. 

ig05 

Fine  ozs. 
2,268.34 
2,494.27 

• 

146,891 
61,561 

S28,078 
63,691 

Pounds. 
29,331 
130,383 

H578 

1906 

36,136 

Inoreaae  (+)  or  decrease  (-) 

+225.93 

+4,670 

+48,425 

+35,613 

+100,«B 

•l-90,6» 
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Metallic  produeHon  of  Eagle  County ^  Colo.^  in  1905  and  1906 — Continued. 
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Year. 

Lead. 

Zinc. 

ft>^4-^l 

Quantity.        Value. 

Quantity.        Value. 

•  Total. 

ig05 

Pounds. 
156,723 
307,755 

17,366 
17,542 

Pouvds, 
2,915,025 
1,065,082 

$171,986 
64,970 

$258,897 
222,799 

1906 

Increase  (+)  or  decrease  (- ) 

+151,032        +10,176 

-1,849,943 

-107,016 

-36,098 

This  table  shows  a  moderate  gain  in  gold  and  large  increases  in 
the  production  of  silver,  copper,  and  lead,  but  the  great  falUng  oflF 
in  the  zinc  output  diminishes  the  total  value  of  the  metalUc  product 
in  1906  to  $222,799.  With  16  shipping  mines  (7  more  than  in  1905) 
the  tonnage  increased  3,937  short  tons,  amoimting  to  15,986  tons. 
The  average  value  per  ton  fell  from  $21.49  in  1905  to  $13.94  in  1906, 
while  the  average  value  in  gold  and  silver  increased  from  $6.22  to 
$7.21  per  ton. 

BatUe  Mountain  district. — ^The  greater  portion  of  the  output  was 
derived  from  the  Battle  Mountain  district,  including  the  mines  at 
Red  Cliff  and  Oilman.  Most  of  the  mines  are  opened  by  tunnels 
and  the  ores  are  trammed  down  the  steep  sides  of  Eagle  River  Canyon 
to  loadinjg  stations  on  the  railroad  which  follows  the  bottom  of  the 
gorge.  Tfiiere  is  a  pressing  need  in  this  district  for  a  concentrating 
plant  to  handle  the  lower  grade  ores,  which  will  not  pay  to  market 
m  the  crude  state. 

The  Pittsburg-Gold-Zinc  Company  shipped  an  increased  tonnage 
from  its  Spirit  and  Iron  Mask  properties.  The  Pursey-Chester  mines 
resumed  snipping  last  year,  and  a  portion  of  their  ores  was  sold  to 
the  Grand  Jimction  smelter,  during  its  operation.  A  1,300-foot 
tunnel  enters  the  property  on  an  incUne  of  about  11  degrees.  A 
smaller  quantity  of  ore  was  taken  out  from  the  First  Chance  ^.nd  Pine 
Martin  group,  which  is  developed  by  tunnels,  ranging  from  30  to 
1,200  feet  in  length.  A  small  quantity  of  very  high  grade  silver  ore 
was  sent  out  from  the  Wyoming  Valley  mine.  Shipments  were  also 
made  from  the  Champion,  the  Whipsaw,  the  Ground  Hog  group, 
the  Alpine,  the  Little  May,  the  Last  Chance,  and  the  E.  R.  T.  and 
E.  K.  X .  mines. 

Fulford  district, — In  the  Fulford  district,  18  miles  southeast  of 
Ea£:le  Station,  the  Lucy  mine  is  the  principal  producer.  The  free 
miUing  ore  is  reduced  m  a  10-stamp  mill,  while  the  copper  ore  is 
storea  on  the  dump. 

Holy  Cro88  diMrict. — In  this  district,  the  French  Mountain  Mining 
Company  treated  ores  from  the  Grand  Trunk  and  the  Pelican  mines 
in  a  cyanide  mill.  Development  work  was  carried  on  in  other  mines 
in  all  3  of  these  districts. 

FBSKOHT  COUNTY. 

Fremont  County  produced  $77  in  gold,  79  fine  ounces  of  silver, 
and  568,508  pounds  of  zinc,  valued  at  $34,679.  This  was  derived 
from  1,010  tons  of  ore  extracted  from  3  mines.  Of  the  zinc,  approx- 
imately 112,500  pounds  were  converted  to  spelter,  and  the  remainder, 
or  456,000  pounds,  was  used  in  the  manufacture  of  mineral  paint. 

Currant  Greek  district. — At  Micanite,  in  the  north  central  part 
of  the  countyy  the  Isabella  mine,  owned  by  W.  H.  Murray  &  Son, 
is  opened  by  a  300-foot  vertical  shaft. 
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Canyon  district — Mr.  E.  E.  Smith  has  two  mines  in  the  Canyon 
district:  The  Bonanza^  developed  hy  a  150-foot  shaft  and  a  lOQ-foot 
tunnel,  produces  copper  ore  carrying  gold  and  silver,  while  the 
Wolfram  mine  has  produced  tantalite  and  columbite  from  surface 
workings. 

Greenhorn  district. — Very  little  mining  was  done  in  this  district, 
which  is  located  south  of  Canyon. 

GILPIN  COUNTY. 
Metallic  production  of  Gilpin  County,  Colo.,  in  1905  and  1906. 


Year. 


1905 

1906 

Increase  (  +  )  or  decrease  (— ) 


Gold. 


Quantity. 


Fine  0Z8. 

70,145.33 

53,981.74 


-16,163.59 


Value. 


SI,  450,033 
1.115.902 


-334,131 


Silver. 


Quantity. 


Fine  ozs. 
340,901 
242,478 


-98.423 


Value. 


S205,904 
162.460 


-43,444 


Copper. 


Quantity. 


Pounds. 
512,276 
638,002 


+  125,728 


Value. 


S70,915 
123, 134 


+43,219 


Year. 

Lead. 

Zinc. 

Total. 

Quantity. 

Value.         Quantity.         Value. 

1905 

Pounds. 
519.841 
510,791 

S24,433 
29,115 

Pounds. 

191,574 

IU,303 

I1,771,5R8 
1,430,611 

1906 

« 

Increase  (+ )  or  decrease  ( — ) 

-9,050 

+  4,682 

-191,574 

-11,303 

-340,977 

The  production  of  the  mines  in  Gilpin  County  showed  a  falling  off 
from  the  high  totals  reached  in  1905  in  all  metals  except  copper,  wldch 
made  a  very  pronounced  gain.  There  were  114,662  tons  of  ore  pro- 
duced in  1906,  a  decrease  of  68,211  tons,  as  compared  with  1905;  but 
the  average  value  per  ton  increased  from  $9.69  to  $12.48.  This  is 
accounted  for  by  an  increased  tendency  on  the  part  of  the  lessees  and 
operators  to  sort  the  ore  more  carefulljr  than  has  been  the  custom  in 
the  past.  There  were  90  producing  mines — a  gain  of  24 — ^indicating 
a  more  general  activity  in  the  county.  This,  coupled  with  the  large 
amount  of  development  work  reported  by  the  different  properties, 
seems  to  promise  an  increased  output  for  1907. 

This  statement  applies  in  a  goocl  measure  to  the  northern  districts, 
including  Pine  CreeK,  Boulder  Park,  Perigo,  and  Rollinsville  sections, 
tributary  to  the  Moffat  road.  The  year  also  witnessed  the  installa- 
tion of  much  mining  machinery  and  the  erection  of  several  mills. 

Gilpin  County  shares  with  Clear  Creek  the  benefit  to  be  derived 
from  the  resumption  of  work  on  the  great  Newhouse  tunnel,  as  well  as 
from  the  advent  of  the  other  tunnels  now  being  bored  from  the  Clear 
Creek  side.  Many  prominent  lodes  are  opened  at  great  depth  and 
drained  by  the  Newnouse  tunnel,  which  is  now  under  Quartz  Hill,  in 
Gilpin  Countv,  and  will  eventually  connect  wdth  the  Eureka  shaft, 
above  Central  City. 

Central  district. — Gold,  silver,  and  copper  ores  predominate  in  the 
Central  district,  and  the  principal  operating  mines  include  the  Mackey- 
Burroughs,  the  Ralls  County,  the  Nemeha,  the  Carr,  and  the  Rode- 
rick Dhu.     The  last  has  2  sfiafts,  one  281  feet  and  the  other  557  feet. 

Eureica  district. — There  was  a  considerable  decrease  in  production 
from  the  Eureka  district  during  1906.    The  Concrete,  tne  Gunnel] 
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group,  the  Eureka,  and  the  Spur  Daisy  were  active.  The  Gunnell 
properties  have  been  put  in  shape  and  will  aid  materially  in  enlarging 
the  1907  totals  for  this  section,  which  will  be  the  terminal  end  of  the 
Newhouse  tunnel. 

Gregory  district,— The  famous  Gregory  lode — the  first  discovered 
in  Colorado,  which  is  still  being  worked  in  the  O'Neill  mine — gives  this 
district  its  name.  This  section  in  output  is  second  only  to  Russell 
district,  and  contains  many  of  the  mines  which  have  brought  promi- 
nence to  Gilpin  County.  The  largest  report  comes  from  the  Fifty 
(jold  Mines  Company,  which  has  consolidated  a  number  of  the  most 
important  properties,  including  the  Gregory  group,  the  Cooke,  the 
Fiske,  the  bobtail,  and  others.  This  company  operates  an  80-stamp 
plate  amalgamation  and  concentration  mill  at  Black  Hawk.  A  greatly 
reduced  tonnage  was  shipped  to  the  smelters  from  the  Running  Jjode 
mine,  which  is  opened  by  a  1,350-foot  shaft  and  8,000  feet  of  tunnels. 
Increased  productions  were  made  from  the  O.  K.  mine,  by  the  Aztec 
Mines  Company,  and  from  the  O'Neill  mine,  by  the  Ontario-Colorado 
Gold  Mining  Company.  Other  shipping  properties  include  the  Banta 
Emi  mines,  the  New  National  tunnel,  the  Chicago-Carr,  and  the 
Americus  mines. 

Quartz  district. — Last  year  there  was  a  diminished  output  from 
this  district,  which  furnished  nearly  two-tliirds  of  the  entire  lead 
production  of  the  county.  The  principal  shippers  were  the  Hayseed 
tunnel,  the  Herbert  Spencer,  the  San  Juan,  and  the  Tucker  mines. 
The  last-named  mine  began  operations  late  in  the  year.  The  Cali- 
fornia mine,  which  has  the  deepest  shaft  in  the  county — 2,300  feet — 
was  idle  because  of  water,  and  is  awaiting  the  Newhouse  tunnel  to 
drain  it. 

Nevada  district. — A  greatly  decreased  production  was  reported 
from  the  Nevada  district,  though  more  mines  were  shipping,  includ- 
ing the  Alps,  the  Forks,  the  Kirk,  and  the  Kansas-Burrougns.  The 
last-named  mine  operated  but  two  months,  and  is  responsible  for 
most  of  the  decrease. 

RusseU district. — Russell  district  produced  $711,715  in  gold;  155,197 
fine  ounces  of  silver,  valued  at  $103,982;  342,486  pounds  of  copper, 
valued  at  $66,100,  and  a  small  quantity  of  lead,  or  over  63  per  cent 
of  the  gold  and  silver  and  more  than  half  the  copper  produced  in 
the  county.  This  district  was  first  to  be  })enefited  by  the  big  tunnel, 
which  is  directly  responsible  for  a  large  percentage  of  the  rapidly 
increasing  output.  The  Old  Town,  tlie  largest  producer  in  the 
county,  the  Addudell,  the  Pewabic,  the  Pittsburg,  the  Church,  the 
Chase,  the  Saratoga,  and  the  East  Notaway  mines  were  the  cliief 
shippers  during  1906. 

Northern  dGtrids. — These  districts  are  still  in  the  development 
stage,  and  most  of  the  active  properties  are  confining  their  efforts  to 
this  end.  The  Pine  district  made  an  increased  production.  The 
Evergreen  Gold  and  Copper  Mines  Company  and  the  Boston-Occi- 
dental Mining  Company  reported  some  production.  The  former 
company  is  reported  to  have  developed  a  good  body  of  high-grade 
copper  ore.  At  Apex  cyanide  tanks  are  being  added  to  the  Mackey 
muL  The  Independent  district  also  made  a  much  larger  production, 
and  many  permanent  and  substantial  improvements  were  installed 
at  the  various  mines.  The  Perigo,  the  Six  Day,  and  the  Penobscot 
mines  of  Rollinsville  were  also  producing  during  1906. 
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There  was  no  production  from  Grand  County  in  1906,  but  devel- 
opment work  was  reported  from  a  number  of  localities.  In  the  La 
Plata  district,  in  the  extreme  southern  end  of  the  coimty,  the  Wil- 
liams Fork  Mining  and  Milling  Company  have  a  750-foot  tunnel  on 
the  Bob  Tail  claim,  and  the  Luella  Aunes  and  Milling  Company 
report  1,400  feet  of  timnels  and  drifts. 

.  In  the  Harmon  district,  at  the  foot  of  Mount  Audubon,  near  the 
Boulder  County  line,  the  Monarch-Smuggler  Mining  and  Reduction 
Company  and  the  Monarch  Consolidated  Gold  Mining  and  Milling 
Company  are  each  carrying  on  extensive  development  work  on  copper 
mines. 

Other  sections  reporting  activity  include  the  Blue  Ridge  district, 
southeast  of  Sulphur  Springs;  Byers  Peak  district,  near  Irazer;  ana 
Red  Gorge  distnct,  12  miles  southwest  of  Kremmling. 

GUNKISOH  COUHTY. 

Metallic  production  of  Gunnison  County  ^  Colo.,  in  1905  and  1906. 


Year 

Gold. 

Silver. 

Copper. 

Quantity. 

Fineozs. 
1,362.05 
4,233.05 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1905 

128,156 
87,605 

Fine  oz9. 
53,649 
70,798 

■ 

132,404 
47,435 

POWRd*. 

50,500 

$7,878 

1906 

Increase  (+)  or  decrease  (— ) 

+2,871.00 

+59,349 

+  17,149 

+15,031 

-50,500 

-7,878 

Year 

Tiead. 

Zinc. 

TotaL 

Quantity. 

Valu 

e. 

Quan 

tlty. 

Value. 

1905 ' 

Pound*. 

219,809 

1           248,737 

110,331 
14, 178 

Pound*. 
101,559 
328,180 

S5,992 
20,019 

$84,761 

1906 

168,187 

Increase  (-f )  or  decrease  (— ) 

+28,928 

+3,847 

+226,621 

+14,027 

+84,378 

The  year  1906  was  a  very  prosperous  one  for  the  mineral  interests 
of  this  county,  increases  being  made  in  the  production  of  all  the 
metals  except  copper.  The  total  value  of  the  precious  metals 
doubled,  while  the  gold  output  more  than  trebled.  The  second  year 
of  zinc  shipments  snows  a  nealthy  increase.  Returns  were  received 
from  20  mines,  as  against  18  in  1905;  the  tonnage  shows  a  gain  in 
quantity  and  decrease  in  value  per  ton,  due  to  the  increased  amount 
of  siliceous  ore  of  milling  grade  handled  by  the  mills  of  the  Gold  Brick 
section  last  year.  Seven  widely  separated  districts  contributed  to 
the  1906  total,  as  compared  with  10  in  1905. 

Cochetopa  district — The  Maple  Leaf  mine  was  the  chief  producer 
in  the  Cochetopa  district,  whicn  is  located  near  Sillsville. 

Elk  Mountain  district. — In  this  district,  east  of  Crested  Butte,  the 
Augusta  mine  was  the  principal  shipper.  This  company,  the  Jim 
Blame  Mining  Company,  and  tne  Black  Queen  Gold  Mining  Company, 
were  all  developing  their  holdings  by  tunnels  on  the  veins. 

BocJc  Creek  and  Crystal  River  districts. — The  Rock  Creek  district, 
Iving  just  southeast  and  on  the  far  side  of  Snow  Mass  Mountain,  from 
Aspen,  made  a  greatly  increased  silver  and  zinc  output.  The  Pitkin 
and  the  Lead  King  mines,  operated  by  the  Lanjon  Zinc  Company, 
made  the  bulk  of  the  production  from  this  section.     Test  lots  were 
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also  sent  out  from  the  Success  group,  which  is  a  new  property  being 
opened  up.  In  the  Crystal  River  section,  the  Nortn  Pole  Mining 
(x>mpanv  confined  its  energies  to  development  work.  The  comple- 
tion of  tne  railroad  from  Rrastone  to  Marole  will  mean  much  to  these 
districts. 

Tin  Ouv  district. — ^This  district  covers  a  large  territory,  extending 
north  and  west  from  Tin  Cup  as  far  as  Dorchester.  Shipments  were 
reported  from  4  more  mines  than  in  1905,  and  included  a  larger  tonnage 
and  a  greater  production  of  gold,  silver,  and  lead.  The  Enterprise 
and  the  X-10^-8  piines  shipped  from  the  vicinity  of  Dorchester. 
The  former  mine  is  developea  by  three  tunnels,  respectively,  800, 
1,600,  and  6,600  feet  long^  and  is  eq^uipped  with  a  200- ton  concen- 
trating mill.  From  the  Tm  Cup  region,  the  Blistered  Horn  tunnel, 
the  Gold  Cup,  and  the  West  Gold  Hill  mines  reported  productions. 
The  last  named  property  is  opened  by  an  inclined  shaft  and  equipped 
with  a  70-ton  cyamde  mill;  the  Blistered  Horn  has  a  concentrating 
plant. 

Gold  Brick  district. — ^The  Gold  Brick  district,  extending  north  from 
Ohio  City,  took  first  rank  in  the  county  in  the  production  of  gold  and 
lead,  as  well  as  in  total  output  in  1906.  Manv  tunnels  are  being 
driven  in  this  section,  accompanied  by  renewecf  development  work 
on  several  properties.  The  Raymond  Consolidated  Mines  Company 
are  proceeaing  with  2  separate  enterprises,  the  larger  of  which 
includes  a  2,206-foot  crosscut  tunnel  and  2,552  feet  of  drifts  on  veins. 
The  company  operated  a  20-stamp  plate  amalgamating  mill  with 
8  concentrating  tables.  The  Cortlandt  and  the  Grand  rrize  mines 
were  also  producers. 

(^^artz  Creek  district. — ^This  district  extends  west  from  the  Gold 
Bnck  district  to  the  Chaffee  County  line,  and  includes  the  town  of 
Pitkin.  The  production  fell  off  somewhat  and  was  derived,  in  the 
main,  from  the  Citizen  and  the  Maid  of  Athens  mines. 

Tcmiichi  district. — ^Tomichi  district  embraces  the  mines  around 
Whitepine — just  across  the  line  from  the  Monarch  district  in  Chaffee 
County.  A  decreased  output  is  reported  for  1906;  it  was  obtained 
from  the  Victor,  the  Potosi,  and  the  holdings  of  the  Akron  Mining 
Company.     Other  properties  were  actively  developing. 

HDrSDALE  COUHTT. 

Metallic  production  of  Hinsdale  County j  Colo. ,  in  1905  and  1906. 


Year. 


Gold. 


Silver. 


Copper. 


QuanUty. 


Value.      Quantity'.      Value.   |  Quantity.  I    Valur. 


ig06 

Fine  ozs. 

580.07 

1,185.68 

111.991 

1906 

24, 510 

IncvBMe  (+)ordeei«Me(-) 

+605.61 

+  12,519 

Fine  ozs.  , 

54,419  I    $32,8(10 
87.940  !      58,920 


Pounds. 

84,485 
63,621 


S13. 180 
12.279 


+33,521  I  +26,051         -20,864 


-901 


Lead. 


Year. 


Quantity.         Value. 


Zinc. 
Quantity.         Value. 


Total. 


1906 
lfl06 


(+>or 


(-). 


Pounds. 
767,681 
768,950 

-13.731 


S36.081 
42,975 

+6.894  I 


Pounds. 
2.085  ; 
30.475  I 

f  28. 390  I 


$123 
1.859 


194,244 
140,543 


♦-1.736 


I 


+  46,299 
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With  16  producing  mines  as  against  10  in  1905,  Hinsdale  County 
increased  its  output  from  5,041  Siort  tons  to  7,086  tons,  and  raised 
the  total  values  from  $94,244  to  $140,543.  The  average  value  per 
ton  advanced  from  $18.70  to  $19.83.  The  greater  values  are  mostly 
due  to  the  precious  metals,  as  the  gold  output  more  than  doubled 
and  the  silver  increased  $26,051.  Diminished  quantities  of  copper 
and  lead  were  marketed,  but  the  zinc  savings  were  much  larger. 
Hinsdale  is  one  of  the  last  of  the  silver-producing  counties  in  the 
State  to  recover  from  the  setback  received  by  the  demonetization  of 
that  metal.  But  the  year  1906  witnessed  a  considerable  amount  of 
improvement  in  the  way  of  mill  construction,  power  plant  installa- 
tion, and  mine  development,  which  will  tend  still  further  to  increase 
production  in  1907. 

Galena  district. — Galena  district  includes  the  mines  in  the  viciniW 
of  Capitol  City  and  Henson,  from  4  to  5  miles  west  of  Lake  City.  It 
was  the  source  of  the  greater  portion  of  the  base  metal  production 
of  the  county  and  showed  a  much  larger  gold  output  than  for  1905. 
Lead  and  copper-lead  ores  predominated.  A  much  larger  tonnage 
was  shipped  rrom  the  Highland  Chief  mine,  a  large  percentage  being 
concentrated  in  the  Hinsdale  Tunnel  and  Reduction  Company's  10(K 
ton  concentrating  mill  at  Capitol  City.  The  Planet  Mining  and 
Reduction  Company  also  made  an  increased  output.  The  equipment 
mcludes  a  50- ton  concentrating  plant  with  crusher,  rolls,  and  jigs. 
The  Hidden  Treasure,  the  Wyoming,  and  the  Yellow  Meoicine  were 
among  the  shippers.  The  Hanna  Mining  and  Milling  Company 
remodeled  and  enlarged  its  Moro  mill.  The  equipment  now  includes 
rolls,  Huntington  mills,  tables,  slimers,  and  a  settling  system,  while 
a  Blake-Morscher  machine  cares  for  the  zinc  concentrates.  The  year 
1906  also  saw  the  completion  of  the  hydro-electric  power  plant  of 
the  Capitol  City  Power  and  Milling  Company. 

Lake  district. — ^Lake  district,  4  miles  south  of  Lake  City,  had  8  pro- 
ducing mines  in  1906,  an  increase  of  5.  Most  of  the  ores  woula  be 
classed  as  siliceous,  but  there  were  also  some  lead,  copper,  and  lead- 
zinc  ores.  The  silver  values  were  greater  than  the  combined  values 
of  the  other  four  metals.  The  producing  properties  of  this  section 
included  the  Carson  Mining  and  Reduction  CompanVs  St.  Jacob 
mine  and  the  Emerald  Isle,  Independence,  Golden  Fleece,  Pelican, 
and  Armitage  mines.  A  cyanide  plant  operated  for  a  time  during 
1906  on  the  tailings  dump  of  the  Golden  Fleece  mine.  The  Dupre 
Mining  Company  produced  some  gold  and  silver  from  the  Isolde  nime 
at  Whitecross,  in  the  Park  district. 

JEFFEBSON  COUNTY. 

The  small  output  of  copper  from  Jefferson  County  was  shipped 
for  test  purposes.  Above  Morrison,  in  the  copper  belt  along  the  foot- 
hills, a  small  amount  of  development  work  was  carried  on  at  the 
f6llowing  properties:  The  Augusta  lode,  the  Dispatch  Copper  and 
Gold  Mining  Company's  claims,  the  F.  M.  D.  lode,  and  the  Young 
Sampson  and  Quaila  lodes,  on  Deer  Creek,  and  the  Anna  L.  claim,  at 
Critchell.     Tbe  dredges  near  Golden  were  not  operated  during  1906, 
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Metallie  production  of  Lake  County,  Colo.,  in  1905  and  1906. 


Year. 


Gold. 


Silver. 


Copper. 


1905. 
1906. 


Quantity. 

Fine  ozs. 
67, 101. 87 
73,016.30 


Iiicreaae(+)ordeciea8e(-r-) +15,914.43 


Value. 


Quantity. 


Fine  ozs. 
SI,  180, 401       4,033,762 


Value. 


$2,436,392 


Quantity.  I    Value. 


Pounds. 
3, 105, 710 


1,509,381;      3.890,338;  2,606,526;      2.092,735 


+328,980 


-143,424 


+170,134 


S484,491 
403,898 


-1,012,975.     -80,503 


Year. 


1905. 
1906. 


Increase  (+)  or  decrease  (— ). 


Lead. 

Zinc. 

Quantity. 

Value. 

Quantity. 

Value. 

Pounds. 

51,162,040 

47,456,964 

$2,404,616 
2,705,047 

Pounds. 

64,856,033 

71,702,721 

$3,826,506 
4,373,866 

-3,706,076 

+300,431 

+6,846,688 

+547,360 

Total. 


$10,332,406 
11,598,718 

+  1,266,312 


Lake  County  again  shows  a  substantial  gain  in  mineral  output  for 
1906,  aggregating  a  total  value  of  $11,598,718— greater  by  $1,266,312 
than  in  1905.  m  part,  this  increase  is  due  to  tlie  increased  price  of 
silver  and  the  base  metals. 

Lai^e  gains  were  reported  in  gold  and  zinc;  decreased  quantities 
of  silver,  lead,  and  copper  were  recovered.  With  the  same  number 
of  producing  mines  as  in  1905  (61),  there  were  672,055  short  tons  of 
ore  mined,  as  compared  with  648,464  in  1905,  while  the  average  value 
per  ton  advanced  from  $15.93  to  $17.26. 

Lake  Coimty  has  been  a  producer  for  28  years,  and  ranks  second 
only  to  Teller  in  tonnage  and  total  value  of  metallic  product;  it  is 
the  leadnig  county  in  silver,  lead,  copper,  and  zinc.  In  fact,  almost 
one-third  of  the  silver,  nearly  37  per  cent  of  the  copper,  over  45  per 
cent  of  the  lead,  and  more  than  82  per  cent  of  the  zinc  producea  in 
Colorado  during  1906  must  be  accredited  to  Lake  County.  The  above 
tonnage  of  crude  ore  was  divided,  according  to  metallic  content,  into 
nearly  equal  quantities  of  lead-zinc  ores  (250,734  tons),  lead  ores 
(210,404  tons),  and  dry  or  siliceous  ores  (201,878  tons),  with  a  small 
quantity  (9,039  tons)  of  zinc  ores.  The  dry  or  siliceous  ores,  which 
constituted  but  three-tenths  of  the  total  tonnage  of  the  county,  were 
the  source  of  nine-tenths  of  the  gold  produced  and  of  over  one-lialf 
of  the  silver  output.  The  rest  of  tlie  silver  was  derived  from  lead 
and  lead-zinc  ores. 

The  oxidized  ores  of  Leadville  include  (1)  iron  oxides,  sometimes 
carrying  manganese  and  generally  a  few  ounces  of  silver;  (2)  lead 
carbonate  ores,  with  10  to  12  per  cent  of  lead,  cliiefly  derived  from 
the  downtown  district.     Oxidized  zinc  ores  do  not  occur. 

The  bulk  of  the  Leadville  ores  consist  of  heavy  sulphide  ores  with 
but  littlegangue  material,  and  a  large  quantity  of  them  are  sliipped 
crude.  They  include  (1)  pyrite  ores,  containing  a  little  copper,  gold, 
and  silver;  (2)  a  limited  quantity  of  high-grade  lead  sulphide  ores, 
which  are  shipped  crude  and  average  from  8  to  12  per  cent  lead,  10 
to  12  per  cent  zinc,  27  per  cent  iron,  and  5  per  cent  siUca;  (3)  low- 
grade  zinc  blende  and  pyrite  ores,  with  from  20  to  25  per  cent  zinc; 
(4)  mixed  low-grade  sulphide  ores,  containing  from  7  to  8  per  cent 
lead,  18  per  cent  zinc,  and  25  per  cent  iron.  The  last  two  classes  are 
concentrated. 
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In  addition,  there  are  dry  siliceous  ores  containing  much  silica  and 
HJlyer,  a  little  gold,  and  from  2  to  3  per  cent  lead.  The  small  quan- 
tities of  high  grade  gold  ores  mined  usually  consist  of  a  mixture  of 
sulphides,  and  often  contain  native  gold. 

Heretofore  almost  the  entire  production  has  been  from  the  Cali- 
fomia  district  about  Leadville,  but  some  little  activity  was  reported 
from  the  Harrington  district,  north  of  Leadville,  near  the  Eagle 
County  line,  and  from  the  Twin  Lakes  district,  in  the  southern  end 
of  the  county. 

The  production  would  have  been  much  larger  had  the  mines  been 
supplied  with  cars  to  handle  their  ores. 

The  zinc  industry  is  deserving  of  special  mention  in  that  it  repre- 
sents a  gain  of  nearly  7,000,000  pounds  and  of  half  the  county's 
increase  m  total  value.  The  1906  zinc  product  was  worth  more  than 
the  combined  gold  and  silver  output.  Previous  to  1898  zinc  was  a 
small  factor  in  Xieadville's  mineral  industry,  inasmuch  as  there  were 
only  small  quantities  which  were  of  shipping  grade.  The  concen- 
trating mills,  in  which  the  crushed  ore  or  middlings  from  the  con- 
centrating taoles  are  further  separated  by  electro-magnetic  machines, 
have  succeeded  in  making  a  marketable  product  by  raising  the  zinc 
content  from  18  and  20  per  cent  in  the  raw  ore  to  25  and  45  per  cent 
in  the  concentrates.  There  were  9,000  tons  of  crude  zinc  ores  of  ship- 
ping grade  produced,  and  less  than  1,000  tons  in  which  no  other  values 
were  saved.  Thus  practically  the  entire  zinc  output  was  derived 
from  the  concentration  and  separation  of  iron-zinc  or  lead-zinc  ores, 
which  occur  largely  as  a  mixture  of  pyrite,  zinc  blende^  and  galena, 
usually  carrying  values  in  silver  and  often  a  small  quantity  of  gold. 

The  American  Zinc  Extraction  Company's  mill,  located  near  the 
mouth  of  the  Yak  tunnel,  is  a  custom  plant  of  250  tons  capacity,  in 
which  the  ores  are  cnished  in  jaw  crushers,  sampled,,  dried  in  an 
automatic  drier,  recrushed,  and  fed  to  International  magnetic  sep, 
arators.  The  resultant  products  are  zinc  concentrates  and  pyrite- 
the  latter  carrying  most  of  the  precious  metal  values.  This  com- 
pany bu^'s  ores  witii  as  low  as  20  per  cent  zinc  content. 

The  Damascus  mill  uses  electrostatic  separators,  and  handles 
nuich  of  the  second-grade  product  from  the  A.  Y.  and  Idinnie  con- 
centrator. 

The  Adams  or  Wolftone  mill  doubled  its  capacity  during  1906  by 
adding  3  Huntington  mills  and  13  tables.  This  makes  the  capacity 
ai>pn>xin\atoly  20()  tons  a  day.  By  means  of  the  tables  and  a  system 
ot  stMtlinjg  tanks,  two  classes  of  zinc  and  lead  concentrates  are  {pro- 
duced. The  A.  Y.  and  Minnie  mill,  of  150  tons  capacity,  uses  similar 
methods.  The  Bivston  and  Arizona  plant  was  also  in  operation. 
A  oonsidorablo  quantity  of  licadville  middlings  is  reconcentrated  at 
the  plant  of  the  C\>loraiV>  Zino  Company  in  Denver.  A  large  tonna^ 
of  Knv-tfrado  sulphides  is  alsi>  handUn)  at  the  concentrators  of  me 
Kmniro  Aino  Company,  near  Canwn, 

Tno  Arkansas  \  alloy  plant  of  the  ^Vmerican  Smelting  and  Refining 
(\>m|MM\y,  Kvattnl  on  ihe  s^niihem  outskirts  of  Leadvifie,  treated  the 
lan^^r  iH>rtion  of  the  on^s  of  the  district,  the  zinc  ores  excepted. 

headvillo  intortv^ts  hayx^  Invn  instrument^il  in  building  up  the 
Ohio  and  iVlorado  l\Mnnany  s  smelt<'r  at  Salida,  and  dunn^  1006 
th^  plai\t  n«HMv^l  a  j:reat  ly  inowvawnl  tonnage  from  Lake  Ooumy. 
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The  foremost  shipper  in  Colorado  of  both  tonnage  and  values  in 
1906  was  the  Iron  Silver  Mining  Company,  operating  the  Moyer, 
Murphy,  Dome,  Tucson,  Douglas,  and  other  mines.  This  company 
is  one  of  the  multi-metal  producers,  all  five  metals,  gold,  silver, 
copper,  lead,  and  zinc,  and  also  iron  ore,  being  mined.  During  1906 
the  sinking  of  the  Tucson  shaft  was  completed,  and  development 
work  has  been  steadily  progressing  since. 

The  famous  Little  Jonnnv  mine  of  the  Ibex  Company  continues  to 
be  the  chief  source  of  Leadville's  gold  production,  and,  as  in  earUer 
days,  extremely  rich  gold-vein  matter,  including  metallics,  is  occa- 
sionally extracted.  It  is  reported  that  more  than  400  lessees  were  at 
work  for  this  company  in  1906. 

The  Yak  timnel,  LeadviUe's  great  drainage  adit,  was  the  center 
of  increased  activity  and  production  during  the  year.  Besides  fur- 
nishing electrical  power,  transportation,  and  drainage  faciUties  to 
many  lar^e  mines,  the  company  added  to  its  already  extensive  hold- 
ings, ana  accomplished  much  exploitation  and  development  work. 
In  addition,  the  power  plant  was  enlarged  and  improvements  were 
made  in  the  mill  of  the  American  Zinc  Extraction  Company,  a  sub- 
sidiary company. 

An  increased  tonnage  of  somewhat  lower  grade  ore  was  mined  by 
the  Midas  Mining  ana  Leasing  Company  in  the  downtown  district. 
The  properties  are  developed  by  3  deep  shafts — the  Penrose,  960  feet; 
the  Coronado,  790  feet,  and  the  Northern  shaft,  600  feet. 

A  450-foot  vertical  shaft  opens  the  A.  Y.  and  Minnie  mine,  which 
made  a  sUghtly  decreased  output  in  1906.  This  property  is  equipped 
with  a  15(^ton  concentrating  mill. 

The  Western  Mining  Company's  holdings  on  Carbonate  Hill  are 
developed  by  the  Wolrtone  snaft,  1,170  feet  deep;  the  Adams  shaft, 
810  feet  deep,  and  the  Castleview,  800  feet  deep.  Surface  improve- 
ments incluoe  the  Adams  200-ton  concentrating  mill,  connected  with 
the  Wolftone  shaft  by  a  timnel  which  facilitates  the  handling  of  ore 
and  water 

The  Nisi  Prius  Consolidated  Mining  Company  continued  its  large 
production  of  silver-lead-bearing  iron  ores. 

Increased  shipments  to  the  Salida  smelter  were  reported  from  the 
BigChief  and  the  New  Monarch  mines. 

The  Morning  Star  mine  produced  about  the  same  tonnage  of  silver- 
lead  ore,  but  of  a  higher  grade  than  in  1905,  and  the  Evening  Star 
made  an  increased  output.  Other  prominent  producing  mines 
included  the*  Fannie  Rawlings,  the  Adelaide,  the  Boreel,  the  Fryer 
TTillj  the  Highland  Chief,  and  the  Sunday. 

LA  PLATA  COXJITTT. 

The  year  1906  brought  considerable  increased  activity  to  the 
mining  mterests  of  La  Plata  County,  both  as  to  production  and  as  to 
active  preparation  for  mining  during  1907.  There  was  a  gain  of 
$76,965  in  value  of  the  product  of  1906  over  that  of  1905.  The  gold 
increased  from  $251,940  to  $303,930,  and  the  silver  from  93,258  fine 
ounces,  valued  at  $56,328,  to  121,711  fine  ounces,  valued  at  $81,546. 
Only  445  poimds  of  copper  were  reported,  a  falling  off  of  2,478 
pounds,  but  2,228pounas  of  lead  were  marketed  in  1906,  and  none 
the  year  b^oie.    Tnese  products  were  obtained  from  7,757  short  tons 
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of  ore  from  8  mines,  as  compared  with  5.662  tons  from  4  mines  in  1905. 
The  value  per  ton  averagea  very  high  lor  both  years — $64.53  in  1905 
and  $49.72  in  1906. 

Califomia  district, — ^The  greater  portion  of  the  output  of  La  Plata 
County  was  from  the  Caliromia  oistrict,  where  the  ores  are  high- 
grade  tellurides,  with  some  free  gold  as  well  as  some  silver  present. 
This  district  centers  about  La  Plata,  approximately  15  miles  north- 
west of  Duran^,  the  smelter  town  of  southwestern  Colorado,  where 
the  Durango  plant  of  the  American  Smelting  and  Refining  Company 
smelts  most  of  the  ores  of  the  San  Juan  counties. 

A  branch  Une  of  railroad  has  been  completed  to  the  May  Day  mine, 
the  largest  producer  in  this  district.  The  property  is  developed  by 
crosscut  tunnels.  The  Durango  Girl  and  the  Valley  View  mines  are 
two  other  important  shippers.  The  former  property  is  being  devel- 
oped by  2  tunnels,  measuring  380  feet  and  700  feet,  respectively. 
Some  very  high-grade  ore  was  shipped  from  the  Valley  View  mine, 
near  Hesperus.  The  Boren  Gulch  mine,  exploited  by  8  short  tunnels, 
sent  out  some  sample  lots  of  rich  gold  ores.  The  production  of  the 
Bonnie  Girl  mine  resulted  from  a  month^s  test  run  of  its  new  50-stamp 

Elate  amalgamation  mill.     Shipments  were  also  reported  from  the 
rold  Dollar  and  the  Little  La  Plata  mines. 
Needle  Mountain  district, — The  Bullion  Mountain  Mining  Company 
made  a  small  production  from  its  Mins.  mine  in  the  Needle  Mountain 
district,  west  of  Needleton,  near  the  San  Juan  County  line. 

LAUTTIKR  COUHTY. 

Mining  activity  in  this  county  is  confined  to  the  district  surround- 
ing Pearl,  near  the  Wyoming  County  line,  where  the  National  Mining 
and  Milling  Company  has  a  small  copper  matte  furnace. 

A  number  of  mines  report  some  development  and  exploitation 
work.  Like  the  Encampment  district  in  Wyoming,  acrosis  the  State 
line,  this  section  is  awaiting  the  advent  of  better  transportation 
facilities. 

XXHEBAL  COTJKTT. 

Metallic  production  of  Mineral  County j  Colo. ,  in  1905  and  1906. 


Gold. 


Year. 


Quan-     Value 


Fine  ozs. 
1905 8,812.091182,162 


Silver. 


Lead. 


Zino. 


Quan- 
tity. 


Firu  0Z8. 
814,189 


1906 7,713.14   150,4451,156,318 

Increa8e(+)or ,  , 

decrease  (-)  -1,098.95-22,717 


Value. 


$491,770 
770,713 


Quantity. 


Value. 


Quantity. 


Pounds. 
10,576,146 
13,038,333 


1497,079 
743,185 


+336,129+278,943  +2,462,187 


+246,106 


Pound*. 
2,613,457|«14B, 
3,562,737  217 


+1,049,280 


Value. 


Total. 


;,2M!fl,319, 
,327|  1,890, 


306 
670 


+60,033 


+571,365 


A  substantial  gain  in  the  production  from  Mineral  Coimty  was  made 
in  1906  over  1905.  A  moderate  decrease  in  gold  and  large  increases 
in  silver,  lead,  and  zinc  resulted  in  a  total  gam  of  $571,365.  Thirteen 
mines  produced  126,164  short  tons  of  ore,  as  against  91,338  tons  from 
10  mines  in  1905.  The  average  value  per  ton  was  raised  from  $14.44 
to  $14.98.  This  county  ranfe  third  as  a  producer  of  lead-zinc  ores, 
being  surpassed  by  Lake  and  Pitkin  counties.  During  1906  approx- 
imately 49,460  short  tons  of  carbonate  ore  were  shipi>ed  crude,  from 
which  there  were  recovered  436.66  fine  ounces  of  gold,  equivalent  to 
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$9,378;  1,061,334  fine  ounces  of  silver,  valued  at  $711,094,  and 
635,545  pounds  of  lead,  valued  at  $36,226,  or  a  total  of  $756,698, 
and  an  average  value  per  ton  of  $15.30.  The  sulphide  ores  repre- 
sented about  60  per  cent  of  the  tonnage  of  the  coimty  in  1906,  the 
total  being  76,704  short  tons  of  crude  ore,  which  were  reduced  to 
approximatelv  8,500  tons  of  concentrates  for  shipment.  These  con- 
centrates yields  7,259.48  fine  ounces,  or  $150,067  in  gold;  88,984 
fine  ounces  of  silver,  valued  at  $59,619;  12,402,792  pounds  of  lead, 
valued  at  $706,959,  and  the  entire  production  of  zinc,  amounting  to 
3,562,737  pounds,  valued  at  $217,327.  This  gives  a  total  value  of 
$1,133,972  for  the  sulphide  ores,  equivalent  to  $14.78  a  ton  for  the 
crude  ore  and,  approximatelv,  to  $133  a  ton  for  the  concentrates. 
Two  of  the  properties  shipped,  concentrates  which  assayed  more  than 
70  per  cent  of  lead  and  a  zinc  concentrate  which  averaged  more  than 
50  per  cent  of  zinc. 

The  mines  are  centered  about  Creede  and  Amethyst,  in  the  north 
central  part  of  the  coimty.  The  Creede  United  Mines,  including  the 
Big  Kanawha,  had  a  somewhat  smaller  production  than  in  1905. 
The  ore  is  mined  by  means  of  a  1,500-foot  shaft  and  about  2  miles  of 
tunnels  and  is  concentrated  in  a  250-ton  plant.  The  Amethyst  mine 
is  opened  hj  a  1,060-foot  inclined  shaft  and  is  equipped  with  a  100-ton 
concentrating  mill.  Both  of  these  mills  produce  lead  and  zinc  con- 
centrates. The  Solomon  and  the  Ridge  and  Mexico  mines  produced 
very  rich  lead  and  zinc  concentrates  from  sulphide  ores  carrying 
some  gold  and  silver.  The  former  has  a  75-ton  and  the  latter  a  50- 
ton  concentrating  mill. 

Among  the  shippers  of  crude  ores  increased  production  of  silver- 
lead  ore  was  reported  by  the  Commodore  and  of  silver  ore  by  the 
Bachelor  mine,  which  is  developed  by  a  tunnel  1,450  feet  long.  The 
Del  Monte  Leasing  Company  shipped  silver-lead  ores  carrying  some 
gold  from  the  properties  o{  the  New  York  and  Chance  Mining  Com- 
pany, the  Volimteer  Mining  Company,  and  the  Last  Chance  Mining 
and  Milling  Company.  The  JMew  i  ork  and  Chance  Leasing  Company 
also  made  a  proauction  from  the  New  York  and  Chance  mines.  Each 
of  the  following  mines  made  a  silver  output:  the  Corsair,  with  a  250- 
foot  shaft  and  a  1,500-foot  tunnel,  the  MoUie  S.,  and  the  Eunice  mines. 
The  old  Champion,  also  a  silver  mine,  was  erecting  an  aerial  tram  in 
1906. 
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Metallic  production  of  Ouray  County,  Colo., 

in  1905  and  1906. 

Year. 

Gold.                               Silver. 

Copppr. 

Quantity. 

Value. 

Quantity. 

Fine  ozs. 
30G,40G 

Value. 
8185.060 

Quantity. 

Pounds. 
52,333 
297,741 

Value. 

1905 

Fineozs. 
112,872.52 

12,333,282 

$8,164 

1906 

47,996.66 

992,179 

916,256          613,892 

57,464 

Increase  (+)  or  decrease  (—). 

-64,875.86 

-1,341,103 

+609,850 

+  428,823 

+245,408 

+  49,300 

Year. 

Lead. 

Value. 

Quantity. 

1905 

Pownds.       \ 
2,491,808 
5,025,385 

1 

1 

1117,115  \ 

1906 

• 

286,447  1 

»(+)  or  decnase  (- 

-). 

Incicai 

+2,633,577  j 

+  169,332 

Zinc. 


Quantity. 


Value. 


Total. 


Pounds. 

48,267 
10,377 


82,848 
633 


82,646,478 
1,950,615 


-37,890  1 


\ 
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.\24i(le  from  the  losvS  of  the  Camp  BLnl  mill  and  the  necessary  closing 
of  this  iTTPat  mine,  the  year  U)06  was  a  prosperous  one  for  Ouray 
County,  since  there  was  a  lar^  increase  in  tne  combined  production  of 
other  mines  as  comparetl  with  like  tipires  for  1905.  Twenty-three 
mines  in  l'.X)H  pnxliiceil  48.4<iS  short  tons  of  ore,  as  compared  with 
!>."^,06rt  tons  from  l-t  mines,  an  increase  of  0  mines,  but  a  decrease  of 
oi).4!>S  t*ins.  or  mt>re  than  one-haif.  The  larsre  falling  off  in  ^Id  and 
the  small  «lecrease  in  iinc  were  in  a  measure  compensateii  oy  large 
jrains  in  silver,  copper.  an«i  leaii.  There  were  39.129  short  tons  of 
siliceous  ores  anii  T.-fcln  tons  -^f  leaii  "^res  mine*i  in  this  county  in  1906. 
Nearly  '.>l  per  cent  of  the  pnii  an«i  abiMit  21  per  cent  of  the  silver  was 
won  from  silicet>us  ores,  while  almt^t  7o  per  cent  of  the  silver  and  only 
>  per  cent  t^f  the  c^nd  was  »ierlve\i  fn^m  the  lead  ores. 

Snrjft^lji  .//wfrv.*. — This  ilistnct  was  the  source  i>f  over  S6  per  cent 
of  (>iniy  County  s  :»"*tal  pn'>«iuction  in  VM)^  and  of  <)ver  93  percent  in 
VM)^,  and  it  incluiies  the  two  largest  pn.^ducing  mines  in  tne  county. 

The  Camp  Birii  mine,  siniateii  i^n  tne  west  side  i.'tf  Imogene  basin^ 
was  pnicticaily  i^iie  for  seven  months  in  l'*<)»5.  The  mill  at  Sneffels 
w:is  lies t roved  bv  a  snowsiide  anii  dre  -^n  ilarch  17.  but  a  new  mill  of 


per 

liay.  anil  wirli  a  cyan.L«ie  r^iLi  :o  :rea:  "he  tailing.  The  mine  is  devel- 
oper! I\v  two  i'r.>ssi'i::  runnels  to  the  vein,  t'-ne  7oO  feet  and  the  other 
l.riOO  feet  lotiiT.  anil  by  three  :mder^>iin«:  shafts  oCO  feet.  900  feet, 
an»i  '^-^7  feet  deep,  respectively.  In  aiiition.  there  are  several  miles 
»n'  .irirrs  an^i  cn^ssciits.  AcvoDi-jnc  :r  ie  published  returns  from  this 
mine,  rhe  oiitpii:  was  *^V'»l.pv'S — ec'-ial  to  about  W  percent  of  the  1905 
finai. 

The  Reven::e  T::nne'.  ^[.^.es  Comrany  was  ai?«"»  a  heavy  producer 
iasr  year,  anii  the  Arias  Mining:  ani  ililliz^  Cocipany  reported  greatly 
incrertseii  protiTiction.  This  co:urany  has  virlfied  l.o*X)  feel  on  the 
vr^.n.  :r:ven  a  2.1  y'-f.>"»t  tuniie..  an-.:  eii/jLippei:  the  property  with  a 
1 ! '-<rAn:p  p .are  an:aii:a:iia:ini:  a- :  c^.^ncenrrarln^  mill.  Tne  San  Pedro 
Tn-ii  i  N[:nini:  C'<-:v.rany  r/.a^^ie  a  trial  mill  rjn  In  addition  to  much  active 
.ievei.-pmer.r  w.^rk.  The  main  tunnel  has  been  driven  2.So7  feet,  in 
A.i.iLtit'n  :.'  o  lir.rts  on  the  vems. 

R'^'i  .V'\"r.:'':  ,:.*—.•.-. — The  prr-iuoti.n  c:  the  Red  Mountain 
i.sT.i-  r'r  '.  •''♦^  am'mte^i  t-'  $14.  V""?  In  r.li.  00.026  fine  ounces  of 
-..  v-r  1  r.>-;4  p-'-:n.:>  t  o.pper.  ani  l4o.J.>7  poun^is  of  lead,  with  a 
*.  -.1;  "i.  ..■*  :  $*'^."*'o.  This  Is  a  -.tecreasevi  quantitv  of  gold,  silver, 
an.,  .ea.:.  -  .*  a  rr-rdt.y  ln:reasev'.  o*  pivr  pr.xiuot,  With  S  producing 
r.;.r.es  *  r  ..-^  as  manv  as  in  I  ->".  the  t-nna^  an.:  lotaJ  values  show  a 
larr-*  ^i.r.r  tr.  Tr.:.-  :  >frs  n  t  in:i:ate  less^  activity  in  this  district 
''!  :r  :".r  ".r-  y*Ar.  sln'-r  tr.rre  t^as  an  Incrtasev:  amoimi  of  tunnel  and 
Z^r-.-^TK.  .r^-r-.-prr.^nt  ^ni  exr^l.-itativn  work,  osivcially  noticeable  in 
rr.e  .\7r^  r.  .r:.'^T    :  t  inj-.els  Selnit  Ivrvvi. 

T:.^  rt'=-.  If'  ;n*.iln  RiLr-.ai.  Mining  an.:  Smelling  Company  made 

T.^^ —  i>..:r.',-r.v  rTm  th-  <.rrnr^?«"  ana  Yankee  Girl  pnoperties  to  the 

R.vss  \f.r..r-i:  at.  .  M.-ln^:  C  mpany  a:  Sllvenon.     A  5,0(K)-foot  tunnel 

'.7^--  ">.-  ^7-7. -^"^    1  mil*-  nrth  of  Rivl  Mc»::ntain.  and  the  Yankee 

^/.r.  .-  '.►-"- .  '7^'.  '.y  a  4.'>  «'*-:.v.-.t  S:.re.  1  *  :::iies  north  of  Red  Mountain. 

7:.'*  '.r-  !-  i  *v^."  h>"n-,7ra  ie  copper  ore  canning  some  silver,  lead,  and 
•  *.^» ..     ^  ■>*•  •"'  '    «,.■» 
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Increased  Quantities  of  silver-lead  ores,  with  some  gold,  were  shipped 
from  the  Gola  Lion  mines,  which  are  operated  through  one  7,000-K)ot 
and  one  1,000-foot  tunnel.  The  Guaaaloupe  mine  hegan  producing 
silver  and  gold  bearing  copper  ore.  The  Barstow  Mining  and  Milling 
Company,  at  Ironton,  made  a  reduced  output  in  1906.  The  mine  is 
developea  by  two  adit  tunnels  aggregating  4,000  feet  in  length,  and  by 
a  500-root  shaft^  and  is  equipped  wim  a  40-stamp  plate  amalgamation 
and  concentration  mill.  Tne  National  Belle  and  Oom  Pam  Kruger 
mines  also  reported  productions. 

The  Treasury  Tunnel  Mines  Corporation  spent  the  year  in  develop- 
ment work,  and  now  has  a  5,025-root  tunnel  and  a  729-foot  drift  on 
the  vein.  Their  equipment  includes  a  20-stamp  plate  amalgamating 
and  concentrating  mill. 

UncompaJigre  aistrict. — This  district,  located  about  the  town  of 
Ouray,  with  11  operating  mines,  as  compared  with  6  in  1905,  made  a 
slight  gain  in  tonnage  and  lar^e  increases  in  silver,  copper,  and  lead, 
with  a  diminished  gold  and  zmc  production.  The  total  value  more 
than  trebled;  due  prmcipally  to  the  great  increase  in  silver,  from  26,569 
fine  oimces  to  178,994  nne  ounces.  The  Neodesha  silver  mine  was  a 
material  aid  in  establishing  the  total  for  1906.  Crude  lead-silver  ore 
was  produced  from  the  Mineral  Farm  mine.  Shipments  of  crude 
silver-gold-copper  ores  were  made  from  the  American  Gold  Mining 
Company,  on  whose  properties  about  33,000  feet  of  tunnel  work  has 
been  done  in  the  last  20  years.  Other  producers  included  the  Trout 
and  Fisherman,  the  Newsboy,  the  Black  Girl,  the  Mother  Cline,  and 
the  Rose  and  Mickey  Breen  mines. 

The  production  of  the  Uncompahgre  district  in  1906  was:  Gold, 
1,064.38  fine  oimces,  $22,003;  silver,  178,994  fine  ounces,  $119,926; 
copper,  47,819  pounds,  $9,229;  lead,  265,105  pounds,  $15,111;  zinc, 
10,377  pounds,  $633;  total,  $166,902. 

PABX  COXJITTT. 

Metallie  production  of  Park  County ^  Colo. ,  in  1905  and  1906. 


Ymt. 


1905 

1906 

Increaae 


Gold. 

Silver. 

Copper. 

Lead. 

Qnantity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Pounds. 
12,199 
14,399 

2,200 

Value. 

11,903 
2,779 

Quan- 
tity. 

Value. 

Fine  0X9. 
15,fi2L05 
19,lia53 

$320,987 
305,050 

Fineozt. 

49,202 

144,815 

929,718 
97,026 

Pounds. 
543,303 
966,193 

125,535 
55,073 

8,66&58 

74,183 

95,613 

67,308 

876 

422,890 

29,538 

Total. 


$378,023 
549,928 


171,905 


In  Park  County  substantial  increases  were  reported  in  the  produc- 
tion of  gold,  silver,  copper,  and  lead,  as  well  as  m  the  tonnage.  Tlie 
latter  amounted  to  10,072  short  tons,  as  compared  with  6,745  tons  in 
1905,  while  the  average  value  per  ton  was  lowered  from  $55.63  to 
$54.60.  The  quantity  of  silver  nearly  trebled  and  the  lead  produc- 
tion more  than  doubled.  Of  gold,  17,394  fine  oimces  were  won  from 
siliceous  ores  and  1,225  fine  ounces  from  lead  ores,  while  the  latter 
furnished  108,079  fine  ounces  of  silver  as  against  33,929  fine  ounces 
from  the  siliceous  ores. 

The  placer  output  amoimted  to  $10,084  in  gold  and  107  fine  ounces 
in  silver,  nearly  tour  times  as  much  as  in  1905.  The  number  of  pro- 
ducing mines,  mcluding  placers,  fell  from  19  to  16. 
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Buckskin  district, — ^There  was  a  diminished  tonnage  and  quantity 
of  precious  metals  mined  in  this  district,  northwest  of  Alma,  but 

f  eater  quantities  of  copper  and  lead  were  reported.  The  Sweet 
ome,  the  Cleveland  group,  the  Paris,  and  the  Wyandotte  mines 
shipped  from  this  section.  Copper-lead  ores  carrying  gold  and  silver 
were  sent  out  from  the  Sweet  Home.  Development  work  exposed 
considerable  ore  in  the  Wyandotte.  The  production  from  theTaris 
mine  was  reduced  in  theu:  20-stamp  plate  amalgamating  and  con- 
centrating mill.     All  of  these  mines  are  opened  by  timneb. 

Consolidated  Montgomery  District. — In  this  section,  north  of  Alma, 
more  gold,  but  less  silver  and  lead,  were  obtained  from  a  much  smaller 
tonnage  than  in  1905.  The  Ling  Star  mine,  developed  by  a  series 
of  tunnels  aggregating  3,000  feet,  was  worked  by  lessees  in  1906. 
Pinnacle  and  Our  Fritz  mines  made  small  shipments.  Activity  on 
the  Dolly  Varden  was  confined  to  development  work. 

Horseshoe  district — Increased  quantities  of  silver-lead  ores  were 
obtained  from  the  Cameron  mine  in  the  Horseshoe  district,  west  of 
Fairplay. 

Mosquito  district. — More  than  95  per  cent  of  the  deep-mine  pro- 
duction and  practically  all  of  the  placer  production  was  derived  from 
the  Mosquito  Creek  section.  Larger  clean-ups  than  in  1905  were 
reported  from  the  hydraulic  mines  below  Auna,  and  the  tonna^ 
from  the  deep  mines  almost  doubled.  The  largest  producer  in  the 
county  was  the  London  mine,  which  increased  its  output  somewhat 
in  1906.  The  Alma  Mining  Company,  made  a  greatly  increased 
output.  This  company  was  the  heaviest  producer  of  silver  and  lead 
in  tne  county  during  1906.  The  Clipper  Consolidated  Mining  Com- 
pany and  the  London  Fault  Mining  Company  also  contributed  to  the 
silver  totals  of  the  district.  TUe  latter  company  operated  the  New 
York  mine,  which  is  opened  by  a  600-foot  tunnel. 

HaWs  Gulch  district — Rich  silver  ores  were  extracted  from  the 
Rainbow  mine  in  Hall's  Gulch,  in  the  upper  northwest  comer  of  the 
county,  near  the  Clear  Creek  County  line,  while  development  work 
on  this  and  the  Old  Comet  mines  was  continued  by  tunneling. 

TarryaU  district, — A  little  placer  work  was  done  in  the  Old  Tarryall 
district,  above  Como,  and  some  development  work  on  low-^rade  gold 
deposits  was  carried  on  near  Hartzell,  on  the  Midland  Railroad. 

PITKIN  COUHTT. 
Metallic  production  of  Pithin  County y  Colo,^  in  1905  and  1906. 


Year. 


1905 

1906 

Increase  (+)  or  decrBase  (— ) 


Gold. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Fin6  OM. 
12.00 
56.09 

I24R 
1,172 

Fine  ou. 
2,469.520 
2,131,374 

11,491,690 
1.428.021 

Ponmd; 
41,276 

16,430 

+  44.69 

+924 

-338,146  1    -63,569 

-41,276 

-6,439 

Year. 

Lea 

d. 

Value. 

Zlno. 

TotaL 

1    Quantity. 

Quantity. 

Pounds. 
5,268,091 
3,673,755 

Value. 

1905 

1906 

Pounds. 
....      22,386.142 
..."      17.951.674 

1 

11.052.149 
1.023.245 

1310,817 
224,099 

«2, 861.243 
2,676,687 

Increase  (+)  or  decrease  (-)  — 

...      -4.434,468 

-28,904 

-1,694,336 

-86,718 

-184,706 
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The  metallic  production  from  Pitkin  Coimty  in  1906  shows  a  con- 
siderable decrease  in  all  metals  except  gold,  which  increased  from 
S248  to  $1,172.  There  were  27  producing  mines — 2  more  than  re- 
ported in  190&— which  produced  a  total  of  203,400  short  toifis,  with 
an  average  value  of  $13.11  per  ton. 

Pitkin  Countv  ranks  second  to  Lake  Coimtv  in  the  production  of 
silver,  lead,  and  zinc.  Owin^to  the  increased  price  of  these  metals, 
the  relatively  small  falling  on  in  value  makes  the  large  decrease  in 
Quantity  less  apparent,  especially  of  lead  and  zinc.  The  former 
aecreased  4,434,468  pounds  and  the  latter  1,594,336  poimds,  as  com- 

Sared  with  1905.^  Last  year's  production  was  largely  confined  to  the 
Soaring  Fork  district,  about  Aspen,  in  the  center  of  the  coimty. 
The  ores  of  this  section  arexhiefly  argentiferous  sulphides — galena 
and  zinc  blende.  Some  native  silver  is  still  encoimtered,  but  very 
little,  if  any,  gold  (h*  copper  is  ever  met  with  in  the  mines  about  Aspen. 

Of  the  silver  product,  983,108  fine  oimces,  or  46  per  cent,  was 
derived  from  lead-zinc  ores,  which  constituted  68  per  cent  of  the  total 
tonnage  mined  aiid  averaged  about  7  ounces  in  silver  to  the  crude  ton. 
Lead  ores,  forming  21  per  cent  of  the  tonnage,  averaged  more  than 
18  oimces  to  the  ton  crude,  and  produced  786,068  fine  ounces,  or 
about  37  per  cent  of  the  silver  output.  The  remaining  362,198  fine 
ounces,  wnich  formed  17  per  cent  of  the  county  total,  were  derived 
from  dry  ores,  which  averaged  about  16^  oimces  to  the  ton  and  made 
up  less  thui  11  per  cent  of  the  tonnage  mined  in  the  county. 

Twenty-two  of  the  27  producing  mmes  in  this  county  during  1906 
would  be  classed  as  silver-lead  mines^  3  as  silver-lead-zinc,  1  as  gold- 
silver-lead,  and  1  as  a  small  gold  mine. 

•  More  than  one-half  of  the  crude  ore  mined  in  Pitkin  County  in  1906 
was  concentrated,  and  in  addition,  a  large  tonnage  of  zinc  slimes 
was  shipped  from  a  pond  where  they  had  accumulated  from  the 
concentration  of  Smuggler  ores  for  several  years,  when  zinc  was  a 
detriment  to  the  ore. 

The  Smuggler  Mining  Company  was  the  largest  producer  in  the 
county.  Nearly  90  per  cent  of  its  ore  is  concentrated  in  its  400-ton 
miU^  about  6  tons  of  raw  ore  producing  1  ton  of  concentrates.  In 
addition,  this  company  shipped  crude  lead  ores  and  lead-zinc  ores 
and  zinc  slimes  carrying  silver  and  low  lead  values.  A  small  quan- 
tity of  silver  metalhcs  was  extracted  during  1906. 

The  Busliwhacker  mine^  opened  by  8,500  feet  of  tunnel  work, 
concentrated  a  portion  of  its  ore  at  the  Hunter  Creek  mill.  Devel- 
opment work  on  the  Argentum-Juaniata  consists  of  a  560-foot  tun- 
nel, an  1,120-foot  incline,  and  laterals  from  the  latter.  The  values 
are  almost  wholly  in  silver. 

Shipments  of  silvei^lead  ore  from  the  Aspen  mine  were  of  a  slightly 
lower  grade  than  in  1905.  Decreased  tonnage  and  decreased  quan- 
tity of  silver  and  lead,  but  much  larger  quantity  of  zinc  were  reported. 

A  diminished  output  was  made  from  the  rercy  La  Salle  mines, 
both  by  the  operators  of  the  Percy  La  Salle  Mining  and  Power  Com- 
pany and  by  the  Keystone  Leasing  Company.  Tms  large  property 
IS  exploited  b^  a  l,4()0-foot  inclined  shaft,  a  4,000-foot  tunnel,  and 
a  1,000-foot  raise  m>m  the  tunnel,  as  well  as  by  extensive  drifts  and 
levels.  In  past  years  the  product  of  this  mine  has  occasionally 
been  treated  in  me  Mollie  Gibson  concentrating  mill,  but  the  ore 
was  shipped  erode  during  1906. 
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In  the  Spar  Consolidated,  increased  shipments  netted  a  neater 
number  of  nne  ounces  of  silver  but  a  smaller  quantity  of  lead  flian  in 
1905.  Operations  on  this  property  are  carried  on  through  a  3.000- 
foot  tutmel.  Other  prominent  producers  include  the  Homestead,  the 
Millinee,  and  the  Mmeral  Farm  mines.  The  latter  has  an  inclined 
shaft  600  feet  below  the  Cowenhoven  timnel  and  6,000  feet  from  its 
portal. 

In  the  Lincoln  district,  in  the  southeast  comer  of  the  coimty,  the 
Ruby  Mining  and  Development  Company  shipped  an  increased  ton- 
nage and  erected  a  50-ton  concentrating  pl&nt,  equipped  \vith  a 
crusher,  rolls,  Himtington  mill,  and  tables.  The  mine  is  opened  by  a 
2,500-foot  tunnel.  Tne  State  road  now  bein^  built  from  Aspen  into 
Lincoln  gulch  should  mean  much  to  the  mining  interests  of  this  for- 
merly isolated  region. 

At  Ashcroft,  12  miles  south  of  Aspen,  in  the  Columbia  district,  the 
management  of  the  Tam  O'Shanter-Montezuma  mines  report  a  year 
of  active  development,  by  which  much  silver-lead-zinc  ore  was 
blocked  out. 

BOUTT  COUNTY. 

There  was  but  little  change  in  the  production  of  gold  and  silver 
from  Routt  County  in  1906.  The  entire  output  was  derived  from 
placers,  and  amounted  to  336.24  fine  oimces  of  gold,  valued  at  $6,951 , 
an  increase  of  $46  over  1905,  and  42  fine  ounces  of  silver,  valued  at 
$28,  a  gain  of  12  ounces.  Much  attention  has  been  drawn  to  the  lode 
mines  of  this  county,  and  during  1906  considerable  exploitation  and 
development  work  was  done  by  individuals  in  the  various  districts 
along  the  eastern  side  of  the  coimty,  especially  in  the  region  about 
Steamboat  Springs,  Hahns  Peak,  and  the  new  Slavonia  aistrict,  on 
the  west  slopes  of  Moimt  Zirkel. 

Hahns  Peak  district — ^The  lowa-Hahns  Peak  Gold  Mining  Com- 
pany built  a  dredge  on  the  Iowa  placers  and  had  just  begun  digging 
when  the  cold  weather  forced  them  to  shut  down  for  the  wmter. 
Small  placer  operations  won  a  few  oimces  from  the  Hahns  Peak  and 
Elk  River  Canal  and  Placer  Mining  Company's  holdings. 

Lay  district, — The  Lay  or  Jack  Rabbit  district  includes  a  large 
area  north  of  the  town  of  Lay,  from  which  encouraging  reports  have 
been  received  as  to  the  extensive  placer  gravels.  Tne  Blevin  dredge, 
8  miles  north  of  Lay,  was  operated  about  50  days  during  1906  and  won 
a  large  part  of  the  gold  credited  to  this  county.  These  deposits  are 
supposed  to  be  reconcentrated  Tertiary  gravels,  as  no  primary  gold 
deposits  are  known  to  exist  anywhere  near  this  section. 

Four  Mile  district. — A  small  quantity  of  bullion  was  saved  from 
the  placers  of  Four  Mile  district,  just  south  of  Baggs,  in  northern 
Routt  County. 

SAGUACHS  COUHTY. 

A  decrease  from  $13,112  to  $10,923  occurred  in  the  value  of  the 
metallic  output  of  Saguache  Coimty  in  1906,  but  the  gold  increased 
from  $699  to  $7,628.  The  silver  output  dropped  from  4,401  fine 
ounces,  valued  at  $2,658,  to  737  fine  ounces,  valued  at  $494;  the  lead 
from  203,797  pounds,  valued  at  $9,578,  to  49,141  pounds^  valued  at 
$2,801,  and  the  small  copper  production  fell  off  entirely.  The  out- 
put was  derived  from  999  short  tons,  from  7  mines,  as  compared  with 
496  tons  and  4  mines  in  1905. 
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BcLca  OrarU  district, — ^In  this  district,  about  Oestone,  the  San  Luis 
Valley  Leasing  and  Mining  Company  was  the  principal  producer. 
The  development  work  of  this  company  includes  3  timnels  totaling- 
1,000  feet  in  length  and  2  vertical  shafts  amounting  to  635  feet/  The 
ore  is  handled  by  a  10-stamp  mill. 

Blake  district. — Slightly  mcreased  shipments  of  silver-lead  ore 
were  reported  from  the  M.  E.  G.  and  the  Moimtain  Lion  mines  at 
Villa  Grove  in  the  Blake  district.  The  Steel  Canyon  group  is  equipped 
with  a  100-ton  concentrating  mill. 

Kerber  Creek  district, — In  the  Kerber  Creek  district  the  Rawley 
mine,  the  largest  producer  in  the  coimty  for  1905,  was  closed  on 
account  of  labor  difficulties. 

SAH  nrAH  COUHTT. 
Metallic  production  of  San  Juan  County  j  Colo.^  in  1905  and  1906. 


Year. 

Gold. 

SUver. 

Copper. 

Quantity. 

1 
11 

^alue. 

Quantity. 

Value. 

Quantity. 

Value. 

9 

1905 

Fine  0Z8. 
£0,840.74 
43,545.96 

.050.971 

Fine  ozs. 
750,844 
690,076 

S463,510 
462,351 

Pounds. 

1,676,858 

1,549,663 

1261, 414 

1906 

900,175 

299,085 

Increase  (-f )  or  decrease  (— ) . 

-7,294.78 

-150,796 

-eo,768 

+8^841 

-126, 195 

+37,651 

Year. 

Lead. 

Zinc. 

TotAl.     ^ 

1 

Quantity. 

Value. 

Quantity. 

Value. 

114,669 
35,653 

1905 

Povmds. 
8,045,126 
4,515,317 

1378,121 
257,373 

Pounds. 
248,627 
584,476 

12,158,705 

1906 

1,954,637 

Increase  (+)  or  decrease  (— ) . 

-3,529,809 

-120,748 

+335,849 

+20,984 

-204,068 

The  metallic  product  from  the  mines  and  mills  of  San  Juan  County 
for  1906  shows  a  decrease  in  quantity  of  all  the  metals  except  zinc, 
which  more  than  doubled  its  output  of  1905.  The  gold  figures  were 
less  bv  7,294.78  fine  ounces  and  $150,796,  and  60,768  fine  ounces 
less  of  silver  were  reported.  Copper  decreased  in  quantity  126,195 
poimds,  but  gained  in  value  $37,651.  San  Juan  County  raiiks  second 
only  to  Lake  Coimty  as  a  producer  of  copper  in  Colorado.  The  fall- 
ing off  in  the  value  of  the  lead  product  was  eaual  to  the  combined 
decreases  of  the  other  3  metals,  and  was  in  a  large  measure  due  to 
the  reduced  tonnage  from  the  Silver  Lake  mines.  Twenty-six  mines 
produced  a  total  of  196,438  short  tons  of  ore,  with  an  average  total 
value  per  ton  of  $9.95,  compared  with  204,139  short  tons,  with  an 
average  total  value  per  ton  of  $10.57.  in  1905.  The  siliceous  ores 
amoimted  to  166,080  short  tons,  equal  to  nearly  85  per  cent  of  the 
total  tonnage,  and  were  the  source  of  41,010  fine  ounces,  or  over  94 
per  cent,  of  the  gold  product,  and  of  328,057  fine  ounces,  or  less  than 
47  per  cent,  of  the  silver  output.  The  remainder  of  the  silver  was 
won  from  copper,  lead,  and  lead-zinc  ores. 

The  year  1906  was  very  successful,  notwithstanding  the  mishaps 
and  hindrances  which  befell  some  of  the  larger  producers.  An  unusu- 
ally severe  winter  retarded  mill  construction  and  ore  shipments  in  the 
early  months,  and  snowsUdes  destroyed  the  Green  Mountain  mill,  as 
well  as  damaging  some  other  properties.  On  April  20  the  big  con- 
centrating miirof  the  Silver  Lake  Company  was  destroyed  by  fire. 
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The  bursting  of  a  water  main  temporarily  crippled  the  plant  of  the 
Animas  Power  and  Water  Company  at  Rockwood,  and  thus  deprived 
«ome  of  the  mines  and  mills  or  their  chief  source  of  power,  thereby 
curtailing  their  production. 

San  Juan  County  is  primarily  a  milling  county,  as  the  great  bulk 
of  the  ores  average  between  $8  and  $12  a  ton.  There  were  14  active 
mills  in  1906,  some  of  large  capacity,  and  others  were  being  erected 
or  remodeled. 

Animas  district, — ^The  Ross  Mining  and  Milling  Company  handled 
a  good  tonnage  in  their  150-ton  matting  smelter  at  Silverton,  princi- 
pally on  gold  and  silver  bearing  copper  ores  from  their  own  prop- 
erty — the  Champion  mine — as  well  as  on  custom  ores  from  other 
mines.  A  greatly  reduced  output  was  made  from  the  Silver  Lake 
Mines  Company  owing  to  the  burning  of  their  mill.  This  mill  was 
replaced  by  a  300-ton  concentrating  mill,  the  product  of  which  car- 
ries lead  and  copper  returns,  ks  well  as  precious-metal  values.  In 
1907  this  plant  will  also  handle  ores  from  tne  Aspen  mine,  from  which 
during  1906  only  the  higher  grade  crude  ore  was  shipped  to  the 
Durango  smelter.  The  Old  Hundred  Mines  Company,  in  Cunning- 
ham Gulch,  has  rapidly  become  one  of  the  county's  heavy  producers. 
The  values  are  mostly  in  gold,  with  the  remainder  about  equally  divided 
among  silver,  lead,  and  copper.  Three  tunnels,  respectively  56.  416, 
and  700  feet  long,  open  tne  property.  One  of  the  tunnels  will  tap 
the  vein  at  a  depth  of  2,700  feet.  Tne  surface  equipment  includes  a 
40-stamp  mill  with  tables  and  vanners.  The  first  half  of  the  year 
was  given  up  to  development  work,  and  the  production  was  made 
during  the  latter  months. 

The  Gold  Tunnel  and  Railway  Companv  have  an  18,000-foot  tun- 
nel and  a  100- ton  concentrating  plant.  The  Iowa  Gold  Mining  and 
Milling  Company  resumed  operations  in  their  150- ton  concentrator 
on  silver-lead  ore  from  the  Royal  Tiger  mine  late  in  December,  1906. 
after  an  idleness  of  several  years.  The  Hamlet  mine  is  developea 
by  5  crosscut  tunnels  ranging  in  length  from  100  to  800  feet.  The 
mine  is  equipped  with  a  concentrating  mill.  Other  shippers  include 
the  Contention  Mining  Company,  the  Detroit  and  Colorado  Mining 
Company,  and  the  San  Juan  Smelting  and  Reduction  Company. 

King  Solomon  ifount^iin  district, — The  Dives  Leasing  Company 
and  the  Shenandoah  Xo.  3  Leasing  Company  continuea  shipments 
to  the  Durango  smelter. 

Kunka  district, — Tlie  great  Gold  King  mine  added  another  suc- 
cessful year's  pn^duotion,  in  addition  to  much  development  work, 
which  now  inoiudos  a  TOiVfoot  shaft  and  a  5,000-foot  timnel,  which 
will  out  the  vein  9(H)  fivt  Inflow  the  present  workings. 

The  G\>ld  IVinoo  mines,  owrated  under  the  same  management, 
did  not  Ivgin  pri>duoing  at  full  capacity  until  the  first  of  the  present 
year,  Ivcaus*^  of  the  noncompletion  of  their  new  steel  100-stamp 
mill  at  Animas  Forks,  15  miles  northeast  of  Silverton.  The  capacity 
is  5iH)  tons  jvr  day,  and  the  tn^atment  includes  stamp  crushing, 
plate  amalgamation,  txiln^mill  rt^irriniling.  and  concentration,  fol- 
loweil  by  magnetic  st^j^aration.  Tne  on\<  include  sulphides  of  lead, 
Eino,  in>n,  and  \H>p|vr  carrying  gx^ld  and  silver  values.  TTie  plant 
should  materially  aid  in  inon^^sing  the  county's  output  for  1907. 

The  famotis  S\umysido  mines,  oonmvtod  with  the  mill  at  Eureka 
by  a  3*mi)e  aerial  tramway,  oontinueil  to  be  one  of  the  county's 
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lai^est  producers.  The  Grand  Mogul  mine,  connected  by  aerial 
tram  with  the  new  200-ton  concentrating  mill  at  Gladstone,  was  an 
important,  addition.  The  mine  is  developed  by  3  tunnels  aggre- 
gating about  20,000  feet  in  length,  and  the  mill  is  equipped  with  40 
stamps,  Card  and  Wilfley  tables,  and  Blake  electro-magnetic  zinc 
separators.  An  increased  production  was  reported  from  the  Silver 
Wing  mine  by  the  Eureka  Exploration  Company,  which  also  owns 
the  Kidgeway  mine. 


SAH  XIGIJEL  OOITHTY. 


Metdllie  production  cf  San  Miguel  County,  Colo.,  in  1905  and  1900. 


Odd. 

Silver. 

Copper. 

Lead. 

Y^c.i. 

Q:nantit7.     Value. 

Quan- 
tity. 

Fine  ozt. 
1,276,079 
1,672,522 

Value. 

1770,148 
1,120,500 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Total. 

1905 

1906 

82,8ia»|1.711,853 
118,411.84  2,447,790 

Pounds. 

17.721;      12,764 
70,726       13,650 

Powndt. 

6,970,152 

7.158,189 

S327,697 
408,017 

12,812,362 
3,990,047 

Increase 
(+)     or 
decrease 

(-) 

1 

1 
+36,eoa95  +735,937   +397,443 

+350,442 

i 

+53,004   +10.886   +188.037 

+80,420+1,177.685 

1 

The  year  1906  was  a  banner  year  for  San  Mmiel  County,  the  leading 
county  of  the  San  Juan  district  and  one  of  ODlorado's  principal  pro- 
ducers, ranking  third  to  Teller  and  Lake  counties  in  tonnage,  produc- 
tion of  ^  silver,  and  total  value  of  metallic  output  and  second  only  to 
TeUer  in  quantity  of  gold.  The  output  of  118,411.84  fine  ounces  of 
this  metal,  valued  at  $2,447,790,  is  greater  by  $735,937  than  in  1905. 
.  Of  silver  there  were  lj^672,522  fine  ounces  saved,  a  gain  of  397,443  fine 
ounces  in  quantity  and  of  $350,442  in  value.  More  than  four  times  as 
much  copper  was  reported,  and  the  quantity  of  lead  increased  188,037 
pounds.  The  total  gain  in  value  amounted  to  $1,177,685,  or  over  41 
per  cent.  With  21  producing  mines,  as  compared  with  19,  there  were 
mined  386,735  short  tons  of  ore,  as  against  291,338  tons  in  1905,  and 
there  was  a  slight  advance  in  total  value  per  ton,  from  $9.58  to  $10.31. 

The  ores  of  this  county  have  been  classified  as  siliceous  (or  dry  ores), 
of  which  there  were  371,047  short  tons,  and  as  lead  ores,  of  which  class 
there  were  15,688  tons.  The  siUceous  ores  amounted  to  96  per  cent  of 
the  total  tonnage  and  were  the  source  of  98  per  cent  of  the  gold  and  87 
per  cent  of  the  silver.  The  results  of  the  placer  cleanups  during  1906 
were  insignificant  as  compared  with  1905. 

Upper  San  JiRguel  district. — ^This  district,  about  Telluride,  made  the 
major  portion  of  the  production  of  the  county.  Each  of  the  3  large 
mines  of  this  section  report  substantial  increases  in  their  outputs. 

The  Tom  Boy  Gold  Mines  Company  made  its  entire  extraction 
from  the  Ai^entine  group,  which  is  exploited  bv  18,948  feet  of  drifts, 
3,269  feet  orrai9€»,  and  1,684  feet  of  shafts.  This  company's  350-ton 
plate  amalgamating  mill  is  equipped  with  sixty  l,050-poun(l  stamps 
and  with  thirty-six  6-foot  Frue  vanners.  The  ores  were  principally 
in  gold  with  some  lead  and  a  comparatively  small  amount  of  silver. 

The  Smuggler-Union  Mining  Company  operated  their  property 
through  lessees.  A  6,600-foot  tunnel  and  2  shafts,  one  665  feet  and  the 
other  1,250  feet  deep,  develop  this  mine.  The  ore  is  reduced  in  2 
stamp  mills,  aggr^^ting  140  stamps,  followed  by  amalgamating 
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plates,  bumping  tables,  vanners,  cyanide  treatment  for  sands,  and 
a  canvas  plant  to  hanale  the  slimes.  The  values  are  about  equally 
divided  between  gold  and  silver. 

The  Liberty  Bell  mine  more  than  doubled  the  Quantity  of  ore  han- 
dled in  its  very  efficient  300-ton,  80-stamp  amatgamatuig  mill,  the 
operation  of  which  is  followed  by  tube  mills  and  tank  cyanide  treat- 
ment of  sands  and  vacuum  filters  for  slimes.  Mine  aevelopments 
include  a  200-foot  and  a  2,600-foot  tunnel  and  several  miles  of  drifts. 

Increased  shipments  were  made  by  the  Alta  mine,  which  operates  a 
20-stamp  concentrating  mill,  and  by  the  Columbia-Menona  Mining 
and  Milling  Company.  The  Mammoth  Mining  Company  erected  a 
10-stamp  plate  amalgamating  and  concentrating  mill,  but  were  only 
able  to  operate  a  short  time  before  closing  down  for  the  winter.  Sev- 
eral other  properties  report  some  development  work. 

Metallic  production  of  Upper  San  Miguel  district,  San  Miguel  County ^  Colo.,  in  1905 

and  1906. 


Gold. 

1                                 1 
Silver.                     Copper.                      Lead. 

Year. 

Quantity. 

Value. 

11,574,607 
2,318,885 

Quan- 
tity. 

Fine  ozs. 

890,459 

1,495,332 

Value. 

$537,837 
1,001,873 

Quan- 
tity. 

Pounds. 
1,923 
70,342 

Value. 

Quantity. 

Value. 

TotaL 

1905 

1906 

Fine  ozs. 
76,171.64 
112,176.07 

•  $300 
!3.676 

Pounds. 
4,976,234 
6,639,803 

1233,883 
378,460 

I2,34B,«27 
3,712,803 

Increase 
(+)  or 
decreaAe 

+36,004.43 

+744,278 

+604,873 

+464,036 

+68,419 

1 
+13,276+1,663,569 

+144,566 

+i,a«^m 

Iron  Springs  district, — A  diminished  total  output  was  made  by 
the  mines  in  the  section  about  Ophir.  The  Carbonero  Mining  Com- 
pany reported  shipments  of  silver-bearing  galena,  as  well  as  lead 
carbonate  ores,  in  1906.  Two  tunnels  on  the  vein,  respectively  850 
and  1,200  feet  in  length,  develop  the  property.  The  Butterfly- 
Terrible  Gold  Mining  Company  handled  a  reduced  tonnage  last  year. 
Other  shippers  included  tne  New  Dominion  Gold  Mining  Company, 
operating  on  the  south  slope  of  Silver  Moimtain;  the  Opnir  Consofi- 
dated  Mming  Company,  and  the  Suffolk  Mining  and  Milling  Company. 
Each  of  these  concerns  is  equipped  with  concentrating  mills.  Ship- 
ments were  also  made  from  the  Favorite,  the  American-Frenchmaii, 
and  the  Santa  Cruz  mines. 

Lower  San  Miguel  district. — ^A  small  quantity  of  ore  was  shipped 
from  the  Commercial  group,  near  Sawpit,  before  the  mine  was  sold 
to  the  National  Mining  and  Milling  Company,  which  company  also 
owns  the  Gertrude  mines,  on  which  a  10-stamp  mill  has  been  erected. 
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Metallic  production  of  Summit  County,  Colo.y  in  1905  and  1906. 


Year. 


1905. 
1W6. 


Increase  (+)  or  decceanc  (— ) 


Gold. 


Quantity. 


Fineozs. 

(«) 
6,761.55 


+6,761.56 


Value. 


1139,773 


Silver. 


Quantity. 


Value. 


Fine  ozs. 
209,356 
107,752 


+139,773 


101,604 


1126,451 
72,194 


-64,257 


Copper. 
Quantity.      Value. 


Pounds. 


27,120  1        $5,234 


+27,120  1      +5,234 


Year. 


1005. 
1906. 


Increase  (+)  or  decrease  (— ). 


Lead. 

Zinc. 

Quantity. 

Pounds. 
2,181,660 
;       1,301,912 

Value. 

1102,538 
74,209 

Quantity. 

Pounds. 
3,320,237 
2,942,963 

Value. 

1196,894 
179,522 

-879,748 

-28,329 

-377,254 

-16,372 

Total. 


61424,883 
470,932 

+46,049 


a  Gold  output  of  1905  combined  with  that  of  Park  and  Jefferson  counties. 
^  1905  total  for  silver,  copper,  lead,  and  zinc. 

There  was  a  decreased  production  of  all  metals  except  copper  in 
Summit  C!ounty  in  1906.  The  gold  output  amounted  to  6,761.55  fine 
ounces,  equivalent  to  $439,773.  The  silver  total  of  107,752  fine 
ounces  decreased  by  101,604  fine  ounces.  A  small  quantity,  of  copper 
was  reported  from  the  Snake  River  section.  The  lead  and  zinc  totals 
show  Very  large  decreases.  Thirty-nine  mines  produced,  including  7 
pdacers,  as  compared  with  34  mines,  of  which  6  were  placers,  in  1905. 
TTie  tonnage  from  the  deep  mines  was  less  by  2,880  short  tons, 
amounting  to  34,050  tons,  with  an  average  total  value  per  ton  of 
$12.25. 

•  A  review  of  the  year's  progress  in  the  different  mining  activities 
reveiils  considerable  successful  exploitation  and  development  work. 
Increased  activity  is  reported  from  both  dredging  and  hydraulicking 
fields. 

Breekenridge  district. — The  tonnage  from  this  section  is  made  up  of 
gold  and  silver  bearing  lead  and  zinc  ores.  Among  the  mines  in  this 
district  which  produced  ores  carrying  lead  are  the  following :  The  Jessie 
mines,  which  are  now  operated  by  the  Jessie  Consolidated  Mines  Com- 
pany. The  mine  workmgs  embrace  3  tunnels  aggregating  nearly  3 
miles  in  len^h,  and  the  property  is  equipped  with  a  40-stamp  plate 
amalgamating  and  concentrating  mill.  Some  production  was  made 
during  development  work  on  the  Atlantic  Cable  mine,  which  is  opened 
by  a  500-foot  tunnel.  A  3,100-foot  tunnel  develops  the  Gold  Dust- 
Inizzle  mines.  The  Blue  Flag  Gold  Mining  Company  purchased  the 
West  Laurium  mine  and  erected  a  50-ton  concentrating  mill.  De- 
velopments include  a  1,250-foot  tunnel  and  1,000  feet  of  drifts  and 
crosscuts.  The  Germania,  the  Morning  Star,  the  Dunkin,  the  Little 
Tommie,  the  Carbonate,  the  Pacific,  the  Senator,  and  the  Silver  King 
mines  were  also  active. 

From  the  Wellington  mine  shipments  of  lead-zinc  ores  carrvang 

Kid  and  silver  were  made  to  the  Colorado  Zinc  Company^ s  plant  in 
mver.     Similar  ores  were  shipped  from  the  Bullion  King  mine.     A 
heavy  production  of  crude  ore  averaging  about  50  per  cent  zinc  was 
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made  from  a  new  shoot  in  the  Country  Boy  mine  by  the  Lanyon  TAnc 
Company.  The  Sallie  Barber  mine  also  produced  zinc  ore.  The  Old 
Union  Mining  and  Milling  Company  milled  gold-and-silver-bearin^ 
zinc  ore  in  their  100- ton  concentrating  plant.  The  mine  is  developea 
by  two  vertical  shafts,  one  250  and  the  other  315  feet  deep,  and  by  a 
1,700-foot  tunnel,  as  well  as  by  drifts  and  levels. 

The  operations  of  the  Reliance  dredge  on  French  Creek  and  the 
Banner  and  the  Buffalo  hydraulic  mines  resulted  in  a  successful  year. 
Smaller  clean  ups  were  made  on  4  other  placers  in  this  section.  In- 
creased production  as  well  as  continued  development  is  expected 
during  1907  in  the  placer  mines  of  this  county. 

Montezuma  district. — ^This  district,  just  southwest  and  over  the 
divide  from  the  Argentine  district  in  Clear  Creek  County,  was  the 
center  of  considerable  development  and  the  source  of  the  copper  out- 
put of  Summit  County  in  1906.  The  Pennsylvania  mines  were  the 
chief  producers.  They  have  driven  4  crosscut  tunnels  and  erected  a 
60-ton  concentrating  mill.  The  Fisherman  group,  the  Rothschild, 
the  Braganza,  and  the  Clarion  mines  were  also  active. 

Ten  Mile  district, — The  output  of  the  Ten  Mile  district  amounted 
to  $16,993  in  gold,  34,554  fine  ounces  of  silver,  408,000  pounds  of 
lead,  and  600,1 15  pounds  of  zinc,  with  a  total  value  of  $110,007.  The 
Kokomo  section  enjoyed  a  prosperous  year  during  1906^  in  that  neariy 
every  mine  showed  increased  activity  either  in  mme  or  surface 
development.  The  Summit  Mining  and  Smelting  Company's  mill 
(comimonly  spoken  of  as  the  Wilfley  mill)  was  the  scene  or  a  consider- 
able amount  of  experimental  work  in  connection  with  the  installatiom 
of  a  Wilfley  fiu'nace  to  prepare  low-grade  pyritic  ore  by  roasting  for 
cheap  concentration.  The  mill  equipment  includes  roUs,  furnace. 
Ding  electro-magnetic  separators,  and  tables.  The  mine  is  deYeloped 
by  2  inclines  totaling  more  than  2,000  feet  and  by  a  l,500-TC>ot 
tunnel. 

Heavy  shipments  of  gold  and  silver  bearing  lead-zinc  ores  were 
resumed  in  November,  1906,  from  the  Nettie  B.  mine  by  the  Uhtoff 
Mining  and  Tunnel  Company;  and  iron  ore  carrying  gold  and  silver 
and  some  lead  ore  was  shipped  from  the  Michigan  group.  The  Breene 
properties  are  equipped  with  a  100-ton  concentrating  plant,  and  a 
250-ton  plant  was  being  erected  by  the  Kimberly  Consolidated  Mines 
Company. 


Metallic  product 

TELLEB  COUHTY. 
ion  of  Teller  County,  Colo.,  in  1905  and  1906. 

Year. 

Gold. 

SUv 

er. 
Value. 

Copper. 

Quantity. 

Value. 

S15.411.724 

Quantity. 

Quantity. 

Value. 

TotaL 

1905... 

Fine  oza. 
745, 542. 17 

Fine  ozs. 
49.527 

129,867 

Pounds. 

Sl&.441.d91 

1906 

689,500.73  <  14.253,245 

33,183 

1,280 

S247 

14,286,675 

e  (+)  or  de- 
;  (-) 

Increaa 
crease 

1 
-56,041.44   —1,158,479                +78 

-i-.r.^l6 

+  1,280 

+247 

-1,154,M6 

t                       1 

The  total  value  of  the  metallic  production  from  the  Cripple  Creek 
district  in  1906  was  less  by  $1,154,916  than  in  1905.  The  gold 
amounted  to  $14,253,245,  a  decrease  of  $1,158,479,  and  the  alver  to 
49,527  fine  ounces,  valued  at  $33,183,  an  increase  in  quantity  of  78 
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ounces  and  in  value  of  S3,316.  In  1906,  1,280  pounds  of  copper  were 
reported.  One  hundred  and  five  mines  made  a  total  production  of 
702,069  short  tons  of  ore  which  averaged  $20.35  to  the  ton,  as  against 
g8  mines,  716,358  tons,  and  $21.56  per  ton  in  1905.  This  total 
included  a  relatively  small  amount  of  gold  and  silver  recovered  from 
old  tailings  by  the  larger  mills  handling  Cripple  Creek  ores. 

These  Egarea  do  not  necessarily  represent  tne  values  which  reached 
the  market  as  bullion  in  1906,  but  the  amount  of  values  in  the  ores 
extracted  from  the  mines  of  Teller  County  and  either  reduced  or  dis- 
posed of  by  sale  during  1906.  Therefore,  any  stock  of  1906  ores  held 
over  by  the  smelters  or  mills  to  be  reduced,  in  1907  would  cause  a 
smelter  report  to  show  the  actual  buUion  produced  to  be  less  than  the 
production  shown  in  a  mines  report.  Ordinarily  this  discrepancy 
tends  to  balance  itself  from  year  to  year^  but  toward  the  end  or  1906 
a  very  considerable  quantity  of  ore  which  was  not  milled  till  1907 
was  awaiting  the  completion  of  several  plants. 

The  total  decrease  of  $1,154,916  was  wholly  caused  by  a  falling  off 
of  $2,429,764  in  the  combined  production  of  4  of  the  largest  mmes. 
Therefore,  excluding  these  4  mines,  there  was  a  gain  of  $1,304,848  in 
production  from  the  other  mines  of  the  district. 

Other  than  a  small  production  reported  from  the  Copper  Mountain 
section,  the  entire  output  was  derived  from  the  Cripple  Creek  district 
proper.  The  history  and  technology  of  the  gold  ueposits,  as  well  as 
the  geology  and  mineraloey  of  the  district,  including  detailed  descrip- 
tions of  the  mines,  can  be  found  in  a  recently  published  report  of 
the  Geolo^cal  Survey.**  The  production  was  affected  in  a  measure 
by  the  misfortimes  which  overtook  some  of  the  companies  during 
1906.  Early  in  May  a  fire  destroyed  the  shaft  house,  engine  room. 
boiler  shop,  and  blacksmith  shop  at  shaft  Xo.  1  of  the  Fortlana 
Company;  and  in  driving  a  drift  on  the  1,000-foot  level  of  the  El 
Paso  Company's  mine  a  neavy  flow  of  water  was  struck  which  filled 
the  workings  to  the  level  of  tlie  El  Paso  tunnel.  The  Dorcas  mill,  at 
Florence,  was  destroyed  by  fire  early  in  the  year,  and  there  was  a  delay 
in  the  completion  of  the  new  reduction  plant  of  the  Golden  Cycle 
Company. 

Throi^;faout  the  year  harmony  existed  l>etween  miner  and  operator. 
The  leasing  system  was  rather  generallv  in  vogue,  and  only  a  few 
large  mines,  including  the  Portland,  the  Strong,  and  the  Cresson,  were 
operated  entirely  on  company  account. 

The  question  of  drainage  remained  a  serious  problem  in  1900  and 
led  to  the  organization  of  the  CnpjAe  Creek  Drainage  and  Tunnel 
Company  and  the  pledging  of  sufficient  funds  to  complete  the  long 
bore.  The  intermediate  tunnel  plans  were  adopted,  and  work  began 
on  May  11,  1907.  The  adit  was  started  in  Gatch  Park,  at  an  eleva- 
tion of  8,020  feet,  or  723  feet  lower  than  the  El  Paso  tunnel,  the  lowest 
present  drainage  adit.  It  is  expected  that  it  will  take  two  years  to 
reach  the  present  main  water  c^mrse,  lo.ooO  feet  from  the  portal; 
then  the  tunnel  wiD  be  driven  forward  to  the  Vindicator  shaft,  a  total 
length  of  27,190  feet,  equivalent  to  5  miles  and  7(^0  feet. 

Considerable  interest  relative  to  the  question  of  milliner  the  lower 
grade  ores  was  manifested  during  ]U()f),  Not  only  have  several 
attempts  been  made  from  time  to  time  to  ofK^rate  small  mills  at  a 

•  lAadgnKLj^aidBami,  sad  RaaioDM.  F.  L.    fi*fAfj^  mnd  g^/<4  '>p^/4it4  ol  CrippU:  Cn^k  <li strict. 
Prof.  Fftperu. 8.  OeoL Somej No. ML  1906. 
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f)rofit  about  the  district,  but  the  year  1906  found  a  number  of  the 
argest  companies  attacking  the  problem. 

The  foremost  new  mill  enterprise  was  the  Golden  Cycle's  700-ton 
roasting  and  cyanide  plant,  at  Colorado  City,  in  which  the  refractory 
ore  was  roasted  in  100-ton  furnaces.  Unforeseen  difficulties  postponed 
the  starting  of  this  big  plant  till  toward  the  end  of  February,  1907, 
and  later  yuly)  it  was  destroyed  by  fire.  This  will  affect  the  pro- 
duction of  the  district  for  1907. 

The  Portland  Mining  Company  erected  a  300-ton  cyanide  plant  at 
Colorado  City  to  treat  the  tailings  from  their  chlorination  plant,  and 
have  been  carrying  on  experimental  work  to  discover  the  most  suit- 
able cyanide  method  to  replace  their  present  chlorination  mill.  A 
very  small  quantity  of  custom  ore,  from  mines  other  than  the  Port- 
land, was  treated  m  1906,  but  more  oxidized  ore  will  be  purchased 
from  time  to  time  to  mix  with  the  more  refractory  ores  of  the  Portland 
mine. 

The  large  chlorination  and  cyanide  mill  of  the  Dorcas  Mining, 
Milling,  and  Developing  Company,  at  Florence,  was  destroyed  by  fire 
in  March,  1906.    This  was  a  custom  mill,  treating  Cripple  Creek  ores. 

The  Economic  chlorination  mill,  at  Victor,  was  operated  a  portion 
of  the  year,  but  closed  down,  and  was  burned  early  m  1907,  iTie  Jo 
Dandy  Company  purchased  the  old  cyanide  mill  or  the  Cripple  Creek 
Cyanide  Company,  at  Gillett,  which  they  dismantled,  movea  to  Raven 
Etill,  and  remodeled  into  a  250-ton  modem  plant.  McDougal  roasters 
were  iostalled. 

There  was  also  some  activity  among  the  smaUer  nonroasting 
cyanide  plants  in  the  district. 

The  Isabella  Mines  Company  erected  a  300-ton  cyanide  mill  during 
1906  to  treat  the  lower  grade  ores  from  their  properties  as  weU  as 
from  the  dump,  but  the  plant  was  only  run  experimentally  in  1906. 
Two  small  miiis  on  Squaw  Mountain — the  Home  Rim,  of  25  tons 
capacity,  and  the  Santa  Rita — were  run  at  intervals  during  the  year. 
The  Dexter  and  Sioux  Falls  plants  were  idle,  and  the  Los  Angeles 
mill  was  destroyed  by  fire.  Work  was  resumed  in  the  smaU  100-ton 
mill  of  the  Cripple  Creek  Homestake  Company  by  the  Ironclad  Mill- 
ing Company.  The  larger  mill  of  the  former  company  was  closed.  A 
50-ton  cyanide  mill  was  operated  on  the  El  Paso  dump.  ^  The  Little 
Giant  mill  was  rebuilt,  in  rony  Gulch,  3  miles  south  of  Cripple  Creek. 
The  Wishbone  Milling  Company  also  erected  a  small  new  cvanide 
mill  on  Spring  Creek,  and  began  operations  in  the  spring  of  1907. 
The  Blue  Flag  Company's  new  mill  was  also  started  in  1907.  During 
1906  the  Vindicator  Company  erected  a  testing  mill  in  the  Old  LiUie 
shaft  house  at  Independence,  and  made  extensive  tests  preparatory 
to  erecting  a  large  plant.  Tests  extending  over  a  long  period  on  ore 
from  the  Independence  dump  led  this  company  to  decide  to  erect  a 
large  cyanide  plant  at  their  mine,  above  Victor,  during  1907. 

According  to  the  printed  annual  report  of  the  company,  the  great 
Portland  mine,  the  banner  producer  of  the  camp,  made  a  total  out- 
put of  103,614  short  tons  of  ore,  valued  at  $1,932,083.  This  repre- 
sents a  decrease  of  5,619  tons  and  nearly  half  a  nnllion  of  doUars  in 
value  as  compared  with  1905.  This  is  accounted  for  bv  tihe  closing 
of  shaft  No.  1  for  40  days  by  a  fire  on  May  6,  which  aestroyed  the 
surface  equipment  about  the  shaft.  The  average  total  value  per  ton 
was  lowered  by  the  company's  shipping  11,348  tons  of  low-grade 
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oxidized  ore  for  fluxing  purposes  at  the  mill.  The  grand  total  pro- 
duction from  this  famous  mme  from  April  1,  1894,  to  December  31, 
1906,  amounted  to  775,110  short  tons,  with  a  gross  value  of  $25,034,- 
411;  it  netted  $7,147,080  in  dividends.  With  two  years  of  high- 
CTade  ore  reserves  in  sight,  exclusive  of  low-grade  rock,  the  outlook 
for  an  increased  production  in  1907  is  very  bright.  Total  develop- 
ment work  includes  71,950  feet  of  drifts,  99,832  feet  of  crosscuts, 
10,843  feet  of  raises,  4,314  feet  of  winzes,  and  11,513  feet  of  sinking, 
the  aggregate  being  37  miles  and  3,092  feet  of  workings. 

The  Golden  Cycfe  mine  continued  its  heavy  shipments.  A  1,200- 
foot  shaft  opens  the  main  workings.  During  1906  this  company 
completed  a  700-ton  cyanide  mill  at  Colorado  City  for  the  treatment 
of  custom  ores  as  well  as  the  product  of  their  own  holdings. 

The  Vindicator  Company's  annual  report  reveals  a  successful  year, 
regardless  of  the  fact  that  the  Hull  City  shaft  was  practically  idle  for 
a  month,  pending  repairs  to  the  shaft  and  hoistuig  engines.  The 
production  amoimted  to  27,396  short  tons,  with  a  gross  value  of 
$935,614.  This  represents  an  increase  of  about  3,3C^  tons  and  of 
S42,489.  The  ore  averaged  about  $34  per  ton.  This  mine  is  to 
be  the  terminal  end  of  me  great  drainage  tiumel,  but  200,000,000 
gallons  of  water  were  pumj^  during  1906.  The  holdings  of  the 
company  are  opened  by  18  shafts,  two  of  which  are  1,200  Feet  deep. 
The  development  to  January.  1907,  aggregated  a  little  over  23 i  miles. 

The  Independence  mine,  oi  the  Strat ton's  Independence  (Limited), 
made  a  greatly  reduced  production,  which  amounted  to  only  $956,479, 
but  the  grade  of  the  ore  remained  very  high,  better  than  $41  to  the 
ton.  The  mine  is  opened  by  a  shaft  1,400  feet  in  depth,  but  only 
the  upper  levels  are  worked.  The  property  is  operated  largely  by 
lessees,  with  a  small  amoimt  of  company  work.  Experiments  were 
begun  to  ascertain  the  best  way  of  working  the  great  dump  of  low 
grade  ore  on  the  propertv. 

The  El  Paso  Consolidated  Company's  exploitation  work  on  the 
1,000-foot  levels  was  bringing  most  gratifying  results  when  on  March 
26  a  heavy  flow  of  water  was  encoimtered,  and  in  less  than  4  hours 
the  mine  was  flooded  to  the  600-foot  level,  where  the  water  flows  out 
of  the  El  Paso  tunnel.  For  the  remainder  of  the  year  mining  and 
developing  were  necessarily  confined  to  ground  above  the  timnel 
level.  Nevertheless  a  good  production  was  made  for  the  year, 
amoimting  to  more  than  22,000  tons  (in  the  11  months  covered  by 
the  company's  annual  report),  valued  at  $801,447.  This  property 
will  be  one  of  the  first  to  be  drained  by  the  new  tunnel. 

The  annual  report  of  the  Findley  Consolidated  Mining  Company 
shows  a  greatly  oecreased  output,  amoimting  only  to  5,220  short  tons 
of  ore,  containing$l  15,837  in  gold  values,  less  than  one-fourth  of  the 
total  for  1905.  This  resulted  from  the  company  spending  the  year 
in  development  work  until  the  new  mill  of  the  Golden  (^cle  Com- 
pany, at  Colorado  City,  should  be  completed.  In  an  eodeavor  to 
facilitate  the  hmndling  of  lower  grades  of  ore,  this  company  com- 
bined with  the  Vindicator  Company  in  experimental  work  during  the 
J  ear,  seeking  to  determine  a  process  to  be  used  in  a  large  mill  to  be 
uilt  jointlyT)y  the  two  companies. 

The  Granite  Gold  Mining  Company  absorbed  the  Dillon  Gold  Min- 
ing Company,  as  it  had  previously  done  with  the  Gold  Coin  and  Mon- 
ument companies.    This  gives  the  Granite  Company  a  large  holding 
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on  Battle  Mountain  and  makes  it  one  of  the  moet  important  coucems 
of  the  entire  district. 

An  increased  total  production  was  made  by  lessees  from  the  vari- 
ous holdings  of  the  S^atton  Estate,  and  the  Strong  mine  also  made 
a  larger  output. 

The  Elkton  Company,  as  in  the  esse  of  the  EI  Paso,  have  limited 
their  operations  to  the  rflserves  above  the  present  water  level  to  save 
pumping  costs  till  the  new  tunnel  shall  care  for  the  lai^  quantities  of 
water.  A  somewhat  decreased  tonnage  was  shipped  during  1906, 
but  there  was  an  increase  in  averse  value  of  the  ore. 

The  Work  Mining  and  Milling  Company  reports  a  greatlj  increased 
output  from  the  Morning  Glory  and  the  Ldttle  Clara  mines,  which 
are  worked  by  seven  sets  of  lessees. 

Large  gains  in  production  were  made  in  each  of  the  following  minea : 

The  Cresson,  of  the  Bull  Hill  Mining  and  Development  Company, 
the  Mary  McKinney,  the  Forest  Queen,  the  Isabella,  the  Ophir,  the 
Pointer,  the  Anchoria-Leland,  and  the  Doctor  Jack  Pot. 

Other  prominent  producers  of  1906  include  the  Aj&x,  the  Gold 
Sovereign,  the  Gold  Dollar,  the  Jo  Dandy,  and  the  United  Gold  mines. 
The  latter  are  now  xmder  the  same  general  management  as  the  Gol- 
den Cycle  properties.  Development  on  the  Ajax  includes  a  1,230- 
foot  verticEil  shaft,  600  feet  of  tunneling,  and  between  7  and  8  miles 
of  drifts, 

A  small  quantity  of  ore  was  taken  from  the  Modoc  mine  during 
one  of  the  regular  shipments,  which  carried  a  low  percental  ot 
copper. 

The  following  table  gives  the  production  of  the  Cripple  Creek 
district  from  1891  to  1906: 

Prodwtion  of  the  CrippU  Cridc  dittrict,  Colorado.  1891-1906." 


Year.                     C 

^. 

BUtot. 

Year 

Gold. 

SUvBr. 

I1« 

S83.010 
010.387 
008.702 
878,137 

13»'709 

nHOHnou. 

tlS,0T3,E3a 

ms 

14,9)4,350 

""Ti 

5,019 
M.DOO 
70,  «B 

t« 

Total 

nponi  oltl 


the  United  SUtei 


n)Aao. 

By  V.  C.  Hbikbs. 
PEODUCnON. 

The  gold  and  silver  production  of  Idaho  for  the  calendar  year  1906 
as  reported  bv  287  producers,  including  176  placers,  was  S7,191,706. 
Of  this  totaj  the  gold  yield  was  55,587.73  ounces,  valued  at  Sl,149,100, 
uid  the  silver  was  9,018,815  ounces,  which  at  the  commercial  price 
was  valued  at  (6,042,606.  There  was  an  increase  in  both  meta^ 
the  gold  to  the  extent  of  S73,482  and  the  silver  339,722  QUnoWr 
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During  1906  the  tonnage  of  ore  mined,  milled,  and  smelted  amounted 
to  1,787,673  short  tons,  valued  at  $23,342,463,  an  average  of  $13.05 
per  ton  for  gold,  silver,  copper,  lead,  and  zinc.  Of  this  value  the  ore 
averaged  45  cents  in  gold  and  $3.37  in  silver,  an  average  total  value 
for  gold  and  silver  of  $3.82  per  ton.  The  comparison  or  these  figures 
with  corresponding  ones  for  1905  shows  that  the  value  of  the  metal 
output  increased  $3,954,780;  the  ore  tonnage  increased  118,635  short 
tons;  and  the  value  per  ton  increased  from  $11.62  in  1905  to  $13.05 
per  ton  in  1906,  a  gam  of  $1.43  per  ton,  due  largely  to  the  lead,  cop- 
per, and  silver  contents  of  the  ore.  In  1905  the  average  gold  value 
of  the  ore  was  44  cents  per  ton,  and  the  silver  value  was  $3.14,  or  a 
total  value  for  both  metals  of  $3.58  per  ton. 

The  statement  of  production  for  1905  and  1906,  valued  at  each 
year's  average  commercial  prices,  is  as  follows: 

Production  ofgoldy  nlver,  and  associated  vutaU  in  Idaho  in  1905  and  1906, 


Metal. 

1905. 

1906. 

Increase  (+)  or  de- 
crease (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold. fine  ounoes. . 

SUver do 

Copper ixnmds. . 

Zi]ic.l!.!I..!.!.!.do 

52,033 

8,679,093 

7,321,585 

250,812,428 

1,228.449 

11,075,618 
5.242,172 
1,142,167 

12,211,184 
72,479 

66,587.73 
9,018,815 
9,558.913 
255,014,446 
2,065,597 

11, 149, 100 
6,042,606 
1,844,870 

14,535,823 
126.001 

+  3.554.73 
+    339,722 
+2,237.328 
-4.797,982 
+    837,148 

+    173,482 
+    800,434 
+     702,703 
+2,324,639 
+      53,622 

Total 

10,743.620 

23,608,400 

+3.954.780 

The  production  of  metalliferous  ores  in  Idaho  in  1905  was  1,669,038 
short  tons,  valued  at  $11.62  per  ton;  in  1906  it  was  1,787,673  short 
tons,  vahied  at  $13.05  per  ton,  a  gain  of  118,635  tons  and  of  $1.43 
per  ton. 


GOLD. 


The  gold  yield  amounted  to  55,587.73  ounces,  valued  at  $1,149,100 
in  1906,  as  against  52,033  ounces,  valued  at  $1,075,618,  in  1905,  an 
increase  of  3,654.73  ounces  in  quantity  and  of  $73,482  in  value.  The 
greater  part  of  the  gold  production  in  1906  was  produced  at  gold  and 
Sliver  mills,  treating  57,933  tons  of  ore,  from  which  was  extracted 
bullion  containing  $522,919  in  gold,  an  average  value  per  ton  of 
S9.03.  From  1,534,497  tons  of  ore  at  concentrating  mills,  225,247 
tons  of  concentrates  were  saved,  valued  at  $192,793  in  gold,  an  average 
value  per  ton  of  86  cents.  There  were  shipped  to  smelter  173,045 
tons  or  crude  ore  having  a  total  value  of  $79,907  in  gold,  an  average 
vaJue  of  46  cents  per  ton. 

The  additional  yield  of  gold  was  caused  by  a  number  of  new  placer 
operations  in  several  counties,  notably  at  Pierce,  in  Nez  Perce  Countv, 
but  also  in  other  counties.  There  was  a  decrease  in  the  total  gold 
derived  from  siliceous  ores,  but  substantial  increases  from  this  class 
of  ore  were  made  in  the  following  counties:  Ada,  Blaine,  Custer, 
Lemhi,  Nez  Perce,  and  Shoshone. 

The  gold  from  copper  ores  increased  in  Custer,  Lemhi,  and  Sho- 
shone counties,  as  ma  that  from  lead  ore;  in  Blaine  and  Shoshone 
counties  the  lead  concentrates  are  estimated  to  contain  an  average 

fold  vahie  of  25  cents  per  ton.     This  value  is  not  reported  by  pro- 
ucers,  for  the  reason  that  no  allowance  is  made  by  the  smelting  com- 
panies for  gold  below  a  certain  amount. 
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In  the  table  of  production  by  kinds  of  ore  in  1905  and  1006,  it  is 
shown  that  the  gold  was  won  largely  from  siliceous  ore,  but  that  it 
decreased  1,046.94  ounces,  as  did  the  gold  from  copper-lead-zinc  ores 
9  ounces,  and  from  the  lead-zinc  ores  18.60  ounces.  Increases  are 
recorded  in  gold  from  placers,  629.62  ounces;  from  copper  ore, 
1,683.40  ounces;  from  lead  ore,  2,313.17  ounces;  and  from  copper- 
lead  ore,  3.08  ounces.  From  Snake  River  placers  a  total  of  $22,326 
was  recovered  in  8  counties.  This  represents  a  decrease  of  $4,692 
from  the  figures  of  1905. 

In  the  following  tables  will  be  found  the  yield  of  gold  from  di£Ferent 
kinds  of  ore  by  counties  for  1906,  and  a  comparison  of  totals  for  1906 
and  1906: 

Sotirce  of  goUl  production  in  Idaho  by  kinds  of  ore  in  1906  y  by  counties,  in  fine  ounces. 


Placers. 

60.12  ' 

255.01 

110.34 

6.660.83 

51.79 

161.13 

669.48 

1.196.38 

Siliceous 
ore. 

Copper 
ore. 

Lead 
ore. 

Mixed  ores. 

County. 

Cop- 
per- 
lead- 
zinc 
ore. 

Cop- 
1    per- 

lead 
'    ore. 

i 

1 

Lead- 
siiie 
ore. 

TotaL 

Ada  and  Bannock 

1.220.12 

6.67 

345.00 

4,418.20 

! 

1,280194 

Bingham 

Bla  nc 

1 

201.15 

1 

L35 

857.81 

Boise 

11.079.08 

Can von 

1                 

51.79 

Cassia 

J      L40 
.■      2.68 

162.58 

Custer 

2.933.03 
5. 19*;.  57 

1.844.28 

5,449.47 
6,803.95 

Ebnore 

Fremont 

Idaho 

3,371.01 

4,902.54 

1 

8^273. 55 

Kootenai 

Latah 

36.65 
1,346.96 
137.27 
1.860.54 
193.70 
103.97 
621.28 
263.14 

3&65 

Lemhi 

3.671.94 

101.58 

4.00 

5,124.59 
137.27 

Lincoln 

Nez  Perce 

513.86 

2,374.49 
198.79 

Oneida 

O  wvhee 

9.388.86 
637.27 

....... 

9.492.83 

Shoishone 

405.00 
165.  .'>4 

2,470.02 

56.05 

4.180.82 

Washington 

428.68 

Total 

17.099.62 

33.235.06 

2.516.40 

2,675.17 

4.06 

57.40 

55,587.79 

The  following  table  shows  the  production  of  gold  in  Idaho  in  1905 
and  1906,  with  increase  or  decrease: 

]*nHiuction  of  ttold  in  Idaho  in  1905  and  1906,  by  kinds  of  ore.  in  fine  ounces. 


Mixed  cm. 


YCHf. 


PUKt>n».     Silk;«>us      Copper     j^^  ^^^     ^Jf      Co^     j^^. 


ore. 


ore. 


lead' 
zinc 
on. 


ore. 


ToUL 


1905 16. 47a  00     34. 2S2. 00'        833.00  3K2.00        9.00,      1.00       7&.  00     52,083.09 

1906 17.099.(2     33.235.06      2.51«.40      2.675,17    '      4.06      57.40  t  55,587.71 


Inrreaso    v-i-^    or   de- 
crease (- ^ -»-«9.62    -1.046.94    -»-l. 683.40   +2.313.17     -9l00 


4-3.08  .-18.«l   •|-3»554.7S 
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The  sflv^r  yield  amounted  to  9,018,815  ounces,  valued  at  $6,042,606, 
in  1906,  as  against  8,679,093  ounces,  valued  at  $5,242,172,  in  1905,  an 
increase  of  339,722  ounces  in  quantity  and  of  $800,434  in  value.  The 
greatest  quantity,  6,762,197  ounces,  came  from  1,534,497  tons  of  ore 
sent  to  concentnttion  mills,  which  produced,  225,247  tons  of  concen- 
trates, averaging  30  ounces  per  ton.  From  173,045  tons  of  crude  ore 
shipped  to  smelters  2,026,785  oimces  were  produced,  an  average  of  12 
ounces  silver  per  ton;  and  from  bullion  produced  by  gold  and  silver 
mills  226,168  ounces  were  produced  from  57,993  tons  of  ore,  an  aver- 
age of  4  ounces  per  ton.  Shoshone  County  had  the  greatest  increase 
due  entirely  to  producers  in  the  Coeur  d' Alene  region,  which  is  credited 
with  7,944,338  oimces.  Of  this  quantity,  lead  ore  contained  7,415,995 
ounces,  copper  ore  478,349  ounces,  lead-zinc  ore  47,034  ounces, 
siliceous  ore  2,827  ounces,  and  placers  133  ounces.  Owyhee  County, 
ranking  second  in  production  of  silver,  is  credited  with  737,578  oimces, 
all  of  ^raich  was  secured  from  siliceous  ore,  but  on  account  of  remodel- 
ing the  mill  of  one  of  the  large  producers  a  decrease  was  recorded  of 
108,464  oimces  from  1905.  Slame  County  produced  184,337  ounces, 
and  derived  most  of  it  from  lead  ore,  165,932  ounces;  lead-zinc  ore 
18,140  oimces,  siliceous  ore  265  ounces.  The  greatest  decrease  was 
169,824  ounces,  principally  in  lead  ore,  caused  by  the  closing  of  active 
oi>erations  in  the  Minnie  Moore  mine.  Silver  increased  in  placers, 
copper  ore,  lead  ore,  and  lead-zinc  ore,  and  decreased  in  all  other  kinds 
of  ore,  as  shown  by  the  table  of  production  for  1905  and  1906,  as 
follows: 


Source  of  silver  production  in  Idaho  by  hinds  of  ore  in  1906 ^  by  counties ^  in  fine  ounces. 


County. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Cop- 

per- 

lead- 

zinc 

ore. 

Cop- 
per- 
lead- 
ore. 

Lead- 

zinc, 
ore. 

Total. 

Ada  and  Bannock 

23 

642 

565 

Biaine 

265 
3,246 

165,932 

18,140 

184,337 
4,909 

Boise 

1,603 

2 

2 

306 

227 

Canyon 

2 

Oanffla  X 

14 

3,678 

16 

Custer 

2,953 
5,625 

74,974 

825 

82,736 

Elmore 

5,852 
200 

Fremont  ................ 

200 

Idabo 

fi07 

8,332 
2,306 

t 

8,929 

Kootnnaf  x          . 

2,308 

I/atab  X 

4 

129 

53 

446 

5 

10 

133 

65 

t/nnhl 

1,604 

1,120 

33,600 

36,453 

Lincoln 

53 

Nex  Peroe 

279 

1 

725 

Oneida 

5 

Owyhee 

737,568 
2,827 

1 

737,578 

Shoshone 

478,349 
9,480 

7,416,995 
260 

1 

47,034 

7,944,338 

Wanhinjrtnn ,  -  , 

1 

9,805 

, 

Total 

3,665 

765,549 

564,123 

7,616,612 

3,092 

65, 174 

9,018,815 
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The  following  table  shows  the  production  of  silver  in  Idaho  in  1905 
and  1906,  with  increase  or  decrease: 

Production  of  silver  in  Idaho  in  1905  and  1906,  by  kinds  of  ore,  in  fine  ounces. 


Year. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead 
ore. 

Copper- 

leaa-zinc 

ore. 

Copper- 
lead 
ore. 

Lead- 
duo 
ore. 

TotaL 

1905 

3,482 
3,665 

861,637 
766,549 

486,450 
564,123 

7,277,408 
7,616,612 

24,743 

5,910 
3,692 

19,463 
65,174 

8,679,002 
9,018,815 

1906 

Increase   (+)    or  de- 
crease (— ) 

+183 

-96,nfi8 

+77,673 

+339,204 

-24,743 

-2,218 

+45,711 

+339,722 

COPPEB. 


The  greatest  yield  of  copper  in  Idaho  continues  to  come  from  the 
Coeur  a  Alene  region  in  Shoshone  County.  The  output  of  this  county 
increased  from  5,225,606  pounds,  valued  at  $815,194,  in  1905,  to 
6,393,940  poimds,  valued  at  $1,234,030,  in  1906,  an  increase  of 
1,168,334  pounds  in  quantity  and  of  $418,836  in  value.  Custer 
County  followed  with  an  increase  from  685,484  poimds,  valued  at 
$106,935,  in  1905,  to  2,815,286  pounds,  valued  at  $543,350,  in  1906, 
an  increase  of  2,129,802  pounds  in  quantity  and  of  $486,415  in  value. 
Washington  County  is  on  a  gradual  declme.  Lemhi  and  Fremont 
counties  have  been  added  to  tne  list  of  producers  with  important  out- 
puts of  copper,  which  promise  to  become  an  important  item  another 
year. 

LEAB. 

The  lead  produced  in  Idaho  decreased  from  259,812,428  pounds, 
valued  at  $12,211,184,  in  1905,  to  255,014,446  pounds,  valued  at 
$14,535,823,  in  1906,  a  decrease  of  4,797,982  poimds  in  quantity  and 
an  increase  of  $2,324,639  in  value.  The  lead  output  is  credited  almost 
entirely  to  the  Coeur  d' Alene  region  in  Shoshone  County,  which  pro- 
duced 252,022,196  pounds,  valued  at  $14,365,265,  in  1906.  The  next 
largest  producer  was  Blaine  County,  Lemhi  Coimty  foUowing. 

znic. 

The  output  of  zinc  during  1906  came  almost  entirely  from  Shoshone 
County.  A  small  portion  of  the  total  output  came  from  Blaine 
County,  which  in  former  years  led  in  production.  The  shipment  of 
zinc  concentrates  from  Shoshone  County  is  estimated  to  have  resulted 
in  the  production  of  2,054,998  pounds  of  spelter.  The  zinc  produc- 
tion increased  in  Shoshone  County  from  144,000  pounds,  valued  at 
$8,496,  in  1905,  to  2,054,998  pounds,  valued  at  $125,355,  in  1906,  an 
increase  in  quantity  of  1,910,998  pounds  and  of  $116,859  in  value. 
In  Blaine  County  the  production  aecreased  from  1,084,449  pounds, 
valued  at  $63,983,  in  1905,  to  10,599  pounds,  valued  at  $646,  m  1906, 
a  decrease  of  1,073,850  pounds  in  quantity  and  of  $63,337  in  value. 
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AHTIKOVT. 

• 

Several  carloads  of  mineral  bearing  this  metal  were  shipped  from 
the  Coeur  d'Alene  region  in  Shoshone  County  to  New  York,  as  noted 
in  the  report  on  this  metal.  Antimony  deposits  of  importance  are 
located  near  Warren  in  Idaho  County  and  near  Ketchum  in  Blaine 
County. 

MININO   INDUSTBY   IN   IDAHO   IN    1906. 

Continuing  the  brilliant  records  made  in  1905  of  the  increased  yield 
in  copper  and  zinc,  the  production  of  1906  places  Idaho  among  the 
large  producers  of  these  two  metals.  It  stands  already  at  the  nead 
of  all  the  States  in  the  production  of  lead.  A  nimiber  of  new  produc- 
ing mines  have  been  added  to  the  list  of  shippers  during  the  past  year 
and  nearly  all  of  the  old  mines  have  increased  their  production. 

Among  the  milling  operations  the  installment  of  finer  grinding  and 
sizing  machinery  among  the  mills  in  the  Coeur  d'Alene  distnct  in 
Shoshone  County,  and  the  use  of  the  tube  mill  and  filter  press  for 
cyanide  mills  in  the  West  View  district  of  Boise  County,  proved 
important  events  in  milling  practice. 

During  the  year  the  tailing  question  in  the  Coeur  d'Alene  district 
was  settled  by  the  installation  of  an  elevating  system  capable  of 
handling^  3,000  tons  of  tailing  per  day.  The  bed  of  the  South  Fork 
wiU  be  cleared  of  the  deposit  of  tailings,  and  other  deposits  in  the 
tributary  creeks  wiU  be  shipped  to  thenew  dumping  grounds. 

The  principal  lead-silver  producer  in  Blaine  Coimty,  the  Minme 
Moore  mine,  suspended  operations  early  in  the  year. 

There  was  a  lack  of  labor  in  Idaho,  especially  in  the  Coeur  d'Alene 
district.  Labor  of  all  classes  was  in  demand  at  good  wages.  It  is 
estimated  that  in  the  Coeur  d'Alene  district  3,000  men  were  employed 
by  the  mining  companies.  Announcement  was  first  made  by  the 
Bunker  Hill  and  SuUivan  Company,  and  finally  adopted  bv  all  other 
companies  on  August  1,  agreemg  to  use  the  eight-hour  schedule  for 
all  miners  working  underground. 

The  fuel  shorta^  affected  principally  the  mines  in  the  Coeur  d'Alene 
district,  as  well  as  in  other  parts  of  the  State  where  wood  for  steam  and 
water  lor  power  were  not  entirely  depended  upon.     Several  com-» 

Banies  at  MuUan  aijd  Wardner  were  obliged  to  suspend  operations  in 
October  for  the  reason  that  neither  coal  or  sufficient  electrical  power 
from  Spokane  were  available  to  operate  the  necessary  machmery. 
Some  or  the  companies  began  the  use  of  oil  for  fuel. 

No  railroad  building  of  importance  was  carried  on  in  the  mining 
camps  of  the  State,  but  several  reports  have  been  received  that  a  line 
of  railroad  would  be  extended  from  some  point  on  the  Oregon  Short 
Line  Rwlway  in  Fremont  County,  Idaho,  to  the  lead  mines  in  the 
Junction  district  of  Lemhi  County;  also  that  a  line  of  railroad,  which 
was  surveyed  several  years  ago,  is  to  be  built  from  the  Oregon  Rail- 
road and  Navigation  Company's  station  at  Kingston  up  North  Fork 
and  Pritchard  creeks  to  Murray,  in  Shoshone  County. 

The  tables  in  the  following  sections  of  this  report  show  the  quantity 
and  value  of  the  production  of  the  noble  and  base  metals  of  the  State. 
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The  distribution  of  gold,  silver,  copper,  lead,  and  zinc,  and  the  quanti- 
ties and  values  of  production,  are  given  by  counties  for  the  year  in  the 
table  which  follows: 

Production  of  goldj  gilvery  coppery  leadj  and  zinc  in  Idaho,  in  1906  by  counties. 


County. 


Ad&  and  Bannock. 

Bingham 

Blaine 

Boise 

Canyon 

Cassia 

Custer 

Elmore 

Fremont 

Idaho 

Kootenai 

Latah 

Lemhi 

Lincoln 

Ne«  Perce 

Oneida 

Owyhee 

Shoshone 

Washington 


Total. 


Gold. 


Quantity. 


Fineozs. 

1,280.24 

261.68 

667.84 

11,079.03 

51.79 

162.53 

6,449.47 

6,393.95 


8,273.65 


36.65 
6, 124. 50 

137.27 
2,374.40 

193.70 
9,492.83 
4,189.62 

428.68 


65,587  73 


Value. 


$26,465 

5,409 

13,509 

229,024 
1,071 
3,360 

112,660 

132,174 


171,030 


758 

105,932 

2,838 

49,083 

4,004 

196,234 

86,607 

8,862 


Silver. 


Quantity. 


Value. 


Fineoz8. 
665 


184,337 

4,909 

2 

16 

82,736 

5,862 

200 

8,929 

2,308 

36,453 

53 

725 

5 

737,578 

7,944,338 

9,805 


1,149,100 


9,018,815 


S378 


128,506 

3,289 

1 

11 

65,433 

3,921 

134 

6,962 

1,546 

3 

24,424 

36 

486 

3 

494,177 

5,322,706 

6,570 


6,042,606 


Copper. 


Quantity. 


Powndt, 


420 
2,815,286 


34,000 


40,000 


6,393,940 
275,267 


9,558,913 


Value. 


$81 
543,360 


6,562 


7,730 


1,234,030 
53,127 


1,844,870 


County 


Ada  and  Bannock. 

RlnghftT" 

Blaine. 

Boise 

Canjron 

Cassia 

Custer 

Elmore 

Fremont 

Idaho 

Kootenai 

Latah 

Lemhi 

Lincoln 

Nez  Perce 

Oneida 

Owyhee 

Shoshone 

Washington 


Lead. 


Quantity. 


Value. 


Pounds. 
"'i,'737,'6d5  ; 


$99,043 


Zinc. 


Quantity.         Value. 


Pounds. 
i6,'509  I 


$646 


6,440 
64,205  ! 


367 
3,660 


1,144,000 


65,208 


252,022,196     14,365,265 


40,000 


2,280 


2,054,996  125,355 


Total 
value. 


$26,843 

5,409 

286,794 

232,31$ 

1,073 

3,819 

715,098 

136,085 

6,606 

177,012 

1,546 

761 

208,284 

2,874 

49,569 

4,007 

690,411 

21,133,963 

70,839 


Total 255,014,446     14,535,823 


2,065,597 


126,001  I    23,606,400 


QOU)  AlfD   SILVKB.  247 

The  tonnage  of  ore  sold  or  treated,  the  number  of  mines  producing 
>re,  the  averaee  vahie  [      '  '  "        '  '      '       >  ■       >   ■> 

are  shovn  as  lollows: 


ore,  the  averaee  vahie  per  ton,  and  the  value  per  ton  in  gold  and  silver 
aslolk 


Tarmpge  i^  ore  $old  or  treated,  number  of  mine*  proditcing,  and  tenor  of 


herof 

ami: 


1905  and  1906,  by 


-'■ 

■oldortrtstsd. 

SX" 

per  ton. 

□ortnnlaeold 
Bad  BUver. 

Value 

1906. 

(+TS^- 

Mi. 

IVA 

IflM. 

1906. 

igos. 

11B6. 

A 

Ad>aDdB«nDocl[... 

SAort  (pnj. 

1b:  3m 

Short  Imi. 
■f-  I^GIS 

1 

IS 

17.47 

""is.'is 

11.88 

U.0» 

17,47 

14.08 

126,586 

"■1 

iS 

I 

10.39 
IBB:31 

io!a3 
77:30 

s:48 

1:33 

e.iB 

185.30 

3.K 

i|    " 

17,  «6 

+       ISS 

* 

1' 

10.21 

10.04 

S.31 

1.STT 

+    1.177 

■i 

,.« 

38.77 

7.BS 

37,034 

-  IS,  907 
+  9S0tB 

-  floii 

i 

41:89 

2S.U 

0.67 

26.45 

5,397.381 

1,787,673 

+118, 6M 

m 

111 

ll.M 

11.06 

3.58 

3.82 

B,  836,7(8 

The  total  tonna^  of  ore  sold  or  treated  in  each  county  of  Idaho 
during  1906,  with  its  total  value,  the  concentrates  and  bullion  pro- 
duced, with  their  v&lues,  and  the  quantity  and  value  of  old  tailings 
are  shown  in  the  following  table: 


Oretogoldandiillvarmmt 

Quant  Itjr  of 

County, 

Quantity. 

Oold  In 

I'iZi" 

Quantity 

OolU, 

Silver. 

Ada  aod  BuuKwk 

SftortlCBH. 

88.230 

Fine 

80 

SkoTiloni. 
8,000 

ShoH 

*S.002 

Fint 

88 

,KfS 

3,311 

4.824 
■     38,068 

113,882 

3,613 

,s 

60.073 

2.9S3 

6,465 

1,100 

87 

2,100 

18,060 

90,839 

8,332 

70 

55 

10,506 

9.109 

B8.IM 

203 

8.2M 

..6» 

5,180 

1.377 

10,622 

279 

9.808 

119,232 
10,832 

"^.W 

K&S 

218,827 

'^^ 

6,079,970 

57.933 

'^.X 

^/S 

1,534,  «7 

238,247 

n'S 

6,762,197 
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Tonnage  of  milling  and  87neUing  ore  and  concentrates,  with  gold  value  and  (jaanlUy  of 
silver  contains  in  bullionj  produced  in  Idaho  in  1906,  by  counties — Continued. 


Grade  ore  to  smelter. 

Old  taiUngs  treated. 

Total 

tons 

erode  ore 

shipped 

or 
treated. 

County. 

Quantity. 

Gold. 

Silver. 

Quantity. 

Gold. 

Silver. 

A  d A.  And  B&niiock 

Short  toM. 
120 

$11,990 

Fine 
ounces. 
306 

Sfu>rttons. 
125 

Fine 
ounces. 

Short 
tons. 
6,265 
30 

Tlinirhftin     .   

niiLine          

1,156 
176 

4,158 
5,944 

70,669 
183 

14,908 

17,844 

1)0186           

16,406 

Cfijivon 

noaalo                  

7 
40,921 

29 
38,738 

14 
79,477 

7 

Ctiater       

42,162 

dmora      

15,005 

Kremont . 

100 

200 

100 

Idaho 

# 

18,130 

Kooten&i 

20 

2,308 

20 

Latah 

Liemhi      

47 

4,754 

1,401 

17,466 

Lincoln 

Nez  Perce 

i,3n 

Oneida 

Owyhee 

27,034 

Shoshone 

127,736 
2.762 

10,872 
3,422 

1,862,585 
9,740 

7,165 

1,622,975 

Washlnjrtnn 

2,762 

,  Total 

173,045 

79,907 
0.46 

2,026,785 
12.00 

o 22, 198 

1,787,673 

Per  ton 

a  Gold  and  silver  included  under  concentrates  produced. 
SvMivision  of  tonnage  of  ore  sold  or  treated  in  Idaho  in  1906 j  by  counties,  in  short  tons. 


Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Zinc  ore. 

Mixed  ore. 

County. 

Copper- 

leaa-zino 

ore. 

Copper- 
lead  ore. 

Lead- 
zinoore. 

Ada  and  Bannock 

6,265 
30 

Binsham 

- 

Bla  ne 

16,544 

1,300 

Boise 

16,406 

Cassia 

7 
42 

Custer 

1,247 
15,095 

40,850 

14 

'Rlmnra 

Fremont 

100 

Idaho 

18,130 

20 

11,046 

1,377 

27,034 

965 

Kootenai 

T/emhi 

420 

6,000 

Nez  Perce 

Owyhee 

Shoshone 

84,416 
2,722 

1,520,052 
40 

17,542 

Washington 

Total 

97,615 
$12.29 

128,517 
$3.34 

1,542,650 
$3.34 

49 
$52.20 

18,842 
12.38 

Value  per  ton  in  gold  and 
silver 

In  1905  the  subdivision,  in  short  tons,  was  as  follows:  Siliceous 
ore,  103,426;  copper  ore,  82,723;  lead  ore,  1,477,531;  zinc  ore,  1,682; 
copper-lead-zinc  ore,  1,445;  copper-lead  ore,  38;  lead-zinc  ore,  2,193. 

Production  of  placer  gold  in  Idaho  in  1906 j  by  counties. 


Ada 11,243 

Bingham 5, 271 

Blaine 2,  281 

Boise 137,692 

Cassia 3, 331 

Canyon 1,071 

Custer 13,839 

Elmore 24,731 

Idaho 69, 685 

Latah 758 


Lincoln $2,838 

Lemhi 27,844 

Nez  Perce 38, 461 

Oneida 4, 004 

Owyhee 2, 149 

Shoshone 12, 843 

Washington 6, 440 

Total 363,481 


GOLD  AND  SILVEB.  249 

The  placer  production  of  Idaho  for  1905  and  1906  is  given  for  the 
different  methods  of  mining  in  the  following  table: 


Y«M. 

dSV. 

Drtlt. 

DiBdgB. 

Total. 

S.V. 

FlneouDOM.- 

•iSS 

:S:S 

l«l 

1?'SS-1R 

The  following  table  gives  for  1906  the  number  of  mines  classilied 
«€M!ording  to  their  chief  products. 


Jf umber  e^  pndudng  mine*  clunfied  by  chif/prod^U  in  Idaho 

in  1906,  by  com 

iHfi. 

aoldpU™rmta«. 
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11 
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■  1 
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176 
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■ 
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BY   INDIVrDUAL  COUNTIES. 


ASACOUKTY. 


Reports  of  production  bj  2  deep  mines  and  from  small  placer  ope- 
'^^•tions  ^ong  Boise  River  resulted  in  the  output  of  $26,465  in  gold 
•**-^  565  ounces  of  silver.  The  lai^est  part  of  the  output  came  from 
**^^  mines. 

-mack  Hornet  diiAnti. — ^The  Last  Hope  Mining  Company  shipped 
*>^lIion  from  a  teat  made  with  a  3-stanip  prospecting  mill.  The  com- 
E^*iy  owns  6  claims  which  are  being  developed  by  2  tunnels.  The 
"  ^Ventieth  Centtuy  l&jing  Company  (Limited)  developed  during  the 
y^ar  property  consisting  of  36  lode  claims.  The  ore  is  low  grade, 
"•"V-eraging  about  S5  a  ton,  witii  values  principally  in  gold.  Develop- 
■^^^ait  work  conasts  of  prospect  tunnels  and  drifts  aggregating  2,500 
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Shaw  Mountain  district. — ^The  Big  Giant  Gold  Mining  Company 
owns  a  large  group  of  claims,  aggregating  240  acres,  about  10  miles  to 
the  northeast  of  Boise  City.  Tne  property  is  developed  by  tunnels, 
drifts,  and  raises  aggregating  a  total  of  about  4,000  feet.  The  ore  is 
.white  quartz  associated  with  iron  and  having  gold  and  silver  values. 

Neat  district. — The  Gold  Eagle  Mining  and  Milling  Company, 
equipped  with  a  50-ton  Monadnock  amalgamation  null,  produced 
concentrates  and  bullion.  The  development  work  is  carried  on  by  an 
incline  shaft  275  feet  deep,  from  which  several  levels  have  been  driven. 
Other  properties  carrying  on  development  work  in  the  countj  are  the 
Celtic  Gold  Mining  dompany  and  tne  Picket  Pin  Gold  Mimng  Com- 
pany. 

BAHVOCK  COUHTT. 

Fort  HaU  district — The  Fort  Hall  district  extends  east  and  south 
of  Pocatello.  No  production  is  recorded  for  the  district,  but  the 
Fort  Hall  Mining  and  Milling  Company  carried  on  development 
work  on  a  copper  deposit  during  1906,  and  the  tunnel  is  about  3,900 
feet  in  length.  The  Moonlight  claims  5  miles  north  of  the  Fort  Hall 
claims  have  a  crosscut  tunnel  driven  for  700  feet,  which  is  continued 
with  the  expectation  of  cutting  a  fissure  at  about  200  feet  vertically 
below  the  point  where  several  carloads  of  ore  were  taken  out  ana 
shipped  in  1904.  The  Great  Western  Mining  Company  continued 
developments  of  its  property  with  a  crew  of  3  men.  Tne  underground 
development  work  consists  of  975  feet  of  prospect  tunnel. 

BEAS  LAKE  COUNTY. 

Bear  Lake  district, — Considerable  development  work  has  been  car- 
ried on  in  the  Bear  Lake  district  for  a  number  of  years,  but  no  impor- 
tant shipments  have  been  made.  As  a  rule,  the  ores  are  low  grade, 
carrying  values  in  gold,  silver,  and  copper.  The  only  mineral  deposits 
attracting  attention  are  the  phosphate  deposits*  occurring  in  the 
Upper  Carboniferous  limestone  about  4  J  miles  west  of  Montpelier,  on 
the  Oregon  Short  Line  Railway. 

BDIOHAIC  COUVTY. 

The  reports  of  production  were  made  by  1  deep  mine  and  5  placers 
on  Snake  River  and  in  the  Mount  Pisgah  district.  The  2  dreages  on 
Snake  River  were  idle.  In  the  Mount  Pisgah  district  the  American 
Hydraulic  Placer  Mining  Company  product  during  three  months  of 
the  year,  and  the  Pittsburg  Mining  Company  made  a  trial  run  of  its 
mill,  shipping  a  little  bullion.  Efforts  are  oeing  made  to  continue 
operations  again.  The  quantity  of  gold  credited  to  the  county 
amounted  to  26L68  ounces,  valued  at  $5,409. 

BLAIKB  COUHTT. 

Fifteen  deep  mines  and  2  placers  produced  during  the  year.  Six 
of  the  deep  mines  produced  ore  carrving  gold,  silver,  and  lead;  8, 
silver  and  lead  ores;  and  1.  ores  of  gold,  silver,  lead,  and  zinc.  The 
quantity  and  value  of  eacn  metal  produced  irom  deep  and  placer 

a  Weeks,  F.  B.,  and  Ferrier,  W.  F.    Phosphate  deposits  in  western  United  States:  Contributions 
to  Bconomic  Geology,  Bull.  U.  S.  Qeol.  Soryey,  No.  315, 1907,  pp.  46(M61. 
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mines  in  Blaine  County  during  1905  and  1906,  with  increase  and 
decrease^  are  shown  in  the  table  which  follows: 

Production  qf  gold^  Hhery  and  associated  metah  in  Blaine  County ^  IdahOj  in  1905  and 

1906, 


Metal. 


DBKP  MINBS. 

0<^d fine  o  tmoes . 

Silver do... 

Copper poondfl. 


lSSt: 


Zinc. 


do. 


PLACXB8. 

Gold fine  ounces. 

Silver do... 


ig06. 


1906. 


Qoantity. 


88 

374,645 

2.312 

3.663,833 


258 
9 


I 


Value. 


Quantity. 


$1,819 

226.225 

361 

187.240 

63,963 


547.50 
184,337 

i,'737,'e05 
10,599 


5,333  j  110.34 


Total !    484,966 


Value. 


Increaae  (+)  or  de- 
crease (— ). 


Quantity. 


$11,318 
123,506 

'99,643' 
646 


+      450.50 

-  190,206 

-  2,312 
-2,246,228 
-1,073,850 


Value. 


+  $9,499 
-102,719 

-  361 

-  88,197 

-  63,337 


2,281    -      147.  (if)     -     3,052 
'-  9     -  5 


236,794  I -248,172 


The  production  of  metalliferous  ore  in  Blaine  County  in  1905  was 
18,846  short  tons,  valued  at  $25.45  per  ton;  in  1906  it  was  17,844 
short  tons,  valued  at  $13.14  per  ton,  a  loss  of  1,002  tons  in  quantity 
and  of  $12.31  in  value  per  ton.  The  orimn  of  the  precious  metals,  by 
kinds  of  ore,  is  given  in  the  following  table: 

Source  of  gold  and  silver  in  Blaine  County,  Idaho,  in  1905  and  1906,  by  hinds  of  ore,  in 

fine  ounces. 


Metal. 


Year. 


Gold.. 
SUver. 


Placers. 


Siliceous 
ore. 


35&00 

110.34 

9.00 


345.00 


Mixed  ores. 


Lead  ore. 


266.00 


aoo 

201.15 
335,756.00 
165,932.00 


Copper- 

lead-Einc 

ore. 


9.00 
'24;  743.' 66 


Lead-zinc 
ore. 


76.00 

1.35 

14,046.00 

18, 140. 00 


Total. 


346.00 

(i57.84 

374.554.00 

184.337.00 


Dome  district. — The  Red  Bird  Group,  developed  hy  a  vertical 
shaft  75  feet  deep,  made  a  small  shipment  of  ore  carrying  values  in 
gold,  silver,  and  lead. 

Lava  Greek  district. — ^The  Idaho  Silver  and  Zinc  Company  (Limited) 
carried  on  experimental  work  with  a  mill  capable  of  crushing  50 
tons  of  ore  in  ten  hours. 

Mineral  Hill  district. — The  Oswego  Mining  Company,  with  prop- 
erties located  a  short  distance  north  of  the  Minnie  Moore  mine, 
developed  its  2  lode  claims,  and  shipped  some  lead-silver  ore. 
The  work  is  carried  on  by  an  incline  shaft  200  feet  deep,  and  the 
total  \mdergro\md  work,  including  shafts,  tunnels,  crosscuts,  and 
upraises,  amounts  to  about  4^800  feet.  The  Eureka  Development 
Company  (Limited)  reopened  its  property  during  the  year  and  made 
several  shipments  of  ore  carrying  silver  and  lead.  The  property  is 
opened  by  an  inclhie  shaft  265  feet  deep  with  4  levels.  There  is 
also  a  long  adit  tunnel  driven  on  the  vem.  The  mine  is  equipped 
with  a  concentration  mill  of  60-ton  daily  capacity.    The  Croesus 
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Gold  and  Copper  Mining  Company's  property  is  situated  3J  miles 
west  of  Hailey  and  has  recently  been  opened  mider  a  new  mana^- 
ment.  Development  work  consists  of  a  shaft  800  feet  deep  with 
levels  at  each  nimdred  feet.  A  10-stamp  mill  on  the  property  was 
operating  the  last  two  months  of  the  year  and  produced  several 
thousand  dollars  in  free  gold.  The  Democrat  mme,  operated  by 
the  Delia  Mountain  Mining  Company,  a  short  distance  northwest  of 
Hailey,  is  developed  by  8  tunnels,  the  lower  one,  known  as  No.  10. 
being  3,600  feet  long.  The  reduction  plant  is  equipped  with  hana 
jigs  and  was  operated  successfully  during  the  year.  Silver-lead  ore 
and  concentrates  were  shipped  to  the  smelter. 

The  Idaho  Consolidated  Mines  Company  has  recently  taken  over 
the  Minnie  Moore  mine,  and  has  been  completing  a  new  shaft  house 
preparatory  to  the  sinking  of  a  shaft  to  great  depth,  by  which  it  is 
expected  to  develop  the  Minnie  Moore  vein  in  the  Relief  claim,  and 
also  to  prospect  further  for  the  ore  deposits  in  the  Minnie  Moore 
mine.  Durmg  the  year  the  surface  workings  of  the  Minnie  Moore 
were  exploited  by  lessees,  who  shipped  a  considerable  quantity  of 
high-grade  ore,  and  at  the  concentration  mill  old  tailings  were  re- 
treated. The  ore  tailing  dump  at  the  Red  Cloud  mine,  which  is  a 
short  distance  west  of  the  Nay  Aug,  was  re-treated. 

The  Fourth  of  July  Mining  ana  Milling  Company,  as  well  as  the 
Olive  claim,  made  small  shipments  carrying  values  in  silver  and  lead. 

The  Wood  River  Zinc  Company  operated  the  Nay  Aiig  mine  with  a 
force  of  20  men  and  shipped  crude  ore  carrying  values  in  gold,  silver, 
and  lead  to  the  smelters.  The  property  is  developed  by  3  tunnels, 
arid  a  new  one  has  been  started  that  will  oe  2,600  feet  in  length,  lliis 
will  xmdercut  3  distinct  ore  shoots  now  known  to  exist  at  considerable 
depth,  especially  the  one  in  the  old  works,  which  is  to  be  drained  fully 
300  feet  below  the  lowest  level.  No  zinc  ore  was  shipped  from  tiie 
Nay  Aug  during  the  year,  but  the  company  shipped  one  carload  of 
zinc  concentrate  from  a  supply  which  was  haulea  to  the  mill  last  year 
from  the  War  Dance  claim.  The  latter  property  was  not  operated 
during  1906. 

Development  work  on  the  Red  Elephant  mine  of  the  Quincy  Junior 
Mining  Company  has  made  the  property  productive,  and  several  ship- 
ments of  ore  made  during  the  year. 

Bosetta  district — The  Dollarhide  Mining  Company,  owning  prop- 
erty located  at  the  head  of  Warm  Springs  Creek,  12  miles  west  of 
Ketchum,  produced  crude  ore  and  concentrates  with  gold,  silver, 
lead,  and  zmc  values,  which  were  shipped  to  smelters  in  Utah  ana 
Colorado.  A  concentration  mill  of  50  tons  daily  capacity  was  oper- 
ated, but  foxmd  inadequate,  and  was  shut  down  during  the  latter  part 
of  the  year  for  the  installation  of  more  improved  machinery.  The 
mine  is  developed  by  4,000  feet  of  tunnels.  This  company  also  owns 
the  Carrie  Leonard  property,  formerly  one  of  the  Ifi^e  producers  of 
the  county,  which  has  been  idle  for  several  years.  The  property  has 
been  put  into  shape  for  production  and  will  likely  enter  the  shipping 
list  during  1907. 

Placer  production  is  recorded  in  this  district  from  the  HoUister 
placer,  which  has  been  imder  development  for  the  past  two  years. 

Snake  River  district — A  number  or  small  operators  produced  along 
Snake  River,  the  output  being  reported  by  storekeepers  piux^hasing 
the  gold. 
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Wcarm  Springs  district. — ^The  Navy  Group,  operated  by  the  Samp- 
son Mimng  Company,  has  been  steadily  developing  its  property  by 
various  tmmels  and  crosscuts,  and  made  a  small  shipment  of  ore. 


B0I8S  COUHTT. 


The  production  of  Boise  County  in  1906  amounted  to  $229,024  in 
gold  and  4,909  oxmces  of  silver,  valued  at  $3,289,  a  total  of  $232,313 
of  gold  and  silver.  From  16,406  short  tons  of  ore  by  13  deep  mines 
th^  were  obtained  $91,332  in  gold  and  3,246  oxmces  of  silver,  valued 
at  $2^175,  a  total  of  $93,507  gold  and  silver,  or  an  average  of  $5.70 
per  ton.  From  44  placer  properties  there  were  obtained  $137,692  in 
gold  and  1,663  oxmces  of  silver,  valued  at  $1,114.  Compared  with 
1905,  the  gold  jxroduction  showed  an  increase  of  3,719.03  ounces  and 
the  tonnage  an  increase  of  14,618  short  tons.  The  average  gold  and 
silver  content  per  ton  decreased  $6.18,  a  decrease  from  $11.88  in  1905 
to  S5.70  in  1906.  The  placer  yield  increased  from  6,351  oxmces, 
valued  at  $131,287,  in  1905,  to  6,660.83  oxmces,  valued  at  $137,692, 
in  1906. 

The  contents  and  commercial  value  of  the  output  are  as  follows : 

Production  ofgoUd^  silver ^  and  associated  metdU  in  Boise  County  j  Idaho j  in  1905  and  1906, 


MeUl. 


DKIF  HINU. 

Gold flue  ounces. 

SIlTer do... 

Lead pounds. 

PLACKU. 

0<4d fine  ounces . 

Silver do... 


ToUl. 


igo6. 


Quantity.     Value 


1,000 

482 

2,064 


6,351 
1,478 


S20,858 

291 

97 


131,287 
803 


153,426 


1906. 


Increase  (+)  or  de- 
crease (— ). 


Quantity. 


4,418.20 
3,246 


Value.    I    Quantity.    '    Value. 


191,332 
2,175 


+3,409.20 
+  2,764 
-      2,064 


6,660.83 
1,663 


+170,474 

+    1,884 

97 


137,602 
1,114 


+    309.83  I  +     6,405 
+  185     +        221 


232,313   '    +78,887 


The  ore  production  in  Boise  County,  Idaho,  in  1905  amounted  to 
1,788  short  tons,  valued  at  $11.88  per  ton;  the  output  in  1906  was 
16,406  i^ort  tons,  valued  at  $5.70  per  ton,  a  gain  of  14,618  tons  and 
a  loss  of  $6.18  in  value  per  ton. 

Source  of  gold  and  silver  in  Boise  County  ^  Idaho  j  in  1905  and  1906 ,  by  kinds  of  ore,  in 

fine  ounces. 


Metal. 


Gold. 


SUTer. 


Year. 

Placers.    '   siliceous 

1             UTU. 

Lead  ore. 

/  1905 
\  1906 
/  1905 
I  1906 

6.351.00 
6,660.83 
1,478.00 
1,663.00 

721.00 
4,418.20 

182.00 
3,246.00 

288.00 

300.00 

1 

Total. 


7,360.00 

11.079.03 

1.060.00 

4,909.00 


The  output  of  the  county  is  derived  from  13  deep  mines,  2  of  which 
carried  the  principal  values  in  gold;  and  from  44  placers,  1  of  which 
reported  results  from  the  operation  of  a  dredge. 

Boise  Basin  region. — The  Belshazzar  Gold  Mininc:  Company,  own- 
ing property  at  Quartzburg,  developed  considerable  ore  diuing  the 
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year.  Enough  ore  has  been  taken  out  for  experimental  woi^;  it 
was  treated  in  the  IQ-stamp  mill  recentljr  moved  from  the  Iowa 
mine.  Forty  per  cent  of  the  values  are  said  to  be  free  milling.  A 
new  mill  of  100  tons  capacity  is  planned,  with  a  cyanide  plant  at- 
tached to  treat  the  tailings. 

The  Cracker  Jack  claims  were  developed  by  several  tunnels,  the 
longest  of  which  was  200  feet;  they  produced  a  small  yield  of  gold 
bullion.  The  Golden  Rod  Mining  Company  is  developing  its  prop- 
erty by  a  vertical  shaft  260  feet  deep.  It  is  equipped  with  a  mill  of 
80  tons  daily  capacity.  Several  hundred  tons  otore  were  treated 
during  the  year. 

The  Amigo  Mining  Company,  operating  the  Simday  mine,  carried 
on  development  work  by  an  incline  shaft  125  feet  deep  and  a  tunnel 
410  feet  long.  The  property  adjoins  the  Grold  ffiU.  Further  devel- 
opment will  involve  the  draining  of  that  property. 

The  Jupiter  claim  owned  by  the  Great  Divide  Gold  Mining  Com- 
pany is  developed  by  a  tunnel  700  feet  long  and  is  equipped  with  an 
experimental  stamp  mill. 

The  Merry  Blue  and  Union  claims  were  developed  by  a  vertical 
shaft  150  feet  deep  and  a  tunnel  480  feet  long.  The  gold  ore  is 
treated  in  an  arrastra. 

Near  Pioneerville  the  Golden  Age  Mining  Company  (Limited) 
operated  a  1-stamp  experimental  mm,  and  during  the  latter  part  of 
the  vear  installed  5  more  stamps  to  use  water  power. 

The  Golden  Chariot  and  the  Mammoth  claims  are  developed  by 
2  shafts  400  feet  and  160  feet  respectively,  with  a  total  of  6,000  feet  of 
drifting.  A  5-stamp  mill  is  located  on  the  Mammoth  property,  and 
a  2-stamp  mill  on  Rock  Creek,  2  miles  west  of  Summit  Flat. 

The  Grimes  Placer  Mining  Company  owns  4  placer  claims  near 
Pioneerville;  fully  two-thirds  of  the  acreage  is  stated  to  be  virgin 
placer.  During  the  season  the  property  was  tested  and  a  successtul 
run  was  made.  The  largest  nugget  found  was  valued  at  $72.70.  A 
ditch  11  miles  in  length  that  win  cost  in  the  neighborhood  of  $25,000 
is  needed,  but  at  present  a  ditch  3  miles  long  has  been  completed 
which  furnished  enough  water  to  employ  from  6  to  8  men.  The 
Basin  Branch  placers  operated  by  the  Woodbum  interests  made  the 
usual  successfiil  run  on  the  property. 

The  Moline  Mining  Company  operated  its  Risdon  bucket  elevator 
dredge  almost  the  entire  season  with  very  good  success. 

The  Boise  Hydraulic  Power  Company  has  under  operation  the 
Reed  placers  near  Placerville.  The  property  embraces  some  of  the 
richest  old  channel  gravel  in  the  Basin  country,  and  also  some  recent 
stream  gravel.  The  main  bank  on  the  Reed  placer  is  from  50  to 
100  feet  deep.  Development  work  on  the  property  during  the  year 
consisted  of  digging  15  miles  of  new  ditch  and  cleaning  out  as  many 
miles  more  of  old  ditch  for  the  purpose  of  diverting  the  water  of 
Grimes  Creek  to  the  Placerville  drainage. 

Reporting  to  the  Geological  Survey  were  the  following  producing 
placers:  Little  Nuggett,  Gold  Hill  rlacer,  Owry,  Ashcroft,  White 
Horse,  Leary  Diggings,  Boyles  Gulch,  Steamboat,  Cayotte,  OaJks^ 
Kentucky,  Iviley,  Farren,  Boston  Girl,  Headin,  Ophir,  Confederate. 
Gulch,  Thorn  Creek,  Paymaster,  ajnd  Nally.  The  total  yield  of  gola 
from  the  operations  of  the  Chinese  miners  is  estimated  to  be  1,194.85 
oimces. 
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plisher  .«?      .  - 

tered,  on  which  drifts  were  nin  for  SOO  foot .     Tho  oro  is  said  t  o  avora^i^ 

about  $15  per  ton  in  gold  and  silver.     Tho  Klspjiss  mill  is  of  r»()-to» 

capacity.^    The   treatment   employed   has   boon  oonoontnition    and 

cyanidation.     It  is  decided  to  add  stamps  and  lube  mill  wit ii  a  Ivoliv 

mter  press,  which  will  be  the  first  use  of  tho  tube  mill  and  pn»ss  i\\ 

Idaho. 

The  Lincoln  Mining  Company  (Limitod)  is  dovolopod  to  a  <loptli  of 
300  feet,  and  at  this  point  nas  a  continuous  ore  shoot  1 ,()()()  fo^t  loim 
that  is  stated  to  average  4  to  5  feet  in  width  ami  $1 1  i>or  ton.  Tiio  miiC 
which  is  of  100  tons  daily  capacity,  is  run  by  oioctrioal  powcT  which  is 
generated  at  Horseshoe  Bend,  8  miles  distant  on  tiio  I^ayotto  I{ivor. 

The  Whitman  Mining  Company,  operating  tho  Leviathan  mino, 
employed  a  force  of  8  men  on  dovelopniont  work.  ( -onsidorablo  low- 
grade  ore  has  been  blocked  out  and  some  ore  of  a  shipping  gradr  was 
sent  to  the  smelters  during  tho  year.  Tho  total  (hjvolopmont,  work 
on  the  property  \\ill  aggregate  2,500  foot.  It  is  oqiiippcd  with  a 
5-^tamp  mill,  using  amajgamaticm  and  concent  ration. 

The  Kentucky  mine,  operated  l)y  tho  Tnitod  Minos  Company  (I  aw 
ited),  has  about  3,000  feet  of  tunnol  work.  Tho  vrin  has  hoon  c^ppiiod 
to  a  depth  of  900  feet  below  tho  surfaoo.  Tho  orofMTt  y  is  oijiiippi'd 
with  a  mill  capable  of  treating  50  tons  of  ore.  por  day,  and  inadf  diirin?^ 
the  year  an  important  shipment  of  oonoentratos.  Tho  our  \^  rjipnjih- 
of  being  treated  by  cyanide,  and  s^voral  tosts  havo  l>pon  mad**  witli 
this  method  in  view. ' 


CAITYOM  COUVTY. 


It  is  estimated  a  total  of  51.70  ouno*'-!  of  j/old  wn^  jirodur*'*!  \,y 
transitory  placer  operators  on  Snako  Kiv#T  in  thin  rount  y. 


CASSIA  C0UVT7 


The  Cumora  ^linimr  and  Milling'  (oiti^puriv  -unk  n  y.ut/j-  tnr.-..  tr.r. 
level  of  its  main  tunnel  to  a  d^-^^h  of  l^Kj  f^-^t.  ',\,('fnrt'/  nj,  •fi<-  v«  i/.  ;>t 
the  bottom  7  feet  wide.     -S^rv^ral  -on-,  of  rh^-  Ur-.t  on-    '.^t*-   u.\,\,*'\ 
yielding  values  in  gold,  f-ilvr-r.  rou\^-T.  hu'i  )'■»':      I*  .    n'W,j^*<  •:.;;* 
20,000  tons  of  low-gra^i^  f.rA^.  orV  i-  ix'.i%\\H.'/.(-  for  ::.nii:.y 

Placer  properties  alonsr.'Tiwk'r  Riv^r  ^A:,fr/i  r,y  v.'  i-  i-.i*  ^  r"v    .'.<' :, 
Company,  were  productive-  ^f  -/r.r.f-,  'jo/\      T:j:  ^:.\r'-  '/rs-:  .''  !r» 
Tnining operations  amount*:'':  *o  %y,.*:'^  -r.^'/.^.y  >»  r. ./.'.•  .:.' :-  <  ^  '/  ' : 
that  of  19a5. 


*m    m  %i  ClJb       ^t    r9  » 


» 


Alder  Crf^kdiJdrirt. — Tr.f'  '•Vr..*^-  K:.',%  -  .:.-'■ .    \y:>.'f.  -, 
known  as  the  Irlacb^.r.  I^*^^      ]r,r.:./  •  .-'-     ■  >,:  *'.'  -f-  './  '-. 
ceeded  in  devekipifi^  v>rr.^  *'X^^:.-.'  ■ 
though  a  disastroa*  f.r«;  'if^*:;-^',  >-:.  ,      .>. 
ton  smelter,  a  crwiitahUr  v-"  -,  .•  i  i-  r  >^.-  ^,.•  *  -  -     ■  -.* 
developed  by  a  venir*!  ".r.xi^  "S.  ?-•=■*    .  - '.    >. '  .  >.     •      f 
has  been  nm  for  -S.^///  i^r    .:.    ^ -.<•.'.  -*-   -.•*,   •/>-,.' 
disclosed. 


« 
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lUv]i  II(frHe  difstrict. — ^The  Salmon  River  Mining  Company  operated 
itH  I'tt^nfic  property  through  lessees  who  took  out  a  shipment  of  lead 
or«  with  values  in  copper,  silver,  and  gold.  The  property  is  devel- 
oped by  W!veral  tunnels.  The  South  Butte  claim  was  operated  and 
nroduced  lead  ore  containing  silver.  The  property  has  a  timnel  720 
leet  long. 

Aetna  Mining  and  Investment  Company,  operating  the  Guy  C. 
Barton  prop<»rty,  made  a  shipment  of  copper  ore  carrying  silver  with 
Home  gold. 

Loon  dreck  difitrict,  —The  Cash  Box  Companv  sent  a  trial  shipment 
to  th<^  HUU^lU^rs  from  its  surface  workings.  iThe  owners  continued 
<l(«v<'loprnent  work  during  the  entire  season  with  a  small  force  of  men. 

Th(^  phicer  prof)erties  owned  l)y  the  Loon  Creek  Hydraulic  Company 
W(»r(^  proHfM^cted  (hiring  the  year  and  a  small  amount  of  bullion  \vas 
(ak(Mi  out.  E(|uipment  necessary  for  the  proper  working  of  the 
phu'erH  is  being  put  in  for  the  next  season's  work. 

Yaukiv  Fork  distnct. — Holdings  of  the  Golden  Sunbeam  Mines 
('(Munany  include  the  Custer,  Lucky  Boy,  Badger,  Charles  Dickens, 
and  Montana  mines,  which  have  a  combined  bullion  record  of  several 
million  dollars.  During  the  year  the  company  completed  the  installa- 
tion  of  a  rolh^r  mill  of  4()-ton  daily  capaclt3^  Several  thousand  tons 
of  gold-silver  ore  were  taken  out  and  milled. 

Staidnj  Ihts'ni  <//.s7Wcf.  — The'Challis  and  Stufkey  placers  reported 
a  simdl  produ(*tion  of  gold  bullion  taken  out  during  development 
work  on  stream  und  bench  gravel  deposits. 

•lock's  (tuleh  I^lacvr  mine  continued  production  by  sluicing  opera- 
tions. From  Wormaek's  dred":e,  operating  on  the  Stanley  Creek 
plHcers,  some  bullion  was  also  snipped. 


SLMORS  COUNTY. 


I 


The  output  of  the  ci^unty  for  100t>  was  from  G  deep  mines  and  from 
,>laoe!N  \\\  l\  districts.  The  placer  output  is  partly  estimated,  and 
came  pn!\eipany  fnun  small  pnnlucers,  among  them  a  number  of 
i'hineso  o|MM'ating  ot\  IWar  CriM^k  and  Middle  Boise  and  Snake  rivers, 
The  deep  nut\es  pn>duivd  ir>,or>9  tons  oi  gold  and  silver  ore,  valued  at 
:^ltl/.?l2»  an  avoragi^  of  $7.:^7  p^^r  ton.  The  plaet^r  ^^ield  amounted 
to  jtjx^ld  l»l*.^t^.I^S  ounivs  and  silver  227  tnuuvs,  valued  together  at 
I^VM^SS:^  an\l  nu^king  the  total  value  oi  the  county  production 
*t:U^O»»KN.  Theso  ligmvs  oon^>anHi  with  thi^s*^  of  11H>5  show  that  the 
ot^^  t\^nnaf^^  inon^asiHl  :^.Si^*>  short  tons  in  quantity  and  decre^used 
*l,s<U  in  vahie.  In^ld  dtvn^a^^Hl  IJl.Oo  oumvs  and' $2,503  in  value, 
and  silvor  uuMvasinl  J.S^C  lino  oumvs  and  $J.loi>  in  value,  a  total 
deetvaw>  f\>r  the  nu^tal  output  of  $:xrc  in  value. 

I^hul  U,jm,M'  i^*>vfWw.  Mtioh  do\elopraont  work  has  been  carried 
\M^  in  this  \hNtnot  \huinj::  the  y^^ar.  An^.onsr  the  properties  developing 
a^v  the  KuN>  Mamnu^ttx  mine,  the  K<\i  Uinl.  the  Imperial,  and  the 
IN^tt\th\der  «:^>>\»pv  of  elaints.  IVvau  tion  was  made  by  the  Fourth  of 
J\d>  x^lainw  and  the  Ulue  iNip  M.ninc  lVir.|vim\  o|^^rating  the  Red 
Un>l  )ii»np  The  State  wa^NU  iwao.  xxhioh  has  been  in  piXHress  of 
^SM\M^iu^t^M\  (\NV  t\\\^  WNirs.  is  ev^vv^t^xi  to  W  completed  ouring  the 
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AUanta  or  Middle  Boise  district. — The  Atlanta  Mines  Company, 
operating  the  Buffalo  Monarch  and  the  Last  Chance  claims,  has 
developed  them  extensively  during  the  last  four  years  through  a 
vertical  shaft  600  feet  deep  and  by  a  tunnel  1,000  feet  long.  The 
companj  has  nearly  completed  the  building  of  a  mill  which  wdll  have 
a  capacity  of  150  tons  of  ore  a  day  and  will  be  adapted  to  treating  ore 
by  amalgamation,  concentration,  and  cyaniding.  The  plant  is 
expjected  to  be  in  operation  during  the  fall  months  of  1907.  An 
aerial  tramway,  1|  miles  in  length,  was  installed  during  the  year, 
connecting  the  mine  with  the  mill.  Its  carrying  capacity  is  21  tons 
of  ore  per  hour. 

The  riew  Century  Mines  Company,  operating  the  Rico  Manmioth 
mine,  employed  30  men  in  development  work,  besides  niakuig  a  small 
shipment  of  ^old  bullion.  The  property  is  opened  b}^  a  tunnel  185 
feet  long  and  is  equipped  with  an  Elspass  mill  of  25  tons  capacity  per 
day. 

The  property  of  the  Minerva  Mining  Company  is  developed  by  2 
tunnels,  the  longest  of  which  is  850  feet,  which,  with  drifts  and 
upraises,  carries  a  total  of  2,600  feet  of  development  work,  of  which 
650  feet  were  driven  during  1906.  The  mill,  which  is  equipped  with 
10  stamps,  Wilfley  concentrators,  and  cyanide  plant,  was  not  operated 
to  its  full  capacity,  it  being  necessary  to  complete  the  constniction  of 
the  cyanide  plant,  which  is  of  the  Garvin  t\^>e  and  has  a  capacity  of 
40  tons  of  ore  per  day.  It  is  possible  to  operate  the  entire  plant  by 
water  power. 

Pine  Grove  district. — The  C.  H.  Gold  Mines  Comi)any  operated  the 
Franklin  mine,  which  is  developed  by  tunnels  nm  at  3  different 
levels.  The  10-stamp  mill  on  the  property  reduced  the  ore,  which 
yielded  mainly  gold,  mth  very  little  silver. 

FBEHONT  COUNTY. 

SkvU  Canyon  district. — The  Paymaster  })roi)erty  of  the  Weimar 
Copper  Company  was  operated  during  the  year  by  open  pits,  and  a 
number  of  carloads  of  copper  ore  was  shipped  to  the  Salt  Jjake 
smelters.  This  mineral  deposit  is  located  in  tiie  western  part  of  the 
county  and  consists  of  narrow  vertical  Assurers  connecting  with  a  flat- 
bedded  deposit  of  high-grade  carbonate  and  oxide  ores  and  blue 
limestone  near  its  contact  with  sandstone. 

The  coal  deposit  on  Horseshoe  Creek  in  the  eastern  part  of  tlie 
coimty  is  part  of  the  Sublette  field  of  Wyoming.  The  deposit  con- 
tinues to  attract  considerable  attention,  and  it  is  reported  that  at 
least  10  workable  seams  of  high-grade  bituminous  coal  have  b(»eu 
opened  up.  One  of  the  coal  claims  operated  at  present  furnishes 
aoout  20  tons  of  coal  per  day  for  the  local  trade. 

IDAHO  COUNTY. 

The  production  of  the  county  for  1906  came  from  10  districts,  in 
\vhich  47  properties  produced.  Twelve  of  these  were  deep  mines, 
located  in  6  diiferent  districts,  and  35  were  placers  in  14  different  dis- 
tricts. The  total  tonnage  of  ore  treated  in  the  county  amounted  to 
18,130  short  tons  of  silver  ©re,  valued  at  $106,927,  or  an  average  value 
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per  ton  of  $5.90  gold  and  silver.  The  placer  output  was  valued  at 
$70,085.  The  total  output  of  the  coxmty,  with  increases  and  de- 
creases, is  given  as  follows : 

ProduHion  of  gold  and  silver  in  Idaho  County  y  Idaho,  in  1905  and  1906. 


Metal. 

1905.      , 

1906. 

Increase  (+)  or  de- 
crnaso  (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

DEEP  MINES. 

Gold 

Silver 

fine  ounces. . 

do.... 

PLACERS. 

8,254 
4,905 

$170,625 
2,963 

4,902.54 
8,332 

S101,344 
5,582 

-3,351.46 
+      3,427 

-160,280 
+     2,619 

Gold 

Silver 

fine  ounces. . 

do 

2,289 
254 

47,318 
153 

3,371.01 
507 

69,685 
400 

+1,082.01 
+         343 

+  22,367 
+        247 

Total 

221,050 

177,012 

-  44,047 

... 

The  production  of  ore  in  Idaho  County,  Idaho,  in  1905,  amounted 
to  28,181  short  tons,  valued  at  $6.16  per  ton;  in  1906  it  was  18,130 
short  tons,  valued  at  $5.90  per  ton,  a  decrease  of  10,051  tons  in 
quantity  and  of  26  cents  in  value  per  ton. 

Dixie  diMrict — The  Tiwaka  claim  produced  ore  yielding  iron 
concentrates  and  some  bullion. 

I'JIlc  City  diMrict, — The  Buffalo  Hill  placer  mines  have  been  de- 
veloped for  five  years,  and  it  is  expected  that  wath  sufficient  water 
for  1907  this  property  should  become  an  important  producer.  In 
1906  some  gold  was  taken  out  during  development  work. 

The  Moose  Creek  Gold  Mining  Company,  which  at  great  expense 
put  ill  extensive  equipment  during  1905,  was  expected  to  pro- 
duce a  large  amount  of  gold  during  1906,  but  on  account  of  a  shortage 
of  water  tne  production  fell  short  of  what  was  expected,  and  no  final 
clean-up  was  made  of  the  last  month^s  run.  Other  properties  in 
the  district  that  produced  are  the  Gold  Hill,  the  Gefle,  the  Elk 
Trail  Mining  Company,  and  the  Dead  Rock  placer. 

Florence  district — The  Bear  Track  claim,  opened  by  various  shafts  • 
and  a  short  tuimel,  is  equipped  with  a  2-stamp  triple  discharge  mill, 
which  produced  some  gold  bullion:  concentrating  machinery  is  now 
needed.  The  Skookum  claim  near  the  Bear  Track  and  operated 
under  the  same  management  is  equipped  with  a  5-stamp  si^le 
discharge  mill  and  has  about  1,025  feet  of  development  woric.  THie 
production  of  the  year  was  the  result  of  experimental  work.  There 
was  a  small  output  from  placer  operation  in  the  district. 

ifaggie  CreeJc  district. — The  ilaggie  Creek  placers  and  the  Spider 
claims  were  producers  of  some  placer  gold. 

Xfwsotne  aistrict. — The  Xewsome  and  Leggett  Creek  placers  oper- 
ated by  the  Xewsome  and  Leggett  Creek  HydrauUc  Mining  Company, 
also  the  Tippie  and  a  number  of  other  properties,  produced  placer 
gold. 

Robbitis  (^Bufah  Hump)  district. — The  property  of  the  Cracker 
Jack  Mining  and  Milling  (/ompanv  was  operated  to  some  extent  dur- 
ing the  year  in  exi>erimental  worlc  ami  is  equipped  with  a  10-stamp 
null,  'fhe  Jumbo  Mining  ami  Milling  Company's  property  contin- 
ues to  be  the  principal  producer  of  the  district  auad,  according  to  the 
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published  reports  to  stockholders,  2,973  tons  of  ore  were  treated, 
netting  $3.23  per  ton  in  free  gold,  b^*^  amalgamation,  the  concentrates 
being  treated  by  chlorination.  The  tailings  carried  considerable  val- 
ues and  are  being  cribbed  for  future  treatment.  The  j)roperty  is 
developed  by  4  tunnels.  The  main  working  timnel  is  1 ,250  feet  long, 
with  an  upraise  connecting  the  2  upper  tunnels  210  feet  in  height. 
The  mill  is  equipped  with  24  stamps,  3  concentrating  tables,  ancl  a 
chlorination  plant  of  1  ton  capacity. 

Simpson  or  Salmon  River  district, — ^The  Horseshoe  Bend  Mining 
Company,  operating  the  Robie  and  Smith  placers,  worked  only  until 
Julv,  when  nigh  water  damaged  the  ditch. 

The  placer  properties  operating  and  producing  were  as  follows: 
MountAm  Oueen,  Shorts  Bar,  Rattler,- Spring  Bar,  Golden  Rule,  and 
Grolden  Rod.     Drift  mining  is  carried  on  in  most  of  these  properties. 

Thunder  Mountain  district, — ^The  Denwav  mine  of  the  Tnundor 
Mountain  Alining  and  Milling  Company  is  the  principal  producer  in 
this  district  and  county.  It  is  developed  b}'^  tunnel  1,700  feet  long, 
through  which  were  taken  out  11,784  tons  of  ore,  and  it  is  e(|uipped 
with  a  10-stamp  amalgamation  mill.  This  ore  contained  an  average 
of  $5.25  per  ton,  and  the  net  saving  of  gold  was  85  per  cent.  The 
total  cost  of  mining  and  milling  was  S3. 51. 

Warren  district. — The  Golden  Rule  Placer  Mining  Company,  o])er- 
ating  near  Resort  on  bench-gravel  deposits,  had  a  very  successful  run. 
Other  placer  properties  producing  are  Fish  Creek  placer,  Shissler  Creek 
placer,  Gobt-  placer,  and  consiJerable  ground  operated  l)y  lessees. 
The  Silver  King  mine  was  operated  during  seven  wec^ks  and  pro- 
duced quite  a  large  quantity  of  silver  and  gold  bearing  ore. 

KOOTENAI  COUKTY. 

This  county  has  a  very  small  production  of  mineral  to  its  credit 
for  1906,  but  the  prospects  for  the  future  are  good,  and  ])ossibly  the 
Pan  Handle  smelter  will  be  put  into  operation  during  1007.  The 
Tvson  Consolidated  Mining  and  Milling  Company  owns  a  tract  of 
placer  ground  on  St.  Marys  River  which  has  been  developed  for  sev- 
eral years  past  and  is  expected  to  be  ready  for  production  at  an  early 
date. 

Priest  Lake  district, — ^The  Idaho  Continental  Mine,  th(^  Priest  Lake 
Mining  Company,  the  Mountain  Chief  Mine,  the  Gem  CopjuT  Mining 
Company,  and  the  Pan  Handle  Copper  Mining  and  Smelting  Com- 
pany continue  development  work  on  their  properties. 

LATAH  COUNTY. 

The  output  of  this  county  consisted  of  .30.05  ounces  of  gold  from 
placers,  valued  at  $758,  and  4  ounces  of  associated  silver  valni'd  at 
$3,  a  total  value  of  8761.  Four  ])lacers  c^intributed  to  the  total, 
which  was  produced  principally  in  the  Moscow  district.  Ciold  Crei*k 
and  Hoodoo  districts  also  recorded  production.  The  totnl  vjiliiP(»f 
the  output  was  $3,903  less  in  1906  than  in  1905. 

LKMHI  COUKTY. 

The  production  of  Lemhi  County  shows  little  change  in  1900. 
Among  the  important  mines  are  tKe  Kittie  Burton,  in  tlie  Indian 
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Creek  district,  and  the  Gilmore  mines,  in  the  Texas  district.  A  sur- 
vey for  a  railroad  was  made  during  the  summer  between  the  southern 
part  of  the  county  and  the  Oregon  Short  Line  at  Dubois.  At  the 
present  time  ore  from  the  Texas  district  is  being  shipped  by  traction 
train  80  miles  to  Dubois  at  an  expense  of  $10  per  ton.  Eleven  mines 
reported  an  output  of  17,466  short  tons,  against  9  mines  and  17,271 
short  tons  in  1005.  Six  of  the  companies  reporting  produced  gold,  3 
gold  and  silver;  1  copper,  and  1  lead,  in  addition  to  the  precious 
metals.     Nine  placers,  against  10  in  1905,  reported  production.     The 

f)lacers  and  siliceous  ore  produced  the  greatest  amount  of  gold,  and 
ead  ore  the  silver. 
The  output  of  the  county  for  1905  and  1906  is  as  follows: 

Production  of  gold,  silver,  aiid  associated  metals  in  Lemhi  County,  Idaho,  in  1906. 


Metal. 


DEEP  MINES. 

Gold ftno  ounces 

Silver do. . 

Copper pounds 

Lead do. . 

PLArERS. 

Gold fine  ounces 

Silver do. . 

Total 


J90G. 


Value.      Quantity.  I    Value 


3, 777. 52 

30, 324 

40.000 

1.144.000 


1,346.98 
129 


178,088 

24,337 

7,720 

65,208 


27,844 
87 


203,284 


Increase  (  +  ^  or  do 
crease  (— ). 


Quantity 


+  468.52 
-  2,612 
+  40,000 
-652,000 


-  93.02 

-  •  292 


Value 


+$9,685 
-f  KIO 
+  7.720 
-19,204 


-  1,924 

-  168 


-  3,071 


The  production  of  ore  in  Lemhi  Count}'  in  1905  was  17,271  short 
tons,  valued  at  $10.21  per  ton;  in  1906  it  was  17,466  short  tons,  valued 
at  $10.04  per  ton,  an  mcrease  of  195  short  tons  and  a  decrease  of  17 
cents  per  ton. 

Source  of  gold  and  silver  in  Lemhi  County,  Idalio,  in  J 905  and  1906,  by  hinds  of  ore,  in 

fine  ounces. 


Metal. 


Year. 


Gold.. 
Silver. 


I 


/  1905 
\  1906 
/  1905 
1  1906 


Place' rs. 


1.440.00 

1,346.98 

421.00 

129.00 


Siliceous 
ore. 


3.239.00 

3,671.94 

33<i.00 

1,604.00 


Load  ore 


70.00 

4.  CO 

38,  COO.  CO 

33,000.00 


Copper 
ore. 


101.53 


1,120.00 


Total. 


4, 749. 00 

5, 124. 50 

39, 357. 00 

36,453.00 


Gihhonsville  district. — The  North  Fork  Reduction  Company  has 
developed  its  Gibbonsville  mine  by  a  tunnel  which  is  3,000  feet  long. 
It  has  a  20-stamp  amalgamation  and  concentration  mill  on  the 
property.  These  holdings  were  recently  sold  to  the  American 
Development,  Mining  and  Reduction  Company.  The  production 
for  the  year  was  gold  bullion  and  concentrates,  the  latter  being 
treated  by  cyanide.  Several  placer  properties  in  this  district  have 
shown  a  production  of  placer  gold  during  the  last  few  years  which 
continues  to  be  important. 

Indian  Creek  district. — The  Kittie  Burton  Mining  Company  con- 
tinues to  be  the  principal  producer  of  the  district.     This  company 
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treated  ^a  large  tonnage  of  ore,  containing  principally  gold,  in  a  15- 
stamp  amalgamation  mill  equipped  with  concentrators.  Production 
was  also  recorded  from  the  Lee  ^oup  of  claims. 

Mineral  Hill  district, — The  Clipper  Bullion  mine,  equipped  with  5 
stamps  of  850  pounds  each,  has  a  capacity  of  15  tons  of  ore  per  day, 
and  treated  several  hundred  tons  of  ore  during  1906.  The  Big  Lead 
Gold  Mining  and  Milling  Company  recently  purchased  the  Pine 
Creek  group  of  claims,  which  nave  an  aggregate  of  1,500  feet  of 
development  w^ork  and  are  eouipped  with  a  10-stamp  mill,  which  was 
operated  during  the  year.  The  Weimer  mine,  developed  by  1,100 
feet  of  tunnel  work,  made  a  small  production  of  gold  bullion.  The 
Boulder  Creek  Hydraulic  Mining  Company  (Lmiited)  worked  a 
short  time  during  the  year  and  produced  some  gold  by  hydraulic 
mining. 

Parker  Mountain  district — The  Parker  Mining  Company  shipped 
ore  containing  gold  and  silver  to  the  smelters  near  Salt  Lake  City. 

Texas  district. — The  Pittsburg-Idaho  Mining  Company,  successors 
to  the  Gilmore  Mining  Company,  is  operating  Uic  Silver  Dollar  group, 
and  has  sunk  a  shaft  300  feet  deep  from  tunnel  level  at  a  point  00  feet 
from  the  surface.  Several  drifts  from  the  shaft  increase  the  total 
development  work  to  3,000  feet.  The  ores  produced  and  shipped 
direct  to  the  smelters  averaged  in  the  neighborhood  of  35  per  cent  of 
lead,  17  oimces  of  silver,  and  carried  from  10  to  20  per  cent  of  iron. 
A  small  jig  plant  capable  of  handling  about  60  tons  of  ore  per  day  is  in 
constant  operation  wringing  the  grade  of  ore  up  to  a  higher  percentage, 
which  will  permit  its  long  wagon  haul  to  the  railroad,  80  miles  distant. 

Yellow  Jacket  district. — Some  placer  gold  was  produced  from  the 
Yellow  Jacket  claims.  Development  work  is  being  continued  on 
placers. 

LIHCOLN  COimTY. 

This  county  produced  137.27  fine  ounces  of  gold  and  53  ounces  of 
silver,  having  a  total  value  of  S2,874.  The  output  came  from  placers 
located  along  Snake  River.  The  total  yield  decreased  in  valu(^  $355 
from  the  1905  output. 

9£Z  PEBCE  COUNTY. 

The  county  output  of  gold  and  silver  for  190G  is  valued  at  S49,509, 
which  is  an  increase  of  824,440  over  that  of  1905.  The  production 
was  made  by  34  placers  and  4  deep  mines.  The  total  placer  yield  for 
1906  is  valued  at  $38,760,  which  was  an  increase  of  $18,985  over  tlie 
yield  of  1905. 

Burnt  Creek  district. — The  placers  operated  in  the  district  were 
Cranberry'  Creek,  Daylight,  Venus,  and  others. 

Pierce  district. — At  the  Ued  Cloud  mine  oi  the  Ciranite  Mines  Com- 
pany litigation  interfered  with  development  work,  and  only  a  small 
production  was  obtained. 

The  Santiago  mine  was  developed  and  made  a  small  shipment  of 
bullion,  as  did  the  Wild  Kos^*  anrl  the  Dewey  clainLs,  operated  by  the 
Gateway  Alining  and  Milling  Company.  Among  the  lAtu-jT^  riperat- 
ing  was  the  Musselshell,  doinj:  chiefly  d^'velopment  work.  The  most 
important  work  accomplished  in  the  c«mp  was  by  the  Jrluho  Company 
(Limited)  with  a  dredge  on  the  Park  City  group  of  placers,  consisting 
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of  101  acres  of  ground  at  Pierce  City.     The  dredge  is  of  1,000  yards 
daily  capacity. 

The  American  Placer  Mining  Company,  on  Orofino  Creek,  about  8 
miles  below  Pierce,  operated  its  ground  at  a  profit  during  the  season. 
On  account  of  the  flatness  of  the  ground,  the  placers  heretofore  were 
not  successfully  operated  until  the  introduction  of  the  Ruble  elevator. 
Other  placers  operating  were  as  follows:  Bummer  Hill,  Gold  Branch 
Mining  and  Development  Company,  Last  Chance,  El  Diablo,  Rome, 
Rich  Hill  Water  and  Mining  Company,  Gray  Mining  Company 
(Limited),  Orogrande,  Missouri  Rose,  Hay  Creek,  and  a  number  of 
others  operated  under  the  name  of  individuals. 

ONEIDA  COUHTY. 

The  total  output  of  gold  and  silver,  valued  at  $4,007,  was  pro- 
duced entirely  from  placer  operators  along  Snake  River  during  1906. 
The  production  decreased  $4,126  from  the  figures  for  1905. 

OWTHEE  COUNTY. 

Five  deep  mines  and  4  placers  in  1906,  against  4  deep  mines  and  3 
placers  in  1905,  yielded  an  output  valued  at  $690,411,  of  which  the 
placer  yield  was  $2,156.  The  deep  mines  producecl  27,034  short  tons 
of  ore,  valued  at  $688,255,  an  average  value  of  $25.45  per  ton,  which 
is  entirely  for  the  gold  and  silver  contents.  The  total  quantity  of 
gold  produced  by  deep  mines  was  9,388.86  ounces,  valued  at  $194,085, 
and  of  silver,  737,568  ounces,  valued  at  $494,170.  The  comparison 
of  these  figures  with  those  of  1905  shows  that  the  ore  decreased 
15,997  short  tons  and  its  total  value  decreased  $128,652.  The  prin- 
cipal cause  of  the  decrease  was  the  closing  down  oiF  the  De  Lamar 
mill  at  De  Lamar  for  the  purpose  of  putting  in  new  equipment. 

Carson  district. — The  new  mill  put  in  by  the  De  Lamar  Company 
during  1906  for  making  a  closer  saving  of  the  values  was  incomplete 
in  a  great  many  details  and  caused  a  great  many  aggravating  delays. 
Many  of  the  obstacles,  however,  have  been  overcome,  and  it  is 
expected  that  the  usual  production  from  the  property  will  be  as  good 
as,  if  not  better  than,  in  former  years.  The  company  has  been  a  divi- 
dend payer  for  many  years. 

The  Trade  Dollar  Consolidated  Mining  Company  continued  to 
yield  and  has  the  most  extensively  developed  mines  in  the  State. 
Its  total  development  aggregates  80,000  feet,  of  which  5,585  feet  were 
run  during  the  year.  The  ore  was  treated  in  a  20-st«,mp  wet  crushing 
mill  using  direct  concentration  on  Wilfley  tables  and  Frue  vanners, 
which  recover  about  75  per  cent  of  its  values.  A  total  saving  of  94 
per  cent  of  the  gold  and  silver  value  of  the  ore  is  claimed.  The  con- 
centrates, which  are  shipped  to  the  smelters,  run  in  the  neighborhood 
of  $2,000  per  ton.  According  to  the  annual  report  to  the  directors 
of  the  company,  the  mining,  milling,  and  general  cost  per  ton  of  ore 
]  roduced  clurin^  1906  was  $20.93. 

The  Sunnyside  mine  is  situated  a  few  miles  north  of  De  Lamar. 
Most  of  the  ore  so  far  produced  has  been  mined  from  open  cuts  and 
shallow  shafts.  A  5-stamp  amalgamation  mill  has  been  erected  on 
the  property. 

The  Securitv  Mining  Company,  owning  the  Commoner,  the  South- 
em,  and  the  Nettie  claims  on  War  Eagle  Mountain,  produced  one  bar 
of  bullion  from  ore  taken  out  in  prospecting  the  property. 
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The  Pioneer  Mines  Company,  operating  the  Cumberland  Mine  and 
a  10-stamp  mill  during  the  year,  made  a  considerable  {)roduction  of 
gold.  This  property  carries  a  small  vein  of  good  milling  ore.  The 
electric  power  for  hoist  and  mill  is  supplied  by  the  Trade  Dollar  Com- 
pany from  the  Swan  Falls  plant. 

A  number  of  placer  properties  were  worked  in  the  French  district 
and  on  Snake  River. 


SHOSHONE  COUHTY. 


This  countv  embraces  the  Coeur  d'Alene  district,  which  is  the  larg- 
est lead  proclucer  in  the  United  States.  The  output  of  copper  and 
zinc  in  tne  county  was  increased.  In  addition,  several  carloads  of 
rich  antimony  ore  were  shipped.  Though  the  production  of  lead 
reported  by  producers  is  less  for  1906  by  1,833,466  pounds  than  for 
1905,  the  quantity  of  all  other  metals  and  the  total  values,  including 
that  for  lead,  increased  very  materially.  The  princii)al  mines  have 
large  bodies  of  ore  in  sight,  and  new  producers  are  being  constantly 
added  to  the  list.  During  1906  the  quantity  of  ore  sold  or  treated 
was  1,622,975  short  tons,  an  increase  of  96,048  tons  over  li)05.  Of 
the  total  tonnage,  850  tons  treated  at  gold  and  silver  mills  yielded 
$10,632  in  gold  and  1,650  ounces  of  silver;  1,487,224  tons  treated  at 
concentration  mills  producing  218,827  tons  of  concentrates,  which 
yielded  $52,260  in  gold  and  6,079,970  ounces  of  silver:  and  from  the* 
shipment  of  127,736  tons  of  crude  ore  direct  to  smelters  $10,872  in 
gold  and  1,862,585  ounces  of  silver  were  realized.  There  were  7,165 
tons  of  tailings  taken  from  the  creek  beds  and  run  through  small  con- 
centration plants.  The  product  obtained,  which  is  included  under 
concentrates,  had  a  total  value  of  $29,745  for  silver  and  lead. 

The  production  of  the  county  for  1905  and  1906  is  given  in  the  table 
following: 

Productwn  of  gold f  silver ,  and  associated  vietals  in  Shoshone  County,  Idaho,  in  1^05  and 

1906. 


Metal. 


DEEP  MINES. 

Gold fine  ouncps . 

Silver do 

Copper pounds. 

Lead do 

Zinc do 

PLACSBS. 

Gold fine  ounces. . 

Silver do 


1905. 


190«'.. 


I 


Total. 


Quantity. 


24i\ 
7,292.r»55 
5,225,G0()  , 
253.A55.(M2  ' 
144,000  I 

i 


1,040 
331  ' 


VahK^ 


Quantity. 


Vulu«'. 


Incrcaso  (4)  or  (!«•- 


ss.osr) 

4, 404, 7ti3 

815, 194 

11.031, 21() 

K.49<> 


33.902 

200  ! 


3,  :»tV8. 34  S73, 7(>4 

7,944.20')  :     r>.322,«il7 

li,  393. 040  I     1.2:J4.030 

252.022.  mi  I  14,,3(>5,2()5 

2,054.9(W  '        125,355 


r.2l.2S 

i:« 


12,  S43 
S9 


Quantity. 


+  3.322.34 
4-  ♦'►51 .  hiH) 
■4  1.  His,  334 
-1.833.  41.41 
+  1.910.9(*S 


-   I.01.S.72 
19S 


-\- 


VjilU''. 


S()S,  r.79 
917.  xh\ 
4-  41S.S3<.= 
+2.434.049 
+     11«).859 


21.0.-,9 
111 


17,198,85<)  ; 21.i:W.9»i:J    . 


f  3.9;i.').  107 


The  production  of  ore  in  Shosliono  Countv  in  1905  amount od  to 
1,526,927  short  tons,  valued  at  $1 1 .24  per  ton;  'in  1 906  it  was  1 ,622,97') 
short  tons,  valued  at  $13.01  per  ton,  an  increase  of  96,048  tons  and 
of  $1,77  in  value  per  ton. 
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Source  of  gold  and  silver  in  Shoshone  County,  Idaho,  1905  and  1906,  by  kinds  of  ore  in 

fine  ounces. 


Metal. 


Gold.. 
Silver. 


t 


Year. 

Placers. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore 

Copper- 
lead  ore. 

Load-zinc 
ore. 

1(X)5 

1,640.00 
621.28 
331.00 
133.00 

246.00 

1906 

637.27 

405.00 
390.000.00 

2,470.02 
6,891,344.00 
7,415,995.00 

66.05 

5,417.00 

47,034.00 

1005 

5,894.00 

1906 

2,827.00 

478,349.00 

Total. 


1,886.00 

4, 189.  (>2 

7,292,986.00 

7,944,338.00 


Beaver  district. — The  Callahan  group  is  a  new  producer  situated 
about  a  mile  and  a  half  northwest  of  the  Hercules  mine.  The  ore 
shipped  during  the  year  assayed  as  high  as  60  per  cent  of  lead  and  15 
oimces  of  silver  to  the  ton.  The  property  is  developed  by  3  shafts, 
the  deepest  being  115  feet,  and  by  a  tunnel  800  feet  long.  Placer 
mining  was  carried  on  by  the  American  Gulch,  the  Black  Hill,  the 
New  Year,  and  several  other  properties  with  smaller  operations. 

Eagle  district. — Placer  operations  were  carried  on  to  a  large  extent 
by  several  operators  whose  total  product  reached  $7,766.87. 

Evolution  district. — The  Big  Creek  Mining  Company  shipped  a  num- 
ber of  tons  of  silver  ore  from  its  property  located  on  fiig  Creek,  8  miles 
below  Wallace. 

Hunter  district. — The  Snowstorm  Mining  Company  has  developed 
\vithin  the  last  few  years  a  large  body  of  low-grade  copper  ore,  which 
at  the  surface  was  considerably  oxidized  and  was  treated  at  the  com- 

[)any's  mill  by  a  leaching  process.  The  smelting  ore  below  water 
evel  is  shipped  to  various  copper  smelters.  The  mill  has  been  greatly 
improved  by  the  addition  of  crushing  machinery  for  finer  grinding 
and  of  Callow  traveling  belt  screens  for  hydraulic  classification.  The 
capacity  is  200  tons  or  ore  per  day.  The  total  development  wt)rk  of 
the  year  consisted  of  700  feet  of  tunnel  and  500  feet  of  raises,  which 
resulted  in  the  blocking  out  of  several  hundred  thousand  tons  of  ore. 
The  mine  is  developed  l)y  a  system  of  adits  on  3  different  levels. 

Tlie  Federal  Mining  and  Smelting  Company,  operating  the  Morning 
and  You  Like  mines,  is  developed  by  tunnels  and  crosscuts  aggregat- 
ing 10,000  feet.  The  Morning  vein  was  encountered  at  a  depth  of 
2,000  feet,  and  connection  was  made  by  means  of  a  winze  between  the 
tunnel  and  the  No.  5  level,  900  feet  vertically  above.  This  property 
has  a  concentration  mill  of  a  capacity  of  1 ,000  tons  of  ore  per  day.  The 
ore  is  treated  in  6-foot  Huntington  mills,  with  sizing  and  settling 
devices,  embracing  the  Callow  system  of  traveling  screens  and  conical 
tanks,  which  size  the  ore  to  advantage.  The  material  is  then  treated 
on  Wilfley  tables  and  vanners. 

The  Gold  Hunter  Mining  and  Smelting  Company  developed  its 
property  by  a  tunnel  3,000  feet  long  and  a  winze  200  feet  deep.  The 
ore  occurs  in  a  pronounced  fissure  vein  several  feet  wide  that  is  ore- 
bearing  for  several  hundred  feet.  A  tunnel,  which  is  now  being  run 
from  the  mill  level,  is  expected  to  intersect  the  ore  at  a  depth  of 
several  hundred  feet  below  the  present  workings.  The  companyowns 
a  concentration  mill  with  a  capacity  of  250  tons  of  ore  per  day. 

Leland  district. — The  Hercules  .Mining  Company  has  developed  its 
property  to  a  depth  of  1,300  feet  by  3  crosscut  tunnels;  a  fourth  tun- 
nel now  being  run  will  be  a  mile  in  length  when  completed,  and  will 
increase  its  depth  to  nearly  2,000  feet  when  it  intersects  the  vein. 
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The  new  mill  of  this  property,  which  has  a  capacity  of  250  tons  of  ore 
per  day,  has  recently  been  connected  with  an  aerial  tramway  storage 
bin  at^urke,  from  which  ore  can  be  conveyed  and  loaded  on  the  cars. 

The  Stanley  Consohdated  Mining  and  Milling  Company,  operating 
a  group  of  the  same  name  situated  in  Gorge  Gulch,  a  mile  above 
Burke,  made  several  shipments  of  stibnite  averaging  55  {>or  cent 
metallic  antimony  and  $20  a  ton  in  gold.  The  property  is  developed 
by  5  tunnels  aggregating  about  2,000  feet  in  all. 

Tailings  plants  were  operated  below  Goni  on  Canyon  Creek  and 
produced  lead  and  silver  valued  at  $20,848. 

The  Standard-Mammoth  at.  Mace  and  tlie  Tiger-Poorman  at 
Burke,  operated  by  the  Federal  Mining  and  Smelting  Company, 
carried  on  active  development  work  and  the  sliipments  were  about 
the  same  as  for  1905.  In  the  Mace  mine  the  great  ore  shoot  has  been 
opened  in  the  lower  levels  for  a  lengtli  of  1,800  feet.  The  mine  is 
develoi>ed  by  a  shaft  1,200  feet  deep  \\ith  crosscuts  aggregating  3,000 
feet  and  connecting  with  the  shaft.  The  mill  on  the  property  treats 
the  ore'  by  wet  concentration  and  is  of  1 ,000  tons  daily  capacity. 
The  Burke  or  Tiger-Poorman  property  is  developed  by  a  shaft  2,000 
feet  deep  sunk  from  the  siu^ace  in  the  bottom  of  Canyon  Creek.  The 
concentration  mill  on  the  property  treats  500  tons  of  ore  per  day. 

The  Tamarack  and  Chesapeake  Mining  Company,  operating  prop- 
erties by  the  same  name  on  Nine  Mile  Creek,  became  a  produw^r  dur- 
ing the  year.  A  strong  pay  streak  of  ore  is  of  shipping  cliaracter  and 
«  large  body  is  concentrating  ore.  The  property  is  developed  by 
timnels  1^400  feet  long. 

The  Fnsco  Mining  Company  made  shipments  of  on^  from  old  work- 
ings on  its  property  in  charge  of  lessees.  The  mine  proper  produced 
nothing  during  the  year,  as  it  was  being  unwatered  and  put  in  shape 
'for  future  producticm.  The  development  work  consists  of  a  1,200- 
:foot  tunnel  connected  bv  a  1,400-foot  vertical  shaft.  The  shaft  was 
sunk  an  additional  200  feet  during  the  year  and  a  new  level  is  now 
1)eing  opened  1,600  feet  below  the  main  tunnel.  The  mine  was  shut 
down  several  years  ago  on  account  of  the  large  amount  of  zinc  in  the 
ore.  Since  this  product  has  been  in  demand,  the  500-ton  concentrator 
ivill  probably  be  put  in  shape  to  treat  this  material. 

Tne  Hecla  Mining  Company  developed  its  property  on  Canyon 
Creek  from  the  creek  level  oy  a  shaft  900  f(*et  deep  with  drifts.  The 
wet  concentrator  on  the  property  is  of  300  tons  daily  capacity.  The 
new  equipment  includes  a  complete  sorting  and  conveying  belt  for 
the  ore  at  the  mine  and  additional  crushing  machinery  for  finer 
grinding  at  the  mill. 

The  Rex  Mining  Company,  operating  the  '*  16  to  1"  mine,  treated 
a  large  tonnage  of  ore  at  the  concentratnig  plant,  which  produced  a 
hi^-grade  concentrate. 

rlacer  Center  district. — The  Success  Mining  Company,  owning  prop- 
erty on  Nine  MUe  Creek,  was  equipped  during  tlie  year  witli  a  now 
mining  and  milling  plant.  The  bulk  of  the  shipments  from  this  mine 
carried  a  high  percentage  of  zinc,  which  was  shippc^d  in  the  form  of 
concentrates.     The  mill  has  a  capacity  of  150  tons  of  ore  per  day. 

The  Pittsburg-Lead  Mining  Company  is  operating  the  California 
mine,  which  is  developed  by  a  tunnel  3,S()0  foet  long.  Tlie  ores  are 
concentrated  in  a  mill  with  a  capacity  of  250  tons  of  ore  per  day. 
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St.  Regis  district. — The  Monitor  Consolidated  Copper  Mining  Com- 

Sany  worked  a  mine  situated  3  miles  east  of  Mullan,  near  the  Idaho- 
[ontana  hne.  The  development  is  by  vertical  shaft  now  400  feet 
deep,  which  is  being  continued  100  feet  deeper.  The  ore  shipped 
contains  mainly  copper  with  gold  and  silver. 

Summit  district. — The  Pilot  mine,  located  at  Murray,  produced 
some  of  the  richest  ore  ever  seen  in  the  district.  The  property  is 
developed  by  tunnel,  at  the  face  of  which  an  upraise  was  started  to 
cut  the  rich  shoot  of  ore  outcropping  near  the  surface. 

The  Bear  Top  Mining  Company  recently  put  in  new  concentrating 
machinery  and  a  boiler  plant.  The  capacity  of  th^  old  mill  has  been 
increased  and  will  forestall  future  shortage  of  water  power  during 
the  dry  season.  The  company  is  driving  a  long  crosscut  tunnel  near 
the  mill.  The  Daddy  Gold  Mining  Company  has  developed  its  prop- 
erty by  a  tunnel  800  feet  long  and  is  provided  with  a  lO-stamp  null. 
A  test  run  was  made  on  ore  wliich  carried  principally  gold.  Placer 
operations  were  carried  on  by  the  Coeur  d  Alene  Mining  Company 
and  several  smaller  operations  were  recorded. 

Yreka  district. — The  Stewart  Mining  Company  is  developing  its 
property  of  6  claims  on  Stewart  Gulch,  between  Government  and 
Deadwood  Gulch,  west  of  the  Bunker  Hill  mine.  The  fii^t  dis- 
covery made  was  a  narrow  shoot  of  ore  on  the  surface,  from  which 
the  owners  shipped  250  tons  of  lead  ore  in  1 906  that  averaged  about 
$42  per  ton.  One  tunnel  on  the  property  encountered  at  900  feet 
several  feet  of  very  high-grade  shipping  ore.  The  property  recently 
changed  hands,  and  a  report  giving  the  later  operations  has  not 
been  received. 

The  Last  Chance  mine  of  the  Federal  Mining  and  Smelting  Com- 
panv  was  developed  in  the  No.  3,  No.  4,  and  No.  5  levels  through  a 
shaft  in  the  Sweeney  tunnel.  Above  tliis  tunnel  a  large  amount  of 
low-grade  ore  has  been  developed,  and  now  stopes  have  been  opened 
in  ground  that  had  formerly  been  passed  by.  The  total  tunnel  work 
will  aggregate  IJ  miles.  The  shaft  is  800  feet  deep,  sunk  at  an  angle 
of  45°. 

The  Bunker  Hill  and  Sulhvan  Company  operate  contiguous  prop- 
erties, which  are  all  exploited  by  the  same  openings.  These  are 
reached  by  the  Kellogg  tunnel  from  the  concentrating  plant  10,000 
feet  from  the  vein.  At  tliis  point  and  at  a  depth  of  400  feet  below 
the  tunnel  very  large  bodies  of  good  grade  ore  are  reported  to  be 
found.  The  mill  equipment  has  been  supplemented  by  a  large  tail- 
ings plant,  which  will  re-treat  much  of  the  product  from  the  present 
mill,  which  has  a  capacity  of  1,000  tons  of  ore  daily.  The  new 
equipment  will  also  treat  the  accumulated  tailings  as  far  as  its 
capacity  will  permit.  Serious  imderground  mine  fires  during  Feb- 
ruary, March,  and  April  interfered  with  operations  and  reduced  the 
output  from  what  it  would  have  been  otherwise.  The  dividends 
disbursed  for  the  fiscal  year  ending  May  31,  1906,  amounted  to 
$2,340,000.  Concentrates  shipped  from  tailings  plants  in  this  dis- 
trict during  the  year  aggregated  in  value  the  sum  of  $3,592. 

WASHINOTON  COUNTY. 

Four  deep  mines  and  1  placer  yielded  an  output  valued  at  $70,839. 
The  deep  mines  produced  2,762  short  tons  of  ore,  valued  at  $65,355. 
at  an  average  value  of  $23.66  per  ton  for  the  gold.  Silver,  copper,  ana 
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lead  contents.  The  total  quantity  of  gold  produced  by  deep  mines 
was  165.54  ounces,  valued  at  $3,422;  of  silver,  9,740  ounces,  valued 
at  $6,526;  of  copper,  275,267  pounds,  valued  at  $53,127,  and  of  lead, 
40,000  pounds,  valued  at  $2,280.  A  comparison  of  these  figures  with 
those  for  1905  shows  that  the  tonnage  decreased  4,011  tons  and  that 
the  total  value  decreased  $218,394.  The  quantity  of  gold  produced 
in  the  county  decreased  1,055.32  ounces  and  $21,815  in  value;  sil- 
ver, 47,898  ounces  and  $28,283  in  value,  and  copper,  1 ,128,226  pounds 
and  $165,818  in  value.     No  lead  was  recorded  m  1905. 

Black  Lake  district, — Development  work  was  carried  on  by  the 
Idaho  Gold  Coin  Company,  which  drove  a  deep  drain  tunnel  to  tap 
its  ore  bodies  at  considerable  depth.  This  tunnel  has  been  driven 
1 ,200  feet.  The  burning  of  the  company's  compressor  plant  seriously 
retarded  work  during  the  year.  Four  miles  east  of  the  Gold  Coin 
Company  is  located  the  property  of  the  Iron  Springs  Consolidated 
Company,  which  employed  a  force  of  15  men  during  the  year  on 
development  work. 

Heath  district, — The  Idaho  Metals  Company  made  a  small  ship- 
ment of  copper  ore  from  its  Railroad  group  durmg  development  worlc. 
The  property  is  opened  by  a  tunnel  211  feet  long,  whicn  has  gained 
a  depth  of  86  feet  from  the  surface.  At  this  point  it  is  reported  that 
a  good  body  of  copper  ore  with  about  1 1  ounces  of  silver  was  encoun- 
tered. 

Meadows  district, — The  Rock  Flat  Mining  and  Milling  (\)mpany 
worked  their  placer  property  on  a  small  scale. 

Seven  Devils  district, — The  Ladd  Metals  Company  made  a  number 
of  shipments  of  copper  ore  to  the  smelter  at  Sumpter,  Orep:.  The 
Amencan  Mining  Cfompany  (Limited)  operated  the  Blue  Jacket,  the 
Queen,  the  Calumet,  and  tne  Alaska  anci  Mountain  Queen  properties, 
and  aoout  400  tons  of  copper  ore  carrying  gold  and  silver  were 
shipped. 

MONTANA. 

By  Alexander  N.  Winchell. 
PRODUCTION. 

The  total  value  of  the  metallic  production  of  Montana  during 
1906,  as  reported  by  the  producers,  amounted  to  869,257,083.  On 
account  of  the  high  average  price  of  the  metals,  especially  copper, 
during  the  year,  this  is  the  largest  total  value  in  the  history  of  min- 
ing in  Montana.  The  value  or  the  copper  product  constitutes  more 
than  four-fifths  of  this  total,  since  the  State  produced  290,700,975 
pounds  of  that  metal,  having  a  commercial  value  of  $56,105,288. 
Silver  is  second  in  value,  the  product  amounting  to  11,980,705  fine 
ounces,  valued  at  $8,027,072.  The  production  of  gold  amounted 
to  216,188.56  fine  ounces,  having  a  value  of  84,469,014.  The  amount 
of  zinc  won  during  the  year  was  6,579,000  pounds,  valued  at  $401 ,319. 
Finally,  the  lead  product  amounted  to  4,462,979  pounds,  having  a 
value  of  $254,390. 

Comparison  with  the  production  of  1905  shows  that  gold  decreased 
15,725.19  fine  ounces  of  a  value  of  8325,069;  this  is  a  decrease  of  7 
per  cent.  Silver  decreased  1,250,595  fine  ounces,  or  10  per  cent,  but 
the  value  of  the  product  increased  $35,367,  or  0.5  per  cent,  on  account 
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of  a  higher  average  value  of  the  metal  durmg  1906  than  during  the 
preceding  year.  For  the  same  reason,  while  the  yield  of  copper 
decreased  14,022,551  pounds,  or  4.6  per  cent,  the  value  increased 
$8,568,418,  or  about  23  per  cent.  But  the  decrease  in  lead,  amount- 
ing to  1,802,019  pounds,  or  28.7  per  cent,  entails  a  decrease  in  value 
of  $40,065,  or  13.6  per  cent,  in  spite  of  an  increase  in  the  average 
value  of  the  metal  from  4.7  cents  to  5.7  cents  per  pound.  On  the 
contrary,  the  zinc  won  increased  5,019,000  pounds,  or  320  per  cent, 
wliile  tne  value  increased  $309,277,  or  335  per  cent.  It  is  to  be 
regretted  that,  omng  to  the  destruction  by  nre  of  the  plant  of  the 
Montana  Zinc  Company,  there  is  no  reason  to  expect  that  the  State 
will  equal  this  record  in  zinc  in  1907,  although  an  experimental  plant 
for  the  recovery  of  zinc  has  been  erected. 

These  variations  in  the  metallic  production  of  Montana  during 
1905  and  1906  may  be  shown  in  tabulated  form,  as  follows: 

Production  of  gold,  silver,  and  associated  metals,  and  their  ores  in  Montana  in  1905  and 

1906. 


Metal. 


1905. 


1906. 


Increase  (+)or 
decrease  (— ). 


Quantity.  I     Value.     I   Quantity.        Value.        Quantity.  '      Value. 


Gold fine  ounces.. I    231.913.75:    $4,794,083 

Silver do....      13.231.300'      7.991.705 

Copper pounds .  .304, 723.  .520 

Lead do....,      G.2G4.998 

Zinc do.... I      1,560,000 


Total  valuo 

Ore  output short  tons . 


5,020.137 


216,188.56 

11,980.705 

47,536.870     290.700,975 

294.455         4.4t)2.970 


92.042 


6,579,000; 


$4,469,014  -  15.725.19  -  $325,069 

8.027.072-   1,250,595|  +       35,367 

56.105.288,-14,022,651!  +8,568,418 

254,390-  1,802,019  —       40,065 

401.3191+  5,019,000,  +     309,277 


60,709.155 1    69.257.083 


0  12.01 


5.497.971 


0  12.60 


+     477,834  :o+ 

I 


+8,547,928 


0.S9 


o  Value  per  ton,  placer  product  excluded. 

Much  of  the  activity  in  mining  during  1905  consisted  in  exploration 
and  development  work,  and  its  effects  are  not  apparent  in  tne  statis- 
tics of  procluction.  About  sixty  mining  companies  were  organized  in 
Silverbow  County  alone,  and  many  or  these  began  actual  develoj>- 
ment  work  during  the  year.  It  is  to  be  expected  that  some  results 
of  this  activity  may  be  apparent  in  the  record  of  production  for  1907. 

By  a  curious  anomaly  the  high  price  of  copper  during  the  year  is 
one  of  the  important  causes  of  the  decrease  in  production  of  that 
metal.  The  large  mining  companies  in  Butte  take  advantage  of  the 
high  price  to  mine  ores  carrying  a  lower  percentage  of  copper,  and 
thus  keep  their  high-grade  ores  in  reserve.  And,  since  the  smelters 
are  operated  nearly  at  their  full  capacity  from  one  year  to  another, 
lower  grade  ores  result  in  reducing  the  output.  This  results  in  no 
loss  in  profits,  since  the  smaller  amount  of  copper  produced  in  1906 
was  worth  much  more  than  the  output  of  1905. 

The  source  of  the  production  of  metals  in  Montana  in  1906,  by 
counties,  is  shown  in  the  table  below.  In  this  table,  and  others 
which  follow,  Chouteau  and  Flathead  counties  have  been  placed  in 
one  group,  and  Meagher,  Ravalli,  and  Sanders  counties  in  another 
group  to  avoid  disclosing  the  production  of  individual  mines. 
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Production  of  gold,  silvery  coppery  leady  and  zinc  in  Montana  in  1906,  by  counties. 


County. 


Beaverhead 

Broadwater 

Cascade 

Chouteau  and  Flathead . 

Deeriodge 

Fergus 

Granite 

JefFerson 

Lewis  and  Clark 

Madison 

Meagher,   Ravalli,  and 

Sanders 

Missoula 

Parle 

Powell 

Silverbow 


Total. 


Gold. 


Placer. 


Deep  mines. 


Quantity. 


Fine  ozs. 
7.84 
201.22 


322.05 
152.63 


30.94 

197.59 

529.92 

18,916.74 

84.39 
2,256.23 

70.94 

2,123.68 

348.64 


25,242.81 


Value.     !    Quantity. 


Value. 


Silver. 


Quantity.         Value. 


$162 
4,160 


6,657 
3,155 


640 

4,085 

10,954 

391,044 

1,745 
46,640 

1,466 
43,900 

7,207 


521,815 


Fine  ounces. 

99.55 

7,380.26 

324.46 

13,219.11 

3,934.77 

«,577.89 

6,413.12 

8,514.92 

25,327.03 

13, 142. 24 

63.59 

80.16 

319.26 

2.402.06 

60,147.33 


$2,058 

152,563 

6,707 

273,263 

81,339 
1,024,866 
132,571 
176,019 
523,556 
271,674 

1,315 

1,657 

6,600 

49.655 

1.243,356 


1*),  945. 75 


3,947,199 


Fine  ounces. 

58,561 

47,853 
294,556 

14,989 
4,270 

2,997 
319,700 
268,807 
102,689 
117, 476 

935 

2,505 

122 

20.434 

10.715.721 


$39,236 
32,061 

197,352 

10,043 

2,861 

2,008 

214,199 

180, 101 
68,802 
78,708 

626 

1,739 

82 

19,721 

7,179,533 


11.980,705         8,027,072 


County. 


Copper. 


Lead. 


Zinc. 


Quantity. 


Beaverhead 

Broadwater 

Cascade 

Chouteau  and  Flathead 

Deeriodge 

Fergus 

Granite 

Jefferson 

Lewis  and  Clark 

Madison 

Meagher,  Ravalli,  and 

Sanders 

Missoula 

Park 

Powell 

Silverbow 

Total 


Pounds. 

246,841 

7,096 

360 

161 

142,140 

3,318 

63,626 

255,428 

47,537 

80,633 

5,478 

57,436 

3,316 

7,555 

289.780,050 


290.700,975 


Value.       Quantity.'    Value.     Quantity.    Value. 


Pounds.  I 
243,022 
359.889 
569.046 


$47,640 

1,370 

70 

31 

27,433 

641 

12,280 

49,298 

9,173 

15,562 


1,057  I 

11,085  ' 

640 
1,458  i*"i86.'289 
55,927.550  I      895.506 


$13,852 
20.514 
32, 436 


Pounds. 


100,914 
294,517 
811,616 
522,248 
461,986 

5.752 
16,786 
46.262 
29. 768 
26.333 

23.886 

1,362 

56,105.288  i  4,462.979 


10,277    

51.048     6.579.000     $401,319 


254.390     6..')79.(X)0 


401.319 


Total 
value. 


$102,948 
210.6(V8 
236,  otio 
289.994 
114.788 
1,033,267 
.376, 476 
455,765 
642.253 
783,321 

6,105 

61,121 

8,788 

125,011 

64.810,013 

(39.257,083 


Silverbow  County  is  the  only  producer  of  zinc  ore  in  the  State, 
although  zinc  ores  are  known  to  exist  in  several  other  counties.  It 
is  also  the  leading  producer  of  gold,  silver,  copper,  and  lead.  Durino; 
1906  the  gold  output  of  the  county  decreased  slightly,  but  as  the  gold 
output  in  Fergus  County  shows  a  large  decrease  Silverbow  retains  its 
leading  position  in  gold  production.  It  produced  during  the  year 
nearly  90  per  cent  of  the  Staters  silver  output  and  over  99.5  per  cent 
of  the  copper  production.  It  leads  in  the  production  of  lead  this 
year,  displacing  Flathead  County.  Jefferson  County  is  a  close  second 
in  lead  product,  followed  by  Cascade  and  Ijewis  and  Clark.  Jefferson 
County  also  holds  second  rank  in  copper  output,  with  Beaverhead 
next.  Granite  Coimty  still  holds  second  place  in  silver  in  spite  of 
a  large  decrease;  Cascade  and  Jefferson  follow  in  rank.  Fergus 
County  retains  second  place  as  a  gold  producer,  followed  by  Madison 
and  Llewis  and  Clark.  Madison  County  is  the  leading  producer  of 
placer  gold. 

The  following  table  shows  the  tonnage  of  ore  sold  or  treated,  the 
number  of  producing  deep  mines,  and  the  tenor  of  ores  in  1905  and 
J  906,  by  counties. 
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Tonnage  of  ore  sold  or  treated^  number  of  mines  producing ^  and  tenor  of  ores  in  Montana 

in  1906  and  1906,  by  counties. 


County. 


Beaverhead 

Broadwater 

Cascade 

Chouteau  and  Flathead 

Deerlodge 

Fergus 

Granite 

Jefferson 

Lewis  and  Clark 

Madison 

Meagher,  Ravalli,  and  San 

ders 

Missoula 

Park 

Powell , 

SU  verbo  w 

Total 


Short  tons  of  ore  sold 
or  treated. 


Mines  produc- 
ing (without 
placers) . 


1906. 


1,530 
15,119 

8,393 
45,003 
17,266 
228,434 
14,959 
20,631 
96,437 
20,497 

714 

409 

218 

9,127 

6,019,234 


5,497,971 


Increase 
(+)  or  de- 
crease (— ). 


1905. 


4- 
+ 


+ 


230 

4,603 

3,558 

20,597 

5,866 

4,161 

13, 197 

14,303 

65,218 

28,707 


+ 


714 

261 

-     3,803 

+     1,480 

+  499,934 


+477,834 


5 

19 

6 

3 

2 

5 

19 

39 

24 

65 


4 

3 

10 

60 


254 


1906. 


11 

19 

14 

3 

3 

6 

24 

50 

43 

60 

2 
3 

2 

8 

60 


308 


Average  value 
per  ton. 


1905. 


$42.46 
17.94 
24.27 

3.94 
15.20 

5.61 
20.81 
14.97 

4.35 
11.46 


21.85 

11.28 

7.94 

12.59 


12.01 


1906. 


Average  value 

per  ton  in  gold 

and  silver. 


1905. 


167.18 

13.66 

28.19 

6.30 

6.47 

4.52 

25.12 

21.89 

6.55 

19.04 

6.09 
35.26 
33.56 

8.86 
12.91 


$23.25 
14.27 
21.33 

2.89 
15.20 

5.61 
20.71 
12.70 

4.28 
10.94 


12.60 


8.96 

11.28 

6.42 

1.82 


2.47 


1906. 


$26.99 

12.21 

24.31 

6.29 

4.88 

4.50 

23.18 

17.27 

6.14 

17.00 

2.71 
8.16 
30.62 
7.58 
1.68 


2.18 


It  is  to  be  noticed  that  the  total  number  of  deep  mines  producing 
shows  a  notable  increase,  and  this  increase  is  distributed  quite  gen- 
erally throughout  the  State.  On  the  contrary,  the  tonnage  of  ore 
shows  a  decrease  in  several  counties,  notably  Lews  and  Clark,  Mad- 
ison, Chouteau,  and  Flathead.  The  average  value  per  ton  usually 
increases  as  the  tonnage  decreases,  and  vice  versa.  Silverbow 
Coimty  is  the  source  of  nme-tenths  of  the  ore  treated. 

The  following  table  shows  the  number  of  mines  classified  as  to  their 
chief  product.  There  are  141  mines  which  reported  no  production 
during  1906,  and  among  the  producing  mines  there  are  62  placer 
mines,  including  4  dredgmg  placers  and  6  drift  placers.  Of  the  total 
of  308  deep  mines,  137  are  classified  as  gold  mines,  of  which  Madison 
County  has  a  large  share,  78  as  silver  mines,  many  of  them  in  Jefferson 
County,  68  as  copper  mines,  chiefly  located  in  Silverbow  County, 
and  25  as  lead  mines,  of  wliich  10  are  in  Lewis  and  Clark  County. 

Number  of  mines  classified  by  chief  product  in  Montana  in  1906,  by  counHes. 


Gold  placer  mines. 

Deep  mines. 

Mines 

County. 

draullc.   D'i't- 

1 

Dredge. 

Total. 

Gold. 

Silver. 

Copper. 

Lead. 

Total. 

report- 
ing 

prod- 
uct. 

Beaverhead 

1 

4 

1 
1             1 

4 

5 

1 

11 
19 
14 

3 
3 
6 
24 
50 
43 
60 

2 
3 
2 
8 
60 

12 

Broadwater 

Cascade 

1 

5 

17 
1 

2 

1 
13 

1 

24 

14 

Chouteau  and  Flat- 
head   

2 
2 

2 

1 

5 

Deerlodge 

2  1          :i 

5 

Fereus 

5 

8 

1 
1 
4 
10 
5 

1 

i" 

6 

Granite 

? 

2 

14 

26 

9 

3 

1 
3 
3 

26 

JefTerson 

i 

1 
i 

3            17 

11            21 

9            S2 

53 

Lewis  and  Clark 

Madison 

9              2 
8   

54 
60 

Meagher,    Ravalli, 
and  Sanders 

1 
9 

1 

10 
4 

1 

3 

Missoula 

1 

i' 

3 

1 

2 

49 

13 

Park 

2              1 

1 

8" 

6 

Powell 

9  ' 1 

10             5 
2              3 

18 

Silverbow 

2 

62 

Total 

52              6 

4 

02          137            78 

68 

25 

306 

370 

GOLD  AND  SILV£B. 


271 


The  tonnage  produced  by  these  deep  mines  may  be  classified  as 
siliceous  ores,  copper  ores,  lead  ores  or  mixed  ores,  mcluding  copper- 
lead  and  copper-lead-zinc  ores.  Such  a  classification  by  coimties  is 
given  in  the  lollowing  table.  It  appears  that  Fergus  County  is  the 
chief  source  of  siliceous  ores,  Silveroow  County  of  copper  ores  and 
mixed  ores,  and  Cascade  Coimty  of  lead  ores. 

Subdivinon  of  tonnage  of  ore  sold  or  treated  in  Montana  in  1906^  by  counties,  in  short  tons. 


County. 


BeaTBibead 

Broadwater 

Cascade 

Chouteau  and  Flathead 

Deerlodge 

Fergus 

Granite 

Jefferson 

Lewis  and  Clark 

Madison 

Meagher,  RavalU,  and  Sanders. 

Missoula 

Park 

Powell 

Sil  verbo  w 


Total 

Increase  (+)  or  decrease  (-) 

Average  value  per  ton  In  gold  and  sliver. 


Siliceous 
ores. 


76 

13,089 

2,641 

46,003 

17,238 

228,326 

12,728 

13,746 

93,081 

18,455 

714 


200 

8,000 

26,646 


480,843 

110.212 

S7.06 


Copper 
ores. 


766 


28 


36 

1,733 

87 


409 

18 

13 

4,960,666 


4,963,756 

4-582,517 

$1.58 


Lead  ores. 


688 
2,030 
5,752 


108 
2,195 
5,152 
2,330 
1,375 


1,104 


20,734 
21,262 
S24.15 


39 

667 


10 
31,922 


32,638 

+  26,791 

$8.43 


Coppcr- 
ieaa-zinc        Total, 
ores. 


1,530 

15,119 

8,393 

45,003 

17,266 

228,434 

14,950 

20,631 

96,437 

20,497 

714 

409 

218 

9,127 

5,019,234 


5,497,971 

+  477,834 

$2.08 


Silverbow  County  yields  more  than  90  per  cent  of  the  ore  product 
of  the  State;  Fergus  County  ranks  second,  and  Lewis  and  Clark 
third.  In  total  value  of  metals  obtained  from  these  ores  the  same 
statements  hold  true.  Silverbow  County  is  also  the  chief  source  of 
concentrates;  but  Lewis  and  Clark  County  is  the  chief  source  of  old 
tailings,  since  the  38,750  tons  credited  to  Silverbow  County  are 
actually  smelter  cleaninffs.  It  should  be  noted  in  this  connection 
that  the  tonnage  of  smelter  cleanings  is  an  estimate  based  on  the 
best  information  available;  exact  figures  of  tonnage  could  not  be 
obtained.  The  following  table  shows  the  source  of  the  tonnage  of 
dte,  concentrates,  and  old  taiUngs  in  the  State  in  1906,  by  counties, 
as  well  as  the  value  thereof. 

Tonnage  and  value  of  ore^  coficerUrates,  and  old  tailings  in  Montana  in  1906,  by  counties, 

in  short  tons. 


County. 


Total  ore. 


Quantity. 


Beaverhead 

Broadwater 

Cascade 

Chouteau  and  Flathead 

Deerlodge 

Fergus 

Granite 

Jofferson 

Levris  and  Clark 

Madison 

If  eegher,  Ravalli, and  Sanders 

Missoula 

Park 

Powell 

Silverbow 

Total 


1.530 

15,119 

8.393 

45,003 

17,266 

228.434 

14.959 

20.031 

96,437 

20,497 

714 

.    409 

218 

9,127 

5,019,234 


Value. 


Concentrates  produced.    Old  tailings  treated. 


$102,772 

206,487 

236.565 

283,321 

111.020 

l,a33,267 

375.834  , 

451.676 

631,241  I 

390,254  i 

4,353 

14,424 

7,316 

80.937 

64,802,763 


5,497,971  i  68,732,830 


Quantity. 


1,514 


Value. 


Quantity. 


$59,301 


()6 

353 

1.285 

69 


22.523 

12, 404 

120,105 

3,770 


687 
1.613.469 


35.965 
44.873.070 


1,617,443 


45.133,804 


21650— M  B  1906 18 


40 
3,906 


3,233 


1,091 

395 

25.371 

730 


38.750 


Value. 


$707 
49,249 


10,067 


0,740 
12,302 
04.535 

8,088 


1.784,910 


73.  .522    1,9.W,0(>4 
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Madison  County  produced  more  than  75  per  cent  of  the  placer 
product  of  Montana;  it  was  obtained  by  dredges  on  Alder  gulch. 
Fergus  County  is  the  leading  producer  of  g;old  from  siliceous  ores. 
Silverbow  County,  of  course,  leads  in  production  of  gold  from  copper 
ores.  JeflFerson  Coimty  ranks  first  as  to  product  of  gold  from  lead 
ores.  The  detailed  sources  of  gold  in  Montana,  by  mnds  of  ore,  is 
shown  in  the  following  table : 

Source  of  gold  product  in  Montana,  by  hinds  of  ore,  in  1906,  by  counties,  in  fine  ounces. 


County. 


Beaverhead 

Broadwater 

Cascade 

Chouteau  and  Flat- 
head   

Deerlodge 

Fergus 

Granite 

Jefferson 

Lewis  and  Clark 

Madison 

Meagher,  Ravalli, 
and  Sanders 

Missoula 

Park 

Powell 

Silverbow 


Total. 


Placers. 


7.84 
201.22 


322.05 
152.63 


30.94 

197.50 

529.92 

18,916.74 

84.39 
2,256.23 

70.94 

2,123.68 

348.64 


25,242.81 


Deep  mines. 


Siliceous 
ores. 


29.52 

6,529.25 

150.62 

13,219.11 
3,517.22 

49,564.76 
6,106.91 
5,601.92 

24,240.24 
9,250.71 

63.59 


308.42 

737.90 

4,405.45 


123,725.62 


Copper 
ores. 


21.72 


417.55 

"'i2!64' 
47.55 
11.84 


80.16 
10.84 


54,452.20 


55,053.90 


Lead 
ores. 


48.31 
851.01 
173.84 


13.13 

294.17 

2,865.45 

1,074.95 

1,286.42 


1,662.29 


8,269.57 


Copper- 

lead-zinc 

ores. 


2,605.11 


1.87 
1,289.68 


3,896.66 


Total. 


99.55 

7,380.26 

324.46 

13,219.11 
3,934.77 

49,577.89 
6,413.12 
8,514.92 

25,327.03 

13,142.24 

63.59 

80.16 

319.26 

2,402.06 

60,147.33 


190,945.75 


Total. 


107.30 

7,581.48 

324.46 

13,541.16 
4,087.40 

49,577.89 
6,444.06 
8,712.51 

25,856.95 

32,058.98 

147.96 

2,336.39 

390.20 

4,525.74 

60,495.97 


216,188.56 


Very  little  silver  is  obtained  through  placer  mining^  but  in  this  case 
Madison  County  ranks  as  the  chief  producer.  Gramte  County  leads 
in  silver  product  from  siliceous  ores,  with  Silverbow  first  as  to  copper 
ores  and  Cascade  as  to  lead  ores.  The  source  of  the  silver  product 
of  the  State  by  kinds  of  ore  by  counties  is  shown  in  the  following 
table : 

Source  of  silver  product  in  Montana,  by  hinds  of  ore,  in  1906,  by  counties,  in  fine  ounces. 


County. 


Beaverhead 

Broadwater 

Cascade 

Chouteau  and  Flathead. 

Deerlodge 

Fergus 

Granite 

Jefferson 

Lewis  and  Clark 

Madison 

Meagher,  Ravalli,  and 

Sanders 

Missoula 

Park 

Powell 

Silverbow 


Totel. 


Placers. 


21 
32 


24 
19 


3 

6 

86 

3,020 

11 

85 

8 

260 

63 


3,638 


Siliceous 
ores. 


1,622 

43,857 

83.363 

14,965 

4.251 

2,017 

254,999 

151,626 

61.541 

102,934 

924 


43 

789 

544,917 


Deep  mines. 


Copper 
ores. 


4,452 


115 

11.233 

496 


2,510 

71 

62 

9,962.150 


Lead 
ores. 


52.466 

3,964 

211.193 


980 

64.583 

105.942 

38.490 

5,540 


28,196 


Copper- 
lead-zinc 
ores. 


2.076 
5,976 


127 
208,591 


1,267,848  ;    9, 981,089  ;    511.360       216,770 


Total. 


58.540 

47,821 

294,556 

14,965 

4,251 

2,997 

319.697 

268,801 

102,603 

114.456 

924 

2,510 

114 

29,174 

10.715.658 


11,977,067 


Total. 


58.561 

47.853 

294.556 

14.969 

4,270 

2.997 

319,700 

268.807 

102.689 

117,476 

935 

2,505 

122 

29,434 

10,715.721 


11,980.706 
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REVIEW   BY   INDIVIDUAL   COUNTIES. 


BSAVSBHEAD  COUHTY. 


Production  of  metals  and  their  ores  in  Beaverhead  County,  Mont.,  in  1905  and  1906. 


Metal. 


Gold fine  ounces. 

Silver do. . . 

Copper pounds. 

Lead do. . . 

Total  value 

Ore  output short  tons. 


1905. 


Quantity. 

Value. 

113.31 

48,145 

109,009 

177,600 

S2,342 

29.079 

17,005 

8,347 

Increase  (+)  or 
decrease  C— )• 


Quantity.  '    Value. 


1,320 


56,773 
a  42.  46 


107. 39 

58,561 

246,841 

243.022 

S2,220 
39.236 
47,640 
13,852 

-      5.92 
+  10,410 
+  137,832 
+  65.422 

-    $122 
+  10,157 
+30,635 
+  5.505 

102,948 
0  67.18 

+  46,175 

1.530 

+        230 

a+  24.72 

o  Value  per  ton,  placer  product  excluded. 

Beaverhead  County  continues  to  be  a  small  producer  of  metals, 
although  the  product  for  1906  shows  a  large  increase  over  the  preced- 
ing year.  Development  work  in  the  Argenta  district  was  not  entirely 
satisfactory.  The  mines  of  the  Hecla  Company  were  worked  in  a 
small  way  by  lessees.  After  doing  considerable  development  work 
and  shipping  some  very  high-grade  copper  ore  the  Washoe  Copper 
Company  allowed  the  Indian  Queen  mine  to  revert  to  its  former 
owners.  They  have  since  made  some  shipments.  The  output  of 
placer  gold  continues  to  decline.  Other  mines  reporting  a  product 
mclude  the  New  Departure  and  the  Silver  Belt. 

BBOADWATEB  COUNTY. 

Production  of  metals  and  their  ores  in  Broadwater  County,  Mont.,  in  1905  and  1906. 


Metal. 


Gold fine  ounces. 

Silver do... 

Copper pounds. 

..do... 


^^!: 


Total  value 

Ore  output short  tons. 


1905. 


1906. 


Quantity. 


5,785.59 

58,627 

49,047 

656,606 


10,516 


Value. 


Quantity. 


$119,599 

35,411 

7,745 

30,861 


193, 61B 
a  17.94 


7,581.48 

47,853 

7.096 

359.889 


Value. 


$156,723 

32.0()1 

1,370 

20,514 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


+  1,795.89 

-  10, 774 

-  42,551 
-•296.717 


15,119 


210.668 
al3.06 


+      4.603 


Value. 


+$37, 124 

-  3,350 

-  6,375 

-  10,347 


+  17.052 
a-      4.28 


a  Value  per  ton,  placer  product  excluded. 

There  were  24  producing  mines  in  Broadwater  County  in  1906, 
against  23  in  1905,  but  the  production  decreased  in  all  metals  except 
gold.  The  total  value  shows  an  increase  of  $17,052.  The  tonnage 
of  ore  handled  shows  a  considerable  increase  in  1906,  but  the  value 
per  ton  decreased. 

Bdcker  district. — In  the  Backer  district,  near  Diamond  Citv,  the 
Gold  Bar  Mining  Company  is  treating  gold-silver  ore  by  the  orclinary 
stamp-mill  methods.  Placer  mines  in  this  district  are  worked  by 
sluicing. 

Beaver  Greek  district, — In  the  Beaver  Creek  district,  near  Winston, 
the  East  Pacific  Mining  Company  has  a  75-ton  concentrator.  The 
mine  is  opened  by  means  of  a  vertical  shaft  1 ,000  feet  deep,  and  four 
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tunnels,  the  longest  being  3,700  feet.  The  Custer  mine  in  this  dis- 
trict has  a  vertical  shaft  600  feet  deep  and  another  300  feet  deep. 
The  total  length  of  its  underground  workings  is  nearly  4  miles. 

Gedar  Plains  district, — ^The  Bamato  mine  is  located  in  the  Cedar 
Plains  district,  near  Radersburg.  The  mine  has  a  10-stamp  con- 
centrating mill.  The  Hidden  Treasure  mine  was  worked  under 
lease,  the  gold-silver-lead  ore  being  shipped  to  the  smelter  at  East 
Helena. 

Park  district, — In  the  Park  district,  near  Hassel,  the  Park-New  Era 
group  was  operated  by  means  of  tunnels.  The  property  is  equipped 
with  a  50-ton  cyanide  plant. 

CASCADE  COUHTY. 
Production  of  metals  and  their  ores  in  Cascade  County ^  Mont.y  in  1905  and  1906, 


Metal. 


Gold fine  ounces. 

Silver do. . . 

Copper pounds. 

Lead do... 


1905. 


Quantity. 


183.18 
415,706 


747,686 


Total  vttlup 

Ore  output short  tons. 


11,951 


Value. 


$3,787 
251,088 


35,141 


290,016 
024.27 


1906. 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


324.46 

294,556 

360 

569,046 


8,393 


Value. 


$6,707 

197,352 

70 

32,436 


Quantity. 


+  141.28 
-121.152 
+       360 


Value. 


+$2,920 
-53,738 
+        70 


-178,640       -  2.706 


236,665  I 

a28.19       -    3,558 


-53,451 
a+    3.82 


a  Value  per  ton. 

Fourteen  mines  in  Cascade  County  reported  a  production  in  1906, 
but  the  total  production  shows  a  decrease,  especially  in  silver. 

Cascade  County  is  in  the  central  part  of  the  State:  metal  mining 
is  confined  to  the  southeastern  part  of  the  county.  In  former  years 
the  district  around  Barker  was  an  active  mining  region*  at  present 
mining  is  carried  on  only  in  the  Montana  district,  near  Neihart. 

Montana  district. — At  Neihart  the  ores  occur  in  gneiss,  supposed 
to  be  of  Archean  age,  which  is  penetrated  by  dikes  and  masses  of 
rhyolite,  porphyry,  and  diorite.  In  some  cases  the  ore  extends 
upward  into  the  overlying  Algonkian.  The  chief  ore  values  are  in 
silver  and  lead,  but  gold  occurs  in  important  amount  in  some  mines, 
and  other  metals  are  present,  including  copper,  iron,  arsenic,  anti- 
mony, etc.  The  veins  oelong  to  a  single  fissure  system,  which  strikes 
approximately  north  30^  to  40^  east  and  dips  nearly  vertically,  as 
in  the  Gait  and  Queen  mine^,  or  steeply  to  the  west.  The  veins  are 
believed  to  be  of  post-Cretaceous  age.  RhyoUte  porphyry  is  in 
many  places  closely  associated  with  the  veins. 

The  deepest  shaft  in  the  district  attains  500  feet;  it  is  on  the 
Broadwater  property,  which  also  has  a  concentrating  mill  of  250 
tons  capacity,  connected  by  tramway  with  the  adit  timnel  higher 
up  on  tne  mountain  side.  The  Florence  has  a  winze  400  feet  deep, 
with  four  levels  from  the  winze,  and  four  tunnel  levels  above  it. 

The  I  X  L  and  Eureka  mines  are  located  on  Snow  Creek  northeast 
of  Neihart;  the  Ripple  and  Big  Seven  are  in  the  same  direction, 
and  all  seem  to  be  on  a  single  lode,  upon  which  the  mines  dose  to 
Neihart  are  also  located. 
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IMde  Rockies  district. — In  Chouteau  County  the  Little  Rockies 
district  is  proving  very  productive  of  gold.  The  Ruby  Gulch  Mining 
Company  nas  opened  its  property  by  means  of  timnels  and  raises, 
and  IS  mining  by  the  open-cut  system.  Active  development  work 
was  in  progress  during  the  year,  and  the  cyanide  mill  was  enlarged 
from  100  tons  to  300  tons  daily  capacity.  Work  on  the  property 
of  the  Alder  Gulch  Mining  Company  was  suspended  in  the  fall  of 
the  year. 

DXEELODGS  COUNTY. 

Deerlodge  County,  which  was  at  one  time  one  of  the  large  counties 
of  the  State,  is  now  one  of  the  smallest  ones.  Powell,  Silverbow, 
and  Granite  counties  have  been  created  from  parts  of  Deerlodge 
Coimty.  It  now  includes  only  the  region  of  Anaconda  and  part  of 
the  Big  Hole  Valley  to  the  southwest. 

Georgetown  district, — ^The  Gold  Coin,  Southern  Cross,  and  Cable 
mines,  in  the  Georgetown  district,  were  all  active  in  1906.  At  the 
Gold  Coin  extensive  development  work  was  in  progress  and  will 
continue  during  1907.  The  property  now  has  a  tunnel  1,100  feet 
long  and  a  shaft  200  feet  deep.  The  Southern  Cross  has  an  incline 
shaft  360  feet  deep  and  a  vertical  shaft  240  feet  deep.  A  100-ton 
cyanide  mill  is  in  course  of  reconstruction.  At  the  Cfable  mine  the 
vertical  shaft  is  300  feet  deep,  and  the  aggregate  length  of  under- 
ground timnels  exceeds  5,000  feet.  The  property  is  equipped  with 
a  30-stamp  mill. 

Mr.  W.  H.  Emmons  has  published  a  preliminary  report  on  the 
general  and  economic  geology  of  the  Cable  mine  in  Bulletin  315  of 
the  U.  S.  Geological  Survey. 

Heher  district, — The  Allen  Gold  Mining  Company  is  operating  two 
placer  mines  in  the  Heber  district.  One  property  is  operated  by 
means  of  a  steam  derrick,  with  hydraulic  minmg  and  sluicins;,  and 
the  other  is  worked  by  an  Evans  hydraulic  elevator,  using  hydraulic 
pressure. 

FEBOUS  COUNTY. 
Production  ofmetaU  and  their  ores  in  Fergus  County,  Mont.,  in  1005  and  1906. 


Metal. 


Gold fine  omioes. 

silver do... 

Copper pounds. 

Lead do... 

Total  value 

Ora  output short  tons. 


1905. 


190G. 


Quantity. 


60,719.80 
3,960 


10,000 


224,273 


Value. 


$1,255,190 
2,035 


Quantity. 


470 


49,577.89 

2,997 

3,318 

100,914 


1,257,695 
a5.61 


228,434 


Value. 


Increase  (+)  or  de- 
crease (— ) . 


Quantity,    i    Value. 


$1,024,866     -11,141.91       -$230,324 


2,008     - 


372 
3.318 
90,914 


27 

+  641 

+      5,282 


1,033,267    ,    -  224,428 

04.52     +        4,161  \a-  1.9 


a  Value  per  ton. 


The  value  of  the  gold  output  of  Fergus  County  in  1906  was  $1,024,- 
866,  which  is  $230,324  less  than  in  1905.  The  lead  product  of  the 
coimty  shows  a  large  increase,  from  10,000  to  100,000  pounds.  The 
total  quantity  of  ore  treated  increased  from  224,273  to  228,434,  but 
the  average  value  per  ton  decreased  from  $5.61  to  $4.52. 
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North  Moccasin  district — One  of  the  leading  mines  in  the  North 
Moccasin  district  is  the  Kendall,  operated  by  Uie  Kendall  Gold  Min- 
ing Company.  The  mine  is  opened  by  means  of  a  vertical  shaft  700 
feet  deep,  an  incline  shaft  400  feet  deep  measm^ed  on  the  incline,  and 
a  tminel  700  feet  long.  It  is  equipped  with  a  500-ton  cyanide  mill. 
The  ore  occurs  in  Umestone  which  nas  been  penetrated  by  igneous 
intrusions.  At  the  Barnes  King  mine  the  geologic  conditions  are 
nearly  the  same.  This  mine  was  sold  late  in  the  year  to  a  new  com- 
pany. On  this  property  the  vertical  shaft  is  now  400  feet  deep,  and 
the  tunnel  is  3,800  leet  long.  The  ore  is  crushed  to  one-quarter  inch 
in  a  roll  mill,  and  then  cyanided.  New  companies  have  recently 
been  organized  to  develop  property  in  this  district. 

Warm  Spring  district — The  Gold  Reef  Mining  Company  is  oper- 
ating successfmly  the  Gold  Reef  mine,  in  the  Warm  Spring  district, 
near  Gilt  Edge.  It  has  a  370-ton  cyanide  plant.  The  Cumberland 
mine,  near  Maiden,  is  opened  by  a  vertical  shaft  220  feet  deep.  Some 
silver-lead  ore  high  in  gold  values  was  sent  to  the  East  Helena  smelter 
from  the  Maginnis  mine. 


FLATHEAD  COHNTT. 


Libby  district. — The  Rustler  Mining  and  Milling  Company  was  com- 
pelled to  stop  all  work  at  the  Snowshoe  mine,  in  the  Libby  district, 
at  the  end  of  the  year  1905  on  account  of  lawsuits.  Gold  placer 
mining  is  in  progress  in  this  district,  and  in  the  Cabinet  district,  by 
the  ordinary  nyc&aulic  methods. 

GRANITE  C0T7NTT. 
Production  of  metals  and  their  ores  in  Granite  County ^  Mont.^  in  1905  and  1906, 


Metal. 


Gold fine  ounces. 

Silver do. . . 

Copper pounds. 

Leaa do. . . 


Total  value 

Ore  output short  tons. 


1905. 


Quantity. 


7.353.35 

718,271 

6,144 

38,687 


28,156 


Value. 


1162,007 

433,836 

950 

1,818 


1906. 


Quantity. 


588,620 
a  20. 81 


6,444.06 

319,700 

63,626 

294,517 


14,959 


Value. 


1133,211 

214,199 

12,280 

16,786 


376,476 
a  25: 12 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


-  909.29 
-398,571 
+  57,482 
+255,830 


-    8,197 


Value. 


-$18,796 
-219,637 
+  11,321 
+  14,968 


-212,144 
«+     4.31 


a  Value  per  ton,  placer  product  excluded. 

In  Granite  County  the  total  tonnage  of  ore  treated  during  1906 
amounted  to  14,959  short  tons,  a  decrease  of  13,197  tons  as  compared 
with  1905.  The  silver  recovered  durine  the  year  amounted  to  less 
than  half  that  obtained  in  1905,  a  result  which  is  due  to  decreased 
activity  at  Granite.  The  gold  also  decreased,  but  the  copper  and  lead 
both  increased  by  notable  amounts.  The  value  of  all  the  metals  won 
during  1906  was  $376,476,  against  $558,620  m  1905. 

First  CTiance  district — In  the  First  Chance  district,  near  Gramet, 
the  First  Chance  Mining  Company  operated,  chiefly  through  lessees, 
the  Lead  King,  Red  Cloud,  Crescent,  Robert  Emmett,  Fourth  of  July, 
and  Fairview  mines.  These  mines  are  opened  by  means  of  shafts  and 
tunnels,  the  longest  being  1,500  feet.  The  company  has  a  10-stamp 
amalgamation  and  concentration  mill,  but  it  was  not  used  in  1906. 
Other  mines  operated  include  the  Magone  and  Anderson,  Nancy 
Hanks,  Shamrock,  and  Lynx. 
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Production  of  metals  and  their  ores  in  the  First  Chance  district j  Granite  County,  Mont., 

in  1905  and  1906. 


Metal. 


Gold fine  ounces. 

Silver do. . . 


Total  value 

Ore  output short  tons. 


1905. 


Quantity. 


0,133.85 
7,062 


Value. 


1126,800 
4,250 


1906. 


Quantity. 


5,040. 47 
6,058 


2,709 


131,059 
a4S.38 


3,250 


Value. 


1104,196 
4,059 


106,255 
a  33. 31 


Increase  (+)  or 
decrease  (— ). 


Quantity.  I    Value. 


1,093.48 
994 


S22,604 
200 


+ 


'  -  22,804 

541    a-     15.07 


o  Value  per  ton. 


FlirU  Creek  district. — In  the  Flint  Creek  district  at  Philipsbnrg  and 
Granite  there  were  13  mines  reporting  production  during  1906.  The 
output  of  silver  in  this  district  snows  a  large  decrease,  but  the  produc- 
tion of  the  other  metals  is  increasing.  The  Grood  Hope  Milling  Com- 
panj^  has  a  10-stamp  mill  at  Philipsburg,  which  is  said  to  be  the  oldest 
mill  in  the  State  still  in  operation.  The  Hope  mine  has  an  adit  tunnel 
3,000  feet  long.  The  Granite  Bimetallic  (Jonsolidated  Mining  Com- 
pany owns  the  Granite  and  Bimetallic  mines  at  Granite.  These  are 
opened  by  means  of  vertical  shafts  1,500  and  1,700  feet  deep.  The 
mines  of  the  company  are  now  operated  by  lessees.  A  preliminary 
report  on  the  region  by  Mr.  W.  H.  Emmons  has  appeared  in  Bulletin 
315  of  the  United  States  Geological  Survey.  The  tunnel  on  the  Hobo 
mine  was  lengthened  to  4,000  teet  during  1906.  The  Trout  mine  has 
a  vertical  shaft  600  feet  in  depth.  It  is  now  operated  by  James 
Patten.  The  San  Francisco  mine  has  an  incline  shaft  550  feet  deep. 
It  produces  silver-lead  ore,  which  is  smelted  at  East  Helena. 

Production  of  metals  and  their  ores  in  the  Flint  Creek  district,  Granite  County,  Mont., 

in  1905  and  1906. 


Metal. 


Gold fine  ounces. 

Silver do . . . 

Copper pounds. 

Lead do \ 


1905. 


Quantity. 


808.30 
709,305 


Value. 


$16,709 
428,420 


1906. 


Quantity. 


Value. 


38,687 


1,818  I 


1,011.54  $20,910 

306,896  205,619 

7,197  I  1,389 

171,072  I  9,751 


ToUl  value I    446,947 

Oreoutput shorttons.J         24,116  j     ol8.44 


7,849 


237,609 
a30.25 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


Value. 


+  203  24 
-402,409 
+  7,197 
+  132,385 


-  16,267 


+  $4,201 
-222,801 
+  1,389 
+     7,933 


-209,278 
a+     11.81 


o  Value  per  ton,  placer  product  excluded. 

Gold  OreeTc  district, — The  Princeton  Mining  Company  shipped  some 
silver-lead  ore  from  its  mine  near  Princeton  to  East  Helena.  The 
mine  is  opened  b^  a  shaft  300  feet  deep.  Some  placer  mining  is  in 
progress  in  this  district. 

ned  Lion  district — The  Hannah  mine,  of  the  Milwaukee  Gold 
Extraction  Company,  is  located  on  a  contact  between  granite  and 
limestone.     The  company  has  a  Chilian  mill  with  amalgamation 

Elates,  and  also  a  cjanide  plant;  these  are  connected  with  the  mine 
y  means  of  an  aerial  tramway. 
South  Boulder  district. — The  Gold  Reef  Mining  Company  has  a 
shaft  325  feet  deep  and  2,600  feet  of  tunnels.     The  company  has  a 
35-ton  free-milling  plant  without  concentration,  and  also  a  10-ton 
cyanide  mill. 
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Production  of  metals  and  their  ores  in  Jefferson  County  ^  MorU.^  in  1905  and  1906. 


Metal. 


Gold fine  ounces. 

Silver do. . . 

Copper pounds. 

Leaci do... 

Total  value 

Ore  output short  tons. 


1905. 


Quantity. 


8,765.45 

434,138 

174,073 

1,081,817 


34,434 


Value. 


1181,198 

262,219 

27,155 

50,846 


1906. 


Quantity. 


8,712.51 
268,807 
255,428 
811,616 


521,418 
o  14.97 


20,631 


Value. 


$180,104 

180,101 

49,296 

46,262 


455,765 
a  21. 89 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


-  52.94 
-165,331 
+  81,355 
-270,201 


-  13,808 


Value. 


-$1,094 
-82,118 
+22,143 
-  4,584 


-66,653 
a+     6.92 


a  Value  per  ton,  placer  product  excluded. 

Forty-nine  deep  mines  in  Jefferson  County  report  20,631  tons  of  ore 
of  an  average  value  of  $21.89  per  ton  sold  or  treated  in  1906.  This  is 
a  decrease  of  13,803  tons,  but  an  increase  of  $6.92  in  the  value  per  ton. 
The  production  of  silver-lead  ores  decreased  notably;  gold  shows 
very  little  change,  while  copper  shows  an  increase.  The  total  value 
of  metals  recovered  during  tiie  year  was  $455,765,  as  against  $521,418 
in  1905. 

Boulder  district, — Moore  and  Gendle  operated  the  Baltimore  mine 
in  the  Boulder  district,  shipping  the  ore,  which  carries  gold,  silver, 
and  lead,  to  the  East  Helena  smelter. 

Gataract  district. — Mr.  P.  F.  Dowling  shipped  old  tailings  from  the 
mill  on  the  Ruby  mine  to  smelters  at  Butte.  He  also  operated  the 
Hiawatha  mine,  shipping  gold-silver  ore  to  Butte.  This  mine  is 
opened  by  a  vertical  snaft  400  feet  deep  and  a  tunnel  600  feet  long. 
The  Gray  Eagle  mine,  in  the  Cataract  district,  is  now  controlled  by  the 
Montana  Consolidated  Copper  Company,  which  operated  it  during 
part  of  1906.  The  mine  has  one  tunnel  1,400  feet  long.  The  same 
company  shipped  gold-silver-lead  ore  from  the  Comet  mine  to  !Bast 
Helena.  The  Pittsburg  and  Montana  Development  Company  is  ship- 
ping similar  ore  from  the  Sirius  mine. 

Production  of  metals  and  their  ores  in  the  Cataract  district^  Jefferson  County ^  Mont.,  in 

1905  and  1906. 


Metal. 

1905. 

1906. 

Increase  (+)  or 
decraaaeC— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Valoe. 

Gold fine  ounces. . 

silver • do... 

Copper pounds. . 

Lead do 

1,408.47 
131,965 
132,073 
173,529 

129,116 
79,707 
20,603 
8,156. 

2,152.13 

107,697 

35,721 

331,497 

$44,489 

72,157 

6,893 

18,895 

4-  743.66 
-  24,268 
-96,352 
+157,968 

+$15,373 

-  7,550 

-  13,710 
+  10,739 

Total  value 1 . . 

137,582 
a  30. 97 

142,434 
a2S.89 

4.     4.852 

Ore  output short  tons. . 

4,443 

5,502 

+    1,060 

«—      5.08 

a  Valae  per  ton. 


Colorado  district, — From  the  Alta  mine  in  the  Colorado  district 
near  Wickes  ore  was  shipped  to  the  East  Helena  smelter.  The 
Helena  and  Livingston  Smelting  and  Seduction  Company  worked 
the  Gregory,  Banner,  and  West  Rumley  mines.    The  Bert^  mine  was 
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-worked  in  1906  by  Chapin  and  Bartlett;  it  is  now  controlled  by  the 
Boston  and  Corbm  Copper  and  Silver  Mining  Compan;y\  The'mine 
produces  values  in  gold,  silver,  and  copper.  Other  mines  reporting 
production  in  this  district  include  the  Mount  Washington,  East 
Kumley,  Minah,  State,  and  Minnesota. 

Production  of  metals  and  their  ores  in  the  Colorado  district,  Jefferson  County  j  Mont.,  in 

1905  and  1906. 


Metal. 


Gold fine  omioes. . 

Silver do 

Copper pounds. . 

Lead do 

Total  value 

Ore  output short  tons. . 


1905. 


Quantity. 


777.11 

66,368 

23,380 

409,672 


3,194 


Value. 


$16,064 

40,086 

3,647 

19,255 


79,052 
a  24. 75 


1906. 


Quantity. 


303.86 

23,066 

168,374 

104,572 


2,393 


Value. 


16,281 

15,453 

32,496 

5,962 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


60,192 
0  25.15 


-  473.25 

-  43.302 
+144,994 
-305,100 


Value. 


-19,783 
-24,633 
+28,849 
-13,293 


801 


-18,800 
o  -f-     0.  40 


a  Value  per  ton. 

EOehom  district, — From  the  Elkhorn  district  ten  mines  report  pro- 
duction in  1906,  as  compared  with  six  in  1905.  The  total  value  of 
metals  recovered  in  1906  was  $117,453,  against  $90,743  in  1905. 
Mr.  J.  H.  Longmaid  has  reopened  the  famous  Elkhorn  mine,  which 
has  an  incline  shaft  2,300  feet  deep,  and  is  pumping  out  the  water. 
The  mill  on  the  property  is  eauipped  with  Frue  vanners.  Much  gold 
ore  was  shipped  to  East  Helena  from  the  Gould  and  Curry  mine. 
This  ore  carries  a  large  amount  of  iron,  making  it  valuable  for  fluxing 
purposes.  A  100-ton  cyanide  plant  is  under  construction  at  the 
mine.  The  Heagen  mine  is  probably  on  the  same  vein  system  as  the 
Gould  and  Curry.  Other  producing  mines  include  the  Rose  Gold, 
Little  Hope,  Scioto,  Golden  Moss,  and  Peacock.  Mr.  W.  H.  Weed 
has  described  the  geology  and  ore  deposits  of  the  Elkhorn  district  in 
the  Twentynsecond  Anaual  Report  of  the  Geological  Survey. 

The  production  of  metals  in  1906  is  given  in  the  following  table: 

MiUtUic  production  in  the  Elkhorn  district,  Jefferson  County,  Mont.,  %n  1906. 

Gold fine  ounces..  3,950.22  $81,657 

Silver do....      39,788  26,659 

Copper pounds..       27,158  5,242 

L«id do....    -  68,313  3,895 

Total  value 117, 453 

Lump  Gvlch  district — The  Liverpool  Mining  Company  operated 
the  Liverpool  and  Washington  mines  until  about  the  middle  of  the 
year  when  a  strike  of  the  miners  resulted  in  closing  the  mine.  The 
mine  has  a  well-timbered  two-compartment  shaft  750  feet  deep. 

Warm^  Sjning  district, — The  Carbonate  Chief  mine  in  the  Warm 
Spring  district  near  Clancy  is  opend  by  three  tunnels,  the  longest  being 
1,500  feet.  Gold-eilver-fead  ore  was  shipped  from  the  Bell  mine, 
which  is  opened  by  three  adit  tunnels  500,  1,000,  and  1,200  feet  long, 
respectively. 


280 


MINEBAL   RESOURCES. 


LEWIS  AND  CLABK  COIJNTT. 


Production  of  metals  and  their  ores  %n  Lewis  and  Clark  County^  Mont.,  in  1905  and  1906. 


Metal. 


PLACERS. 

Gold fine  ounces. . 

Silver do 

DEEP  MINES. 


1905. 


Gold fine  ounces. , 

Silver do 

pounds..' 

do 


Copper. 
Lead... 


Quantity. 


574.39 
85 


26,929.75 

153,505 

5,705 

205,283 


Value. 


111,874 
51 


556,687 

92,717 

890 

9,648 


Total  value 

Ore  output short  tons..         151,655 


671,867 
04.35 


1906. 


Increase  (+)  or 
decrease  (— ) . 


Quantity. 


529.92 
86 


25,327.03 

102,603 

47,537 

522,248 


96,437 


Value.   I  Quantity. 


110,954 
58 


523,556 

68,744 

9,173 

29,768 


+ 


44.47 
1 


-1,602.72 
-  50,902 
4-  41,832 
+  316,965 


642,253 
a6.55 


-     55,218 


Value. 


-     S920 
+  7 


-33,131 
-23,973 
+  8.283 
+20,120 


-29.614 
0+     2.20 


o  Value  per  ton,  placer  product  excluded. 

Forty-three  deep  mines  in  Lewis  and  Clark  County  report  a  total 
ore  tonnage  of  96,437  tons,  which  is  a  decrease  of  55,218  tons  as  com- 
pared with  the  figures  for  1905.  But  the  total  value  of  metals  recov- 
ered decreased  only  $29,614,  on  account  of  a  notable  increase  in  the 
average  value  per  ton  of  the  ore  treated.  Gold  is  the  chief  product  of 
the  nunes  of  the  county,  the  yield  being  more  than  half  a  nullion  dol- 
lars during  the  year. 

Bald  Butte  district. — Operations  at  the  Bald  Butte  mine  took  on  new 
life  on  account  of  the  discovery  of  additional  ore  bodies.  The  mine  is 
equipped -with  a  40-stamp  plate  amalgamation  mill  provided  with 
Frue  vanners  for  concentration.  Hendricks  Bros,  have  a  2-stanip 
mill  at  the  Mammoth  and  Strawberry  mines. 

Dry  Gulch  district. — In  the  Dry  Gulch  district  near  York  some  gold 
ore  was  shipped  from  the  Golden  Cloud  mine.  Otherproducing  mines 
include  the  Edith,  Last  Rose  of  Summer,  and  Mike  Blorse. 

Helena  district — A  considerable  quantity  of  gold-silver-lead  ore 
was  shipped  from  the  Howard  mine.  The  Pittsburg  and  Montana 
Copper  Company  sent  the  fluxing  ore  from  the  Spring  Hill  mine  to  the 
Pittsmont  and  Washoe  smelters.  Other  mines  operated  include  the 
Jumbo,  Helena,  Jaspar,  and  West  Virginia. 

Ottawa  district. — The  Montana  Mining  Company  (Limited)  is  work- 
ing the  Drum  Lummon  mine,  and  treating  old  tailings  in  a  400-ton 
cyanide  plant.  It  also  has  a  40-stamp  mill  with  concentrating  equip- 
ment. Other  mines  producing  during  the  year  include  the  Jerusna 
and  Penobscot. 

Stemple  district. — The  Gold  Cord  Mining  and  Milling  Company  con- 
trols the  Empire  mine.  The  company  has  a  60-stamp  mill  and  a  500- 
ton  cyanide  plant.  The  Gould  Mines  Company  worked  the  Jay 
Gould  mine  in  the  Stemple  district.  The  company  has  a  30-stamp 
mill  without  concentration,  and  also  a  100-ton  cyanide  plant. 

IJnionvilU  district. — The  Whitlatch  Mining  Company  is  operating 
the  Whitlatch  mine.  The  ore,  which  carries  values  m  gold  and  silver, 
is  run  through  a  20-stamp  plate-amalgamation  mill  equipped  with 
concentrating  machinery,  and  the  concentrates  are  sent  to  the  East 
Helena  smelter. 
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Vaughn  district, — The  Valley  Forge  mine  in  the  Vaughn  district  at 
Rimim  was  operated.  Gold-sliver-lead  ore  was  shipped  from  the 
Caplice  Extension  mine  to  the  East  Helena  smelter.  Other  mines 
in  the  district  productive  in  1906  include  the  Lady  Washington, 
Marv  Aloys,  R.  E.  Lee,  South  Bend,  Bassett,  Transit,  Hennessy,  and 
Castle  Rock. 


MADISON  COTJHTT. 


Production  of  metals  and  their  ores  in  Madison  County,  Mont.,  in  1905  and  1906. 


Metal. 


PLACBR8. 

Gold. fine  ounces. . 

Silver. do 

DBBP  MINES. 

Gold. fine  ounces. . 

Silver do.  - . . 

Copper pounds. . 

Lead do — 

Total  value 

Ore  output short  tons 


1905. 


Quantity. 


13,122.13 
1,985 


22,065.62 

135,855 

25,437 

466,828 


Value. 


49,204 


1271,258 
1,199 


456,137 

82,056 

3,968 

21,941 


836.559 
a  11. 46 


1906. 


Quantity.  !    Value. 


18,916.74  !  $391,044 
3,020  2,023 


Increase  (4-)  or 
decrease  (— ). 

Quantity.  '    Value. 


+5,794.61     +119,786 
+      1,035  '  +        824 


13,142.24 

114,456 

80,633 

461,986 


20,497 


271,674 
76,685 
15,562 
26,333 

783,321 
a  19. 04 


-8,923.38 

-  21,399 
+     55,196 

-  4,842 


-184,463 
-  5,371 
+  11,594 
+     4,392 


-  53,238 

-    28,707  ,  +    a7.58 


o Value  per  ton,  placer  product  excluded. 


Sixty  deep  mines  in  Madison  County  reported  a  total  tonnage  of 
20,497,  against  fifty-nine  mines  with  an  output  of  49,204  tons  in  1905; 
but  this  decrease  m  tonnage  is  largely  offset  by  a  large  increase  in 
the  average  value  per  ton,  and  the  net  result  is  a  loss  of  $173,848  in 
total  value  of  the  output  of  deep  mines.  Gold  is  the  chief  product 
of  the  mines  of  Madison  County,  but  silver  and  lead  ores  are  produced 
in  considerable  amounts. 

The  output  of  the  placer  mines  of  the  county  registers  a  large 
increase,  and  this  is  aue  to  the  success  of  dredging  operations  on 
Alder  Gulch,  where  the  Conrey  Placer  Mining  Company  has  several 
dredges  at  work.  One  of  the  novel  features  of  the  work  is  the  use 
of  electric  power  to  operate  the  dredges.  Another  is  the  success 
achieved  in  nandling  the  gravel  even  where  it  contains  large  bowlders. 
Bed  rock  is  found  to  be  generally  a  tenacious  clayey  material,  which 
may  be  volcanic  ash.  There  is  no  increase  in  gold  values  just  above 
this  bed  rock;  therefore  the  operators  aim  to  excavate  to  bed  rock 
without  penetrating  it.  This  is  desirable  for  the  further  reason  that 
the  clay  oed  rock  will  not  fall  from  the  buckets,  but  must  be  scraped 
out. 

Browns  Gulch  district. — The  Easton  and  Pacific  mines,  in  the 
Brooms  Gulch  district,  near  Virginia  City,  were  operated  by  the  Ell- 
ing  estate.  The  mines  are  opened  by  a  vertical  shaft  300  feet  deep 
and  by  four  tunnels.  The  equipment  includes  a  10-stamp  mill  witn 
concentrating  tables  and  a  25-ton  cyanide  plant  used  on  the  tailings. 

Lower  Hot  Spring  district. — Charles  Carlson  and  Albert  Barter 
shipped  gold-silver  ore  from  the  Red  Bluff  mine  to  East  Helena. 
Minmg  in  this  district  is  at  present  on  a  small  scale  from  several 
properties,  including  the  Birdie,  Pony,  Mascot,  and  Borosco. 
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Mineral  HiU  district, — The  Garnet  Gold  Mining  Company  is  oper- 
ating the  Galena  group  of  mines,  in  the  Mineral  Hill  district,  near 
Pony.  The  ore  is  reduced  in  a  20-stamp  mill,  with  copper  plates 
and  vanners,  and  carries  values  in  gold,  silver,  copper,  and  lead. 
Elhng  and  Morris  are  working  the  Boss  Tweed  ^oup.  They  have 
a  10-stamp  mill  2  miles  below  the  mine.  Other  mmes  in  this  district 
productive  in  1906  include  the  White  Pine,  Ned,  Pony,  and  Union. 

Production  of  metah  q,nd  their  ores  in  the  Mineral  Hill  district^  Madison  County ,  Mont., 

in  1905  and  1906. 


Metal. 


Gold fine  ounces. . 

Silver do 

Copper pounds. . 

Lead do 

Total  value 

Ore  output short  tons.. 


1905. 


Quantity.      Value. 


4,321.78 

4,350 

3,205 

85,326 


$89,339 

2,631 

500 

4,010 


10,932 


96.480 
a  5. 70 


1906. 


Quantity. 


4,008.37 

8,893 

50,383 

112,007 


11, 132 


Value. 


$82,859 
5.959 
9,724 
6,385 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


104,927 
a9.42 


-313.41 
+  4,637 

+47, 178 
+26,681 


-  5,800 


Value. 


-$6,480 
+  3,328 
+  9,224 
+  2,375 


+  8.447 
o+    3.72 


o  Value  per  ton. 

Rahhit  district, — The  total  value  of  the  metal  product  of  the  Rabbit 
district  increased  from  $14,597  in  1905  to  $26,612  in  1906.  Mines 
producing  during  the  year  include  the  Anything,  Watseca,  Legal 
Tender,  Cooper,  New  Clifton,  Eureka,  Eifeida,  Golden  Pacific,  and 
Carolina. 

Silver  Star  district, — The  Iron  Rod  Mining  Company  operated  the 
Hudson  and  Iron  Rod  mines,  in  the  Silver  Star  district.  The  Hudson 
mine  has  an  incline  shaft  350  feet  deep,  while  the  Iron  Rod  mine  is 
opened  by  a  tunnel  1,100  feet  long.  The  company  has  a  15-stamp 
amalgamation  mill,  with  concentrating  tables,  and  a  20-ton  cyanide 

Klant,  used  in  cyaniding  old  tailings.  The  Broadway  Mining  and 
[illing  Company  worked  the  Bowery  mine  through  an  incline  shaft 
550  feet  deep  and  a  tunnel  1,100  feet  long.  Other  productive  mines 
include  the  Stella,  Green  Campbell,  Moonlight,  CricKett,  and  Lester. 

Productio7i  of  metals  and  their  ores  in  the  Silver  Star  district,  Madison  County ,  Mont.,  in 

1905  and  1906. 


Metal. 


Gold fine  ounces. 

SilviT do... 

pounds. 

do... 


a'': 


Total  valuo 

Oro  output short  tons. 


1905. 


1906. 


Quantity.  ,    Value. 


3.  i»).r>8 

4.43.') 

6.000 

83.330 


$65,934 

2,679 

936 

3,917 


Quantity.  '    Value. 


1,668.11 

2,847 

22,733 

123,925 


$34,482 
1,909 
4,387 
7,063 


1,918 


73.466 
O38.30 


I 


1,919 


47.841 
a  24.98 


Increase  (+)  or 
decrease  (— ). 


Quantity. 


-1,521.47 
-  1,588 
+  16,733 
+    40,505 


Value. 


-131,452 
-  770 
•f  3.451 
•f     3,146 


-  25,625 
!•-     13.37 


o  Value  per  ton. 


Summit  district, — The  Kearsarge  was  bonded  to  parties  who  carried 
on  development  work  during  the  latter  part  of  the  year.  Grold-sUver- 
lead  ore  was  shipped  from  the  St.  John  mine  to  East  Helena. 
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Tidal  Wave  distrid.-^hijyinenta  from  this  district  were  all  small. 
They  came  from  the  Little  Goldie,  Miner's  Union,  Keynote,  Rollette, 
and  Johnson  mines. 

Upper  Hot  Springs  district — ^The  Columbus  mine,  in  the  Upper  Hot 
Sprm^  district,  near  Norris,  was  operated.  The  mine  workings  reach 
a  depui  of  350  feet.  Other  producing  mines  include  the  Revenue  and 
the  Boaz. 

Washington  district — ^The  George  McKee  mine,  in  the  Washington 
district,  is  being  worked.     It  is  located  on  a  contact  between  rhyolite 

Eorphyry  and  Archean  gneiss.     Other  properties  include  the  High 
Juff  and  Lehigh  mines. 


XEAGHEB  COUNTY. 


The  Castle  Moimtain  Mining  district,  in  Meagher  County,  is  inactive 
at  present.  The  same  is  true  of  the  Mussel  Shell  district,  near  Cop- 
peropolis.  The  California  Mining  Company  is  operating  a  placer 
mine  in  Thompson  Gulch  near  White  Sulphur  Springs. 


XISSOULA  COUNTY. 


Production  of  metals  and  their  ores  in  Missoula  CownXy,  Mont.,  in  1905  and  1906. 


Metal. 


PLACEBS. 

Gold ftno  ounces. . 

Silver do 

DEEP  MINES. 


Gold « fine  ounces. . 

Silver do 

pounds.. 

do 


^}. 


Total  value 

Ore  output short  tons. 


1905. 
Quantity. 


1906. 


Increase  (4-)  or 
decrease  (— ). 


2,067.26 
90 


141.50 

4,933 

45,086 

31,516 


660 


Value.    I  Quantity. 


142,734  '■      2,256.23 
85 


55 


2,925 
2,980 
7,034 
1,481 


80.16 

2,510 

57,436 


57,209 
a  21. 85 


409 


Value.      Quantity.  ;    Value 


I 


$46,640 
57 


1,657 

1,682 

11,085 


+  188.97 
-    5 


-  61.34 

-  2,423 
+  12,350 
-31,516 


+$:j,90<i 
+    2 


-  1,268 

-  1,298 
+  4,051 

-  1,481 


61,121 
a  35.  26 


+  3.912 

251  |«+  13.41 


o  Value  per  ton,  placer  product  excluded. 

Missoula  County  registered  a  decrease  in  the  metallic  output  of 
deep  mines  except  in  copper,  but  the  total  value  of  the  product  of 
the  deep  mines  snows  practically  no  change.  On  the  other  hand,  the 
averse  value  per  ton  shows  a  notable  increase.  The  placer  product 
also  shows  an  mcrease. 

WaUnce  district — The  Cape  Nome  Mining  Company  has  a  double- 
compartment  vertical  shaft  300  feet  deep  on  the  (Jape  Nome  mine,  in 
the  Wallace  district,  near  Clintpn.  The  Hidden  Treasure  mine,  in  the 
same  district,  is  operated  by  the  owner  and  also  by  lessees. 


PARK  COUNTY. 


The  value  of  the  metal  output  of  Park  County  in  1906  was  quite 
small,  but  developments  are  m  progress  in  the  county  which  may 
restore  it  to  its  place  as  an  important  producer.  In  the  New  World 
district  at  Cooke  City  two  smelters  have  been  erected,  and  thus  the 
handicap  of  lack  of  transportation  facihties  is  in  a  measure  removed. 
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Several  companies  are  now  engaged  in  mine-development  work  in  the 
district. 

In  the  Crevasse  district  near  Jardine  the  Conrad  Stanford  Company- 
has  prosecuted  active  development  work  on  the  Crevasse  Moimtain 
mine.  In  the  Sheepeater  district,  also  near  Jardme,  the  Kimberley 
Montana  Gold  Minmg  Company  has  foimd  a  valuable  deposit  of 
tungsten  ore  (scheelite)  in  the  Kimberly  mine. 


POWELL  COTJHTY. 


ProdiLction  of  metals  and  their  ores  in  Powell  County,  Mont.y  in  1905  and  1906, 


Metal. 


PLACERS. 

Gold fine  ounces. . 

SUver do 

DEEP  MINES. 

Gold fine  ounces. . 

Silver do 

Copper pounds. . 

Lead do 

Total  value 

Ore  output short  tons.. 


1905. 


Quantity. 


l,4n.97 
157 


1,764.62 

20,855 

532 

245,428 


7,647 


Value. 


930,429 
95 


36,478 

12,597 

83 

11,535 


91.217 
07.94 


1906. 


Quantity. 


2,123.68 
260 


2,402.06 

29,174 

7,555 

180,289 


9,127 


Value. 


943,900 
174 


49,655 

19,547 

1,458 

10,277 


125,011 
08.86 


Incxeaae  (+)  or 
decrease  (— ). 


Quantity. 


+651.71 
+      103 


+637.44 
+  8,319 
+  7,023 
-65,139 


+  1,480 


Value. 


+$13,471 
+         79 


+ 

+ 
+ 


13, 176 
6,950 
1,375 
1,258 


33,794 
0.92 


o  Value  per  ton,  placer  product  excluded. 

Nine  deep  mines  in  Powell  Countv  reported  a  total  output  of  9,127 
tons  in  1906  against  six  mines  with  a  total  output  of  7,647  tons  in 
1905.  The  production  of  all  metals  increased  except  in  the  case  of 
lead.  Grold  is  the  most  important  product  of  the  Powell  County 
mines. 

Placer  mining  is  making  good  progress  in  the  county;  one  company 
has  a  dredge  in  operation  on  Gold  Ureek ;  another  company  is  ooing 
extensive  hydraulic  minir^  in  the  Pioneer  district. 

Ontario  district. — The  Twin  City  Mining  and  Milling  Company  is 
developing  the  Blow  mine  in  the  Ontario  district  near  Elnston.  Gold- 
silver-lead  ore  was  shipped  to  the  East  Helena  smelter  from  the  Big 
Dick  mine. 

ZozeU  district, — ^The  Emery  Mining  Company  operated  its  concen- 
trator at  the  Carbonate  mine  in  the  Zozell  district  near  Deer  Lodge, 
sending  the  concentrates  to  the  East  Helena  smelter. 

BAVALLI  COUNTY. 

The  Curiew  mine  near  Mctor  was  reopened  during  1906,  and  ship- 
ments of  silver-lead  ore  were  sent  to  the  East  Helena  smelter.  Tne 
mine  has  a  vertical  shaft  300  feet  deep ;  it  is  eguipped  with  a  120-ton 
concentrator.  Some  of  the  interesting  geologic  features  of  this  mine 
were  mentioned  in  a  survey  report  on  the  Bitter  Root  Mountains  by 
W.  Lindgren  (Professional  Paper  27,  U.  S.  Geol.  Survey,  1904). 

SANDERS  COUNTT. 

The  new  county  of  Sanders  came  into  existence  by  legislative 
enactment  on  March  1,  1906,  being  created  out  of  the  northwestern 
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?3rtion  of  Missoula  County.     Very  little  mining  is  in  progress.     The 
oorman  Mining  Company  shipped  some  gold  ore  from  Plains  to  the 
smelter  at  East  Helena. 


SILVEBBOW  COHNTT. 


Production  of  metals  and  their  ores  in  Silverbow  County^  Mont.,  in  1905  and  1906. 


Metal. 


1905. 


Quantity. 


Gold fine  ounces. 

Silver do... 

Copper pounds. 

Lead , 


Zinc. 


.do., 
.do. 


Total  value 

Ore  output... short  tons. 


61,251.20 

11,191,016 

304,307,893 

1,140,666 

1,560,000 


4,419,300 


Value. 


11,266,175 
6,759,373 

47,472,031 
53,611 
92,040 


55,643,230 
a  12.50 


1906. 


Quantity. 


60,495.97 

10,715,721 

289,780.050 

895,566 

6.579.000 


5,019,234 


Value. 


Increase  (4-)  or 
decrease  (  — ). 


11,250,563 

7,179,533 

55,927,550 

51,048 

401,319 


Quantity. 


-  755.23 

-  475,295 
-14,527,843 

-  245, 100 
+  5.019,000 


Viilue. 


64,810,013 
a  12.91 


+       599)934 


-    115,612 

+     420,160 

-4-8,455,519 

2,563 

+    309,279 


+9,166.784 
a+  0.32 


a  Value  i)er  ton,  placer  product  excluded. 

Sixty  deep  mines  in  Silverbow  County  report  a  total  output  of  ore 
of  5,019,234  tons  in  1906  against  60  mines  with  an  output  of  4,419,300 
tons  in  1905.  The  average  value  per  ton  increased  from  $12.59  in 
1905  to  $12.91  in  1906.  The  total  value  reached  $64,810,013  in 
1906,  which  is  an  increase  of  $9,166,784  over  the  preceding  year. 
These  large  figures  of  increased  value  are  not  due  to  increased  output 
of  metals,  as  the  county  shows  a  decrease  in  the  production  of  all  the 
metals  except  zinc,  but  are  due  to  the  high  ruling  price  of  copper  and, 
to  a  less  extent,  or  silver,  lead,  and  zinc  during  1906. 

In  value  of  copper  produced  and  in  total  value  of  metallic  output 
Silverbow  Coimty  established  a  new  record  in  1906,  and  this  resulted 
in  larger  totals  in  the  same  items  for  the  whole  State  than  ever  before. 
This  resulted  in  spite  of  a  decreased  production  of  copper,  silver, 
gold,  and  lead. 

The  high  price  of  copper  has  resulted  in  still  further  increasing  the 
available  ore  reserves  in  the  mines  of  Butte,  and  much  of  the  ore 
mined  in  1906  could  not  have  been  treated  at  a  profit  when  copper 
was  worth  only  12  cejits. 

Summit  VaUey  district. — The  production  of  the  Summit  Valley  dis- 
trict in  1906  was  the  total  production  of  Silverbow  County,  except 
for  the  placer  gold  obtained  in  German  gulch  and  elsewhere.  This 
condition  may  soon  cease,  however,  since  exploratory  work  has  grad- 
ually spread  from  the  central  portion  of  Butte  until  it  has  gone 
beyond  the  limits  of  the  district  in  all  directions. 

On  account  of  the  prominence  of  the  city  whose  growth  has  been 
due  to  the  mines  of  the  camp  the  Summit  Valley  district  is  commonly 
known  as  the  Butte  district. 

Probably  the  most  important  occurrence  of  the  year  in  mining 
circles  in  Butte  was  the  settlement  of  the  long  continued  struggle 
between  the  United  Copper  Company  and  the  Amalgamated  Copper 
Company.  By  the  terms  of  the  settlement  all  the  large  properties 
of  the  United  Copper  Company  in  Butte  except  the  Lexington  mine 
were  taken  over  by  the  Butte  Coalition  Copper  Company  on  Feb- 
ruary 14.  This  latter  company  is  a  new  corporation  friendly  to  the 
Amalgamated  Company,  and  organized  by  Thomas  F.  Cole,  John  D. 
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Ryan,  and  others  allied  with  the  last-named  company.  As  a  result 
of  this  settlement,  all  of  the  numerous  lawsuits  between  the  waning 
companies  have  been  dismissed,  rich  ore  bodies  which  were  under 
injunction  have  been  released  for  active  mining,  and  capital  both  in 
Butte  and  elsewhere  has  been  found  abundantly  for  elaborate  and 
expensive  exploratory  work  on  all  sides  of  Butte.  Much  more  work 
of  this  character  is  now  in  progress  than  ever  before  in  the  history  of 
the  district.  Actual  results  in  the  way  of  ore  shipments  were  obtamed 
by  only  a  few  of  the  new  companies  during  1906.  Such  results  came 
especially  from  the  region  near  Columbia  Gardens,  east  of  Butte, 
perhaps  chiefly  because  the  ore  there  is  found  at  shallow  depth  in  the 
form  of  chrysocoUa,  cuprite,  etc. 

The  Anaconda  Copper  Mining  Company  deepened  the  shaft  on  the 
High  Ore  mine  400  feet  to  the  2,600-foot  level.  This  mine  is  equipped 
with  large  pumping  engines,  and  several  mines  in  the  vicinity  are 
allowed  to  drain  into  it.  Therefore  there  is  need  that  its  workings 
be  kept  lower  than  those  of  the  others.  The  shaft  during  the  first 
half  of  1907  was  deepened  further  to  2,875  feet.  The  Boston  and 
Montana  Company  completed  the  new  4-compartment  shaft  on  the 
Leonard  by  raising  from  several  different  levels,  and  its  depth  is 
now  1,200  leet.  The  company  also  deepened  the  shaft  on  the  Moun- 
tain View  200  feet  to  the  1 ,600-f oot  level,  and  that  on  the  East  Colusa 
100  feet  to  the  900-foot  level.  The  Trenton  Company  sank  the  shaft 
on  the  Gagnon  200  feet  to  the  2,100-foot  level.  The  shaft  on  the 
Moonlight  mine  of  the  Washoe  Company  is  now  1,800  feet  deep. 

The  Original  Company  deepened  the  shaft  on  the  Original  to  the 
2,000-foot  level.  Tne  same  company  entered  into  a  contract  with 
the  new  Davis  Daly  Estates  Company  to  run  a  crosscut,  starting  on 
the  1,800-foot  level  of  the  Original  mine,  some  2,000  feet  south,  in 
order  to  explore  ground  owned  oy  the  latter  company. 

The  Red  Metal  Company,  which  is  the  operating  company  for  the 
Butte  coalition,  deepened  the  shaft  on  the  Rarus  100  feet  to  the 
1,600-foot  level,  that  on  the  Cora  200  feet  to  the  2,300-foot  level,  and 
that  on  the  Minnie  Healey  200  feet  to  the  1,300-foot  level. 

The  North  Butte  Company  continued  its  crosscutting  to  the  north 
after  buying  the  Berlin  group,  but  has  not  yet  reached  the  vein  on  the 
Berlin. 

The  Montana  Zinc  Company  lost  the  mill  which  it  was  operating, 
and  its  equipment,  by  fire  in  July  and  has  not  resiuned  operations. 

Development  work  on  a  large  scale  was  carried  forward  in  the  region 
east  and  northeast  of  Butte.  The  Boston  and  Montana  Company 
reached  the  600-foot  level  in  the  new  shaft  on  the  Greenleaf ,  ana  will 
go  to  the  1,000-foot  level.  The  Butte  Copper  Exploration  Company, 
which  is  a  new  corporation,  sank  the  Six  0^ clock  shaft  to  the  1,000- 
foot  level  and  began  crosscutting.  The  Butte  and  London  Com- 
pany is  sinking  a  shaft  some  distance  eastward  from  the  North  Butte, 
and  the  Butte  and  Bacom  Company  is  sinking  three  shafts  in  the 
district  farther  north.  Several  other  companies  are  actively  engaged 
in  important  development  work. 

Former  Senator  W.  A.  Clark  has  begun  work  on  a  shaft  on  the  Elm 
Orlu  to  develop  that  claim  and  the  Poser. 

Several  changes  occurred  during  the  year  which  affected  the  treat- 
ment of  ores  by  the  various  smelters.     The  M.  O.  P.  smelter  was 
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owned  and  operated  by  the  Montana  Ore  Purchasing  Company  until 
February  14,  when  it  passed  into  the  hands  of  the  Ked  Metal  Com- 
pany, wnich  operated  it  for  five  months  and  then  closed  it  down  and 
dismantled  it.  The  ores  of  the  Red  Metal  Company  now  go  to  the 
Washoe  smelter.  The  Pittsmont  smelter  was  closed  on  April  15, 
and  the  ores  of  the  Pittsburg  and  Montana  Company  have  since  ^one 
to  the  Washoe  smelter.  Near  the  end  of  the  year  orders  were  given 
for  extensive  improvements  at  the  Boston  and  Montana  smelter  at 
Great  Falls,  which  will  lar^ly  increase  its  capacity.  At  the  Butte 
Reduction  Works  the  entire  crushing  mill  was  destroyed  by  fire 
early  in  January.  Arrangements  were  immediately  made  to  con- 
centrate the  ores  of  the  Or^nal  Company  at  Anaconda  and  the  Butte 
smelter  was  thus  kept  in  continuous  operation.  The  whole  concen- 
trator was  rebuilt  with  improvements,  and  was  in  operation  in  about 
sixty  days  after  the  fire. 

At  the  Washoe  smelter  of  the  Amalgamated  Company  improve- 
ments and  enlaj^ments  continue.  The  capacity  of  the  concen- 
trator has  been  increased  to  9^000  tons  daily  without  enlarging  the 
building.  The  concentrator  is  now  operated  by  electric  power 
instead  of  steam,  and  the  use  of  electric  pK)wer  is  to  be  extended  to  all 
parts  of  the  smelter.  Electric  power  is  now  obtained  to  the  amount  of 
4,400  horsepower  from  the  Missouri  River  near  Canyon  Ferry,  and 
to  the  amount  of  1,200  horsefK)wer  from  Flint  Creek  near  Philipsburg. 
The  roastin^lant  now  consists  of  64  of  the  Evans  Klepetko  McDougal 
furnaces.  The  reverberatory  plant  consists  of  eight  furnaces,  one 
102  feet  in  length,  six  112  feet  lon^,  and  one  1 16  feet  in  length  in  the 
hearth.  The  converter  plant  consists  of  eleven  stands,  and  one  more 
is  to  be  added,  and  the  ouilding  enlarged.  In  the  blast-furnace  sec- 
tion there  are  two  furnaces  51  feet  long  and  56  inches  wide  at  the 
tuyeres,  and  one  furnace  87  feet  long  by  56  inches  wide.  This  last 
furnace  will  soon  be  lengthened  to  144  feet.  The  average  daily 
capacity  of  the  smelter  is  now  10,200  tons. 

NEVADA. 

By  Charles  G.  Yale. 
PRODUCTION. 

As  the  total  value  of  the  gold,  silver,  and  associated  metals  pro- 
duced in  Nevada  in  the  calendar  year  1905  amounted  to  $9,453,114 
and  in  1906  to  $15,714,841  it  will  be  seen  that  the  State  shows  the 
very  marked  increase  for  the  year  of  $6,261,727.  Moreover,  there 
was  a  decided  gain  in  every  one  of  the  metallic  values,  the  most 
notable,  as  was  to  have  been  expected,  being  in  the  ^old — $5,200,885. 
The  silver  increase  was  considerably  over  half  a  million  dollars  and 
the  copper  about  a  quarter  of  a  million,  and  both  lead  and  zinc  show 
satifdPactory  advances,  as  subsequent  tables  in  this  chapter  show  in 
detail. 

Although  Nye  County  was  mucli  the  largest  producer  in  the  State  in 
1905  and  mcmased  its  output  in  the  year  under  review  by  $685,620, 
yet  it  now  takes  second  rank,  giving  the  first  place  to  Esmeralda 
County,  which  has  a  total  output  for  the  year  of  $7,293,543.     Of  this 
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$7,125,119  is  ^old,  $7,026,154  of  which  came  from  the  famous  Gold- 
field  camp,  wmch  also  yielded  $10,484  in  silver.  The  increase  in  pro- 
duction of  this  camp  over  the  previous  year  was  $5,148,499.  The 
increase  at  Tonopah,  Nye  County,  was  $672,803.  The  only  other 
county  of  the  State  with  a  record  for  the  year  of  over  a  million  dollars 
is  Lincoln,  the  total  production  of  which  was  $1,506,341. 

The  figures  quoted  show  a  marked  increase  in  bullion  product 
and  indicate  material  progress  in  the  condition  of  the  mineral  industry 
of  the  State.  They  may,  however,  be  questioned  by  many  persons 
engaged  in  mining  stock  transactions  who  have  led  the  public  to 
believe  that  milUons  of  dollars  are  coming  monthly  from  the  mines  in 
the  newer  camps.  To  those  engaged  in  legitimate  mining  enter- 
prises, however,  who  know  the  time  required  to  bring  even  the  best 
of  mines  to  a  stage  of  development  where  steady  and  regular  pro- 
duction majr  be  expected  the  showing  is  most  satisfactory.  The 
grade  of  ore  in  certain  of  the  mines  has  been  remarkably  high  consid- 
ering the  quantities  shipped,  and  as  these  shipments  have  oeen  pub- 
lished when  the  ore  was  hoisted  and  sackea,  again  when  actually 
shipped,  and  still  again  when  returns  were  received  exaggerated  ideas 
as  to  the  weekly  and  total  output  of  certain  prominent  mines  prevail. 
Nevada  has  doubtless  attracted  more  attention  from  miners,  pros- 
pectors, and  investors  during  the  past  few  years  than  any  of  the  other 
mineral-producing  States  of  the  union.  Everything  indicates  a  still 
more  marked  increase  in  output  for  1907. 

The  State  has  two  very  decided  advantages  from  a  mining  point  of 
view.  It  really  has  numerous  mines  of  merit,  and  what  is  eubout  of 
eaual  importance  has  plenty  of  capital  ready  to  develop  them.  After 
a  long  period  of  depression  in  mining  affairs  and  a  gradually  decreasing 
yield  tne  discovenes  in  the  southern  portion  of  the  State  a  few  years 
ago  once  more  attracted  general  attention  to  the  possibiUties  of  the 
mineral  regions.  These  camps  were  very  rapidly  developed  and  a  very 
natural  result  of  these  changed  conditions  was  the  revival  of  old 
camps  which  were  prosperous  a  quarter  of  a  century  ago,  but  which 
since  then  had  been  virtually  abandoned.  Nearly  all  of  these  older 
localities  are  now  being  exploited  to  a  greater  or  less  degree.  More- 
over, not  only  silver  and  gold  are  now  being  sought,  but  also  copper, 
zinc,  and  other  metals. 

The  newer  and  most  successful  districts  naturally  attracted  the 
larger  population  and  the  most  attention,  and  it  is  tnese  new  camps 
from  which  the  bulk  of  the  bulUon  production  of  the  State  is  now 
being  derived  and  from  which  the  most  material  increase  of  the  future 
is  to  be  expected. 

Over  77  per  cent  of  the  entire  bullion  output  of  the  State  in  1906 
came  from  the  two  camps  of  Goldfield  and  Tonopah,  Goldfield  alone 
producing  nearly  45  per  cent  of  the  total  yield.  This  statement 
shows  clearly  the  importance  of  the  new  camps,  and  also  why  these 
two  camps  nave  had  such  an  influence  in  bringing  population  and 
capital  to  the  State.  Much  of  the  money  derived  from  these  new 
mmes  is  being  invested  in  developing  properties  at  other  points  in 
Nevada,  and  outside  capital  is  doing  its  share  also. 

While  more  or  less  leasing  is  still  going  on,  the  larger  productive 
mines  are  now  worked  siolely  on  owners*  accoimt^  the  leases  having 
expired,  and  not  having  been  renewed.  In  this  connection  it  is 
proper  to  make  some  mention  of  the  so-called  ''high  grading,"  or 
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ore  stealing^  in  the  mines  which  cany  the  richest  ore  at  Goldfield. 
In  the  opinion  of  the  officials  of  the  most  prominent  mines  the  ore 
stolen  by  the  ''high  graders''  amounted  in  1906  to  $1,250,000,  of 
which  about  $250,000  was  ultimately  recovered.  This  leaves  a  mil- 
lion dollars  worth  of  ore  presmnably  still  secreted  and  as  yet  unmar- 
keted.^ Of  course  this  amoimt  is  not  included  in  the  statistical  tables 
given  in  this  chapter. 

Aside  from  Goldfield  and  Tonopah  most  of  the  newer  camps  of 
the  State  were  only  small  shippers  in  1906,  although  much  develop- 
ment was  accompushed.  Some  mines,  which  were  in  a  position  to 
ship  ore,  were  awaiting  the  completion  of  railway  Unes,  while  others 
were  holding  their  ore  until  prepared  to  mill  it  themselves.  Some  of 
the  compames  have  now  installed  electric  power  and  several  have 
built  large  mills  at  Tonopah  or-  near  by. 

The  San  Pedro,  Los  Angeles  and  Salt  Lake  Railway  Company  is 
now  completed  from  Las  Vegas,  Lincoln  County,  to  Bullfrog,  Nye 
County,  and  will  open  up  a  large  mineral-bearing  section.  The  New 
Western  Pacific  line  will  also  soon  be  completed  in  the  eastern  part 
of  Nevada,  and  will  put  many  properties  in  White  Pine  County  on  a 
shipping  basis.  The  completion  of  the  Nevada  Northern  Railroad 
line  from  the  main  line  of  the  Southern  Pacific  to  Ely  will  be  of  the 
greatest  advantage  to  the  many  low-grade  copper  properties  being 
developed  at  that  camp. 

There  is  also  some  indication  of  the  Nevada  Central  Railroad, 
which  runs  from  Battle  Mountain  to  the  old  camp  at  Austin,  being 
extended  south  through  Reese  River  district  to  the  Round  Mountain 
and  Manhattan  distncts,  in  the  northern  portion  of  Nye  County. 
Lack  of  transportation  has  prevented  anytning  but  the  richer  ores 
b^ng  shipped  out  of  all  this  re^on. 

The  developments  at  the  Fairview  and  Wonder  camps  would  also 
seem  to  warrant  the  construction  to  them  of  a  branch  railroad  line 
from  Hazen,  on  the  Southern  Pacific  Une.  The  completion  of  the 
Tonopah  and  Tidewater  Railroad  line  will  give  a  secona  outlet  to  the 
camps  in  southwestern  Nye  and  Esmeralda  coimties. 

Although  there  were  only  143  deep  mines  reporting  product  in  the 
State  in  1906,  they  yielded  496,307  tons  of  ore.  The  dry  or  siliceous 
ores  amoimted  to  463,672  tons,  an  increase  of  42,268  tons,  and  of  an 
average  value  of  $32.37  per  ton.  The  5,184  tons  of  copper  ore  aver- 
aged $5.84  per  ton  in  gold  and  silver,  and  the  18,940  tons  of  lead  ore 
averaged  $13.51  per  ton  in  gold  and  silver.  There  were  also  8,511 
tons  of  zinc-lead  ore  worked.  Altogether  the  increase  in  tonnage  for 
the  year  is  64,105.  The  amount  of  concentrates  produced  was  1,395 
tons,  worth  $440,375.  Li  addition  there  were  67,387  tons  of  old 
tailings  worked,  which  yielded  $170,995.  These  were  nearly  all 
from  the  Comstock. 

Altogether  there  are  154  producing  mines  in  Nevada,  142  deep  and 
12  placers.  Two  of  these  latter  are  hydraulic  and  the  others  surface 
placers.  Of  the  deep  mines  75  have  gold  as  the  m'edominating  metal, 
34  silver,  6  copper,  26  lead,  and  2  zmc-lead.  There  have  also  been 
received  reports  from  1,070  nonproducing  mines.  Of  these  latter 
Nye  County  has  the  most,  271,  followed  by  Esmeralda  with  193, 
Lincoln  witn  171,  and  the  other  counties  with  smaller  numbers.  All 
of  these  properties  are  in  process  of  development,  or  held  by  annual 
assessment. 
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The  following  table  shows  the  total  production  of  gold,  silver,  and 
associated  metals  in  Nevada  for  the  calendar  years  1905  and  1906, 
with  the  increase  for  1906: 

Production  of  goldy  silver^  and  associated  metals  in  Nevada  in  1905  and  1906. 


Gold fine  ounces. . 

Silver do 

Copper pounds. . 

Lead do — 

Zinc do 


Total. 


1905. 


Quantity. 


254,927.51 
6,482,081 

413,235 
3,457,124 

697,757 


Value. 


$5,269,819 

3,915,177 

64,465 

162,485 

41,168 


9,453,114 


1906. 


Quantity. 


506,520.32 
6,770,611 
1,625,985 
3,823.617 
2,886,328 


Value. 


$10,470,704 
4,536.310 
313,816 
217,945 
176,066 


15,714,841 


Increase. 


Quantity. 


251,502.81 
288,530 

1,212,750 
366,493 

2,188.571 


Value. 


$5,200,885 

621,133 

249.351 

55.460 


6,261,727 


The  output  of  metals  in  quantity  and  value  in  each  of  the  different 
counties  is  given  in  the  following;  table,  which  is  so  plain  as  to  require 
no  analysis.  It  vnW  be  seen  that  Esmeralda  County  leads  in  gold 
output,  Nye  in  silver,  Lyon  in  copper,  Eureka  in  lead,  and  Lincoln 
in  zinc : 

Production  of  gold^  silver ^  copper ^  lead,  and  zinc  in  Nevada  in  1906,  by  counties. 


County. 


Churchill  and  Douglas 

Elko 

Esmeralda 

Eureka , 

Humboldt 

Lander , 

Lincoln 

Lyon 

Nye 

Storey , 

Washoe , 

Whitepine , 

TotAI 


Gold. 


Quantity. 


Fine  ounces. 

1,749.77 

8,497.22 

344,677.61 

2,462.82 

774.49 

538.27 

54,561.97 

2,375.79 

71,824.75 

15,855.68 

1,453.09 

1,748.85 


506,520.31 


Value. 


$36,171 

175,653 

7, 125, 119 

50,911 

16,010 

11,127 

1,127,896 

49,112 

1,484,749 

327,766 

30,038 

36,152 


Silver. 
Quantity.         Value. 


Fine  ounces. 

192,138 

43,854 

141,975 

77,552 

9,030 

86,564 

73,899 

68,027 

5,739,852 

277,258 

8,958 

51,504 


$128. 

29, 

95, 

51, 

6, 

57, 

49, 

45, 

«S,  cy4o, 

185, 

6, 

34. 


733 
382 
123 
960 
050 

QQA 
wo 

512 
578 
701 
763 
002 
506 


Copper. 


Quantity. 


Pounds. 


180.000 

6,653 

518 

3,404 

521,043 

868, 9B3 


45,374 


10,470,704  !        6,770,611 


4,536,310 


1,625.965 


Value. 


$34,740 

1.283 

100 

657 

100.560 

107.718 


8.757 


313.816 


County. 


Churchill  and  Douglas. 

Elko 

Esmeralda 

Eureka 

Humboldt 

Lander 

Lincoln 

Lyon 

Nye 

Storey 

Washoe 

Whitepine 


Total. 


Lead. 


Zinc 


Quantity. 


Pounds.. 


61,719 

676,510 

1,014,244 

16.250 

90,506 

918,830 

14,000 

16.506 


600,000 
415,050 

3,823,617 


Value. 


Quantity. 


Pounds. 


$3,518 

38,561 

57,812 

926 

5,158 

52,373 

798 

941 


492 


590 
2,885,246 


34,200 
23,658 

217,915 


2.886.328 


Value. 


$30 


36 
176,000 


176.066 


Total  value. 


$164,904 

208.563 

7.203.543 

161.906 

23.0H6 

74,976 

1.506.312 

263.206 

5,331.301 

513.529 

70.240 

108.075 

15,714.841 
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The  next  two  tables  show  the  tonnage  and  value  of  ore  concentrates 
and  old  tailingSj  by  comities,  and  the  subdivision  of  tonn^e  of  ore 
treated  or  sola,  in  suitable  classification: 


Tonnage  and  mdM  of  0, 

t,  eonantrattt,  and  old  Utilings  in  Nevada  in 
tn  ihort  ton*. 

1906,  by  rountia. 

Coantj. 

otomiold 
or  treated. 

compared 

""du^' ''"" 

Old  tailings  treated. 

Quantity. 

Val... 

Quantity 

V„,«. 

lis 

7i;8S3 

U»,ET4 
l,2W 

+17;fl80 

iS:| 

-:  2,889 
+  17,923 

+  *,va 

-  1,248 

Tm.. 

I-™.. 

3(» 
473 

!S;S? 

J:JS 

*3fl'7B0 

10 

1.382 

1 

190 

34,496 
11,692 

38 
200 

ie»!443 

42.200 
2S,M0 

13,100 

44,285 

«6,3tlT 

+84,1IJS 

1,395 

440.37S 

StMintion  qf  Umnageofore  loldor 

iTtaUdx 

nJVet^a 

in390e 

6!/co«»^ 

ie»,in»l 

Zlnolead 

lorl  ton». 

Coonty. 

4SS 

sa 

Copper 

L«d 

Zlncorea. 

Total. 

-HTl™-! 

48S 

IM 
888 

SI7 

eo 

10 

leo 

4S0 

11 

is 

3.«J 

S 

s,soo 

4. an 

«3,ST2 
C.2B8 

oi.« 

fi.lS4 

a; 

18,940 
11.IS« 

Wi 

Xttmgb  nluc  per  ton  tn  gold  and  illTer . 

The  number  of  producing  mines,  both  deep  and  placer,  classified  by 
chief  product,  and  the  number  of  nonproducing  mines,  by  counties, 
are  given  in  the  following  table : 


Nwnher  ofia 

inti. 

diuvfied  fcy  chUf  product,  in 

Nfvadain 

7906 

Non- 

"ing^ 
mlQ«. 

Colli 

pliicor  mlnpB, 

L 

oep  mines. 

Coontr. 

^rL 

s 

TotaL 

Odd. 

m- 

■S: 

Lud. 

ZlDC. 

M 

2 

total. 

r->mH,XIII 

1 
S 

. 

....!. 

1" 

' 

i 

s 

* 

8 

J 

30 

1 

1 

3 

1 

i 

Ji 

'"'} 

1 

1 

i 

a 

S 

'? 

S 

1 

3 

S 

i.mo 

" 

10 

12 

K 

« 

•1  * 
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As  to  the  source  of  gold  product,  with  the  exception  of  2,556  ounces 
from  placers,  128  ounces  from  copper  ores,  and  3,160  ounces  from 
lead  ores,  it  all  came  from  siliceous  ores.  By  far  the  largest  propor- 
tion was  derived  from  the  mines  at  Goldfield,  Esmeralda  County. 
The  following  table  shows  these  sources  by  counties: 

Source  of  gold  product  in  Nevada  in  1906  by  hinds  of  are,  by  counties y  in  fine  ounces. . 


Placers. 

Deep  mines. 

County. 

Siliceous 
ores. 

Copper 
ores. 

Lead 
ores. 

7Am- 

lead 

ores. 

Total. 

Grand 
total. 

Churchill  and  Doug- 
las   

197.42 
2419 
87.09 

1.552.35 

8,472.06 

344,277.24 

1,552.35 

8,473.03 

344,500.52 

2,462.82 

532. 61 

538.27 

54,561.97 

2,31Sl32 

60,960.23 

15,855.66 

1,453.00 

1,6S0.36 

1,740.77 

Elko 

"'48.' 38" 

0.97 

264.90 

2,462.63 

"6."  19' 

8,407.22 

Esmeralda 

344,677.61 

Eureka 

2,462.82 

Humboldt 

241.88 

532.61 

382.36 

54.482  63 

2.314.98 

69.843.94 

15.855.68 

1.307.96 

1.6.'i4.52 

774.40 

Lander 

"79.' 34 

155.91 

538.27 

T/lncoln 

54,561.07 

Lyon 

60.47 
1,855.52 

.34 
125.29 

2,37&79 

Nye 

71,824.75 

Storey 

15,855i68 

Washoe 



145.13 

1,453.00 

Whitepine 

89.49 

4.84  ' 

1,748.85 

■  ! i 

Total 

Increase 

2.556.06  1      500.676.33 
2,155.80         247.660.78 

127.72        3.160.01 
76.  40         2. 699. 62 

.19 
.19 

503,964.25 
249,437.00 

506,saa3i 

251,502.80 

In  the  matter  of  silver  product  and  its  source  by  class  of  ore,  the 
placers  yielded  1,296  fine  ounces,  copper  ores  41,273  ounces,  lead  ores 
275,469  ounces,  and  zinc-lead  ores  391  ounces.  This  leaves  6,452,182 
ounces  as  having  been  derived  from  siliceous  ores.  Of  the  total 
amount  of  silver,  5,739,852  oimces  came  from  Nye  County,  mainly 
from  the  mines  at  Tonopah.  The  details,  by  coimties,  are  given  in 
the  following  table : 

Smtrce  of  silver  product  in  Nevada  in  1906  by  hinds  of  ore,  tnf  counties j  in  fine  ounce9. 


Deep  mines. 


County. 


Placers. 


Churchill  and  Doug> 

las 

Elko 

Esmeralda 

Eureka 

Humboldt 

Lander 

Uncoln 

Lvon 

N>e 

Stoiev 

Washw 

Whitepine 


I 

Siliceous     Copper 

ores.  ores. 


28  I 

8 ; 

15  . 


192.110 
39,775 
34,222 


52 


1. 151 


15 


7.311 

34,522 

34,S36 

67.976 

5,728,247 

277,2fiS 

1,41«5 

34.440 


Total 

Incmaae  i+  >  or  de- 

(— ^ +1,1» 


1.296     6.4S2,lJfi 
+-268. 3M 


2,200 


39.073 


41.273 
+39.5S4 


Lead 
ores. 


;  Zine- 
i    lead 
i   ores. 


4.071 

105.538 

77,161 

1,667 
52.042 


24 
10.454 


7.463 
17.0« 


275. 4» 
—16,484 


391 


Zinc. 


391 
+391 


Total. 


192.110 
43.  MB 

141.960 

77,552 

8,978 

86.564 

68.000 

5.738.701 

277. 2S8 

8.968 

5L489 


Grand 
total. 


192,138 

43,854 

141,975 

77,552 

9,090 

86,564 

73,890 

68,027 

5,730,852 

277,258 

8,968 

51,504 


..-.-.;  6.7Ce.315     6,77D,6U 
,733     +287,332  |  +288,530 
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REVIEW   BY   COUNTIES. 
CHUBCHILL  AHB  BOUOULS  COUNTIES. 

These  two  counties  produced  altogether  $164,904,  of  which  $128,733 
was  silver.  In  Chnrcnill  County  the  principal  producing  mine  was  the 
Nevada  Hills  Mining  Company  at  Fairview,  the  only  1906  producer 
at  this  new  camp.  Only  a  small  tonnage  was  shipped,  but  the  ore 
was  of  high  grade.  Other  properties  at  this  camp*  will  be  shippers 
in  1907.  There  were  many  active  properties  at  Wonder,  Hercules, 
and  Eastgate,  some  of  which  will  be  shippers  in  1907.  The  Silver 
Queen  Mining  Company  in  the  I-X-L  district  was  a  small  producer. 
Ill  Douglas  Cbunty  the  output  was  small,  most  of  the  placers  having 
been  inactive.  In  the  two  coimties  80  mines  reported  no  output, 
though  many  were  in  the  development  stage. 

ELKO  COUHTT. 

The  output  of  this  countjr  for  the  year  was  $208,553,  of  which 
SI  75,653  was  gold,  $29,382  silver,  and  $3,518  lead,  the  increase  for 
the  year  being  $46,797.  In  this  countjr  are  the  districts  of  Maggie, 
Centennial,  vandusen.  Spruce  Moimtain,  Tuscarora,  Bullion,  and 
Aura.  The  largest  producer  in  the  county  was  the  Montana  Mining 
Company,  owner  of  the  Lucky  Girl  mine  in  the  Centennial  district. 
Other  producers  are  the  Nevada-Star  Mining  Company  in  the  Maggie 
district  and  the  Nelson  Mining  Company  and  JProtection  Mining 
Company  in  the  Vandusen  district.  The  "Black  Forest  Mining  and 
Smelting  Company,  which  has  a  small  smelter  in  the  Spruce  Moun- 
tain district,  aid  not  operate  extensively  on  account  of  scarcity  of 
labor.  The  old  Dexter  mine  in  the  Tuscarora  district  was  operated 
in  a  small  way  by  leasers.  Development  was  active  in  the  Bullion 
and  Aiu-a  districts,  and  some  of  the  mines  will  be  producers  in  1907. 
In  this  county  nearly  all  the  ore  is  milled  at  the  mmes. 

ESMEBALDA  COUNTY. 

Esmeralda  is  by  far  the  most  productive  county  in  Nevada,  and 
the  increase  in  output  for  the  year  is  the  most  marked.  The  total 
yield  of  the  county  in  1906  was  $7,293,543,  of  which  $7,125,119  was 
gold,  $95,123  silver,  $34,740  copper,  and  $38,561  lead.  This  is  an 
increase  for  the  year  of  $5,235,102,  mainly  in  gold.  The  mines  out- 
side of  Goldfield  are  all  small  producers.  There  were  71,883  tons  of 
ore  worked  in  the  county,  an  mcrease  of  47,680  tons  over  the  previ- 
ous year.  Of  concentrate  473  tons  were  saved,  and  there  were  also 
7,000  tons  of  old  tailings  worked.  Except  for  450  tons  of  copper  ore 
and  888  tons  of  lead  ore,  the  returns  came  from  dry  or  siliceous  ores. 
The  yield  from  placers  was  nominal,  only  one  being  worked.  Of  the 
25  deep  producmg  mines,  20  have  gold  as  the  principal  metal  in  their 
ore,  2  silver,  1  copper,  and  2  lead.  Reports  were  received  from  193 
nonproducing  mines  in  process  of  development  or  held  by  assessment 
wort. 

The  most  active  district  in  the  county  and  in  the  State  is  that  of 
(loldfield,  which  at  present  is  the  largest  producer  of  any  camp  in 
Nevada. 
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table  will  show  the  yield  of  the  district  in  the  past 
the  increase  in  1906  over  1905: 


Production  of  Goldfield  district^  Esmeralda  County ^  Nev.,  1904^1906,  in  fine  ounces. 


Year. 

Gold. 

Silver. 

Total 

Quantity. 

Value. 

Quantity. 

Value. 

value. 

1904 

113,293.23 

S2,341,9'/9 

19,054 

$11,374 

82,353,358 

1905 

91,087.77 
339,890.20 

1,882,951 
7,026,154 

8,580 
15,648 

5,188 
10,484 

1,888,130 

1906 

7,096^638 

Increase 

248,802.43 

5,143,203 

7,060 

5,206 

5,148,490 

The  producers  at  Goldfield  in  1906  were  the  Combination  Fraction 
Mining  Company,  Florence  Gold  Mining  Company,  Gold  Bar  Mining 
Company,  Goldfield  C.  O.  D.  Mining  Company,  Goldfield  Daisy 
Mining  Syndicate,  Goldfield  Consolidated  Mines  Company  (Mohawk, 
Jumbo,  Combination),  Goldfield  Great  Bend  Mining  Company, 
Jumbo  Extension  Mining  Company,  and  Diamondfield  31ack  Butte 
Consolidated  Mining  Company.  By  far  the  lai^est  proportion  of  the 
output  was  from  me  various  mines  of  the  (S)ldfield  Consolidated 
Mines  Company.  During  the  year  59,628  tons  of  ore  were  treated,  yield- 
ing $7,036,638,  of  which  $10,484  was  silver  and  the  rest  gold;  19,461 
tons  of  ore  were  worked  at  gold  and  silver  mills,  and  40,167  tons  were 
shipped  to  smelters.  Much  very  high-grade  ore  was  sliipped,  but 
the  average  value  of  the  total  amount  treated  was  $118  per  ton,  of 
which  $1 17.83  was  gold  and  17  cents  silver.  The  local  milling  capacity 
of  the  camp  will  be  much  lai^er  in  1907  than  it  was  in  the  year  under 
review.  The  prescribed  limits  of  this  chapter  prevent  any  extended 
review  of  conditions  other  than  those  made  apparent  by  the  statistics 
collected  and  the  facts  herewith  presented.  It  may  be  said  generally, 
however,  that  it  is  apparent  that  the  camp  is  in  a  position  mrgely  to 
increase  its  output  and  will  do  so  for  some  time  to  come. 

There  was  a  revival  in  the  old  Aurora  district,  where  the  Cain  Con- 
solidated Gold  Mining  Company  is  quite  a  large  producer.  The 
Summit  group  in  the  same  district  is  also  making  some  output.  In 
the  Columbus  district  the  Humboldt  and  Georgina  mines  snipped  a 
small  quantity  of  ore,  in  which  silver  predominated.  A  small  prod- 
uct was  made  by  the  Lida  Golden  Chariot  Mining  Company  in  the 
Lida  district.  The  Douglas  Mining  Company  in  the  Gold  Range 
district  made  a  good  output,  as  did  the  Nevada  Rockland  Mining 
Company  in  the  Wilson  district. 

The  production  of  the  Silver  Peak  district  was  not  large,  for  many 
mines  were  inactive  and  tJie  mill  of  the  largest  operator,  the  Mohawk 
Alpine  Mining  Company,  was  destroyed  by  fire  early  in  the  year.  In 
the  Silver  Star  district  near  Mina  the  Blue  Light  and  Mono  mines 
were  both  shippers.  The  ore  of  the  Blue  Light  is  copper,  while  the 
chief  values  ot  the  Moho  are  in  lead.  The  only  other  prominent  pro- 
ducers in  1906  were  the  Nevada-Alpine  Mining  Company  in  the  Ix>ne 
Mountain  district,  the  largest  producer  of  both  silver  and  lead  in 
the  county;  and  the  Southern  Klondike  mine  in  the  district  of  the 
same  name — a  silver  mine.     No  reports  of  producing  properties 
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-were  received  from  the  Grold  Mountain,  Palmetto,  Buena  Vista,  or 
Sfontezuma  districts  in  1906,  but  the  new  mill  of  the  Bonnie  Claire 
3fining  Company  near  Thorp  has  been  completed  since  and  is  now 
operation. 


KUBXKA  COUMTY. 


This  county  yielded  in  the  period  under  review  $50,911  in  gold, 

S51y960  in  silver,  $1,283  in  copper,  $57,812  in  lead,  and  $30  in  zinc,  a 

-total  <rf  $161,996,  which  is  an  increase  of  $73,603  over  the  previous 

year.     There  are  only  eight  mines  producing  in  the  coimty,  all  but 

one  having  lead  as  the  principal  metal  in  their  ore.     Six  of  these 

rnines  are  m  the  Eureka  district,  viz,  the  Bullwhacker  Mining  Com- 

-pany,  Cyanide,  Diamond  Mining  Company,  U.  S.  Mining  and  Smeltiu] 

Company   (Eureka  Consolidated),  Jackson  Mining  Company,   an< 

Xiaurel  mine. 

The  following  table  shows  the  output  of  Eureka  district  for  the 
past  two  years: 

Production  of  Eureka  district,  Eureka  County.  Nev.,  in  1905  and  1906. 


Year. 


Jaw.. 


TiwraMe  (+)  or  decrea«e  (— ) , 


Gold. 


Silver. 


Quantity.  |   Value.      Quantity. 


Fine  ozs. 

661.85 

2,396.01 


+1,744.16 


113,457 
49,530 


+36.073 


Fine  ozs. 
36,341 
68,760 


Value. 


$21,950 
46,069 


+32,419     +24.119 


Copper. 


Quantity.  ;   Value. 


Pounds. 
6,653' 


$1,283 


+6,&53 


+  1,283 


Yeftr. 


190S. 
190B. 


TnciBMe  (+)  or  decrease  (— ). 


Lead. 

Zin(!. 

Quantity. 

Pounds. 
416,308 
992,929 

Value. 

Quantity. 

Value. 
$538 

$19,566 
56,597 

Pounds. 
9,120 

+576,621 

+37,031 

-9,120 

-538  : 

1 

Total 
value. 


$55,511 
153, 479 


+97.968 


p  Outside  the  Eureka  district  the  only  producing  mines  in  Eureka 
J^^nty  are  the  Tenabo  Mining  Company  and  the  Flagstaff  in  the 
^^^z  district. 


EUIIBOLDT  C0X7HTY. 


lie  proBi)ectin^  and  development  work  were  active  in   this 

couxity,  the  production  was  comparatively  small,  amounting  alto- 

^her  to  $23y028  as  compared  with  $42,758  in  the  previous  year. 

There  were  only  10  OToductive  mines  in  1906,  while  77  were  reported 

^  nonproductive.    The  producing  mines  in  1906  all  showed  a  small 

output  and  were  confined  to  the  following  districts :  Vicksburg,  Pueblo, 

Humboldt,  Kennedy,  Star,  and  Buena  Vista.     The  decline  in  out- 

Igit  was  caused  mainly  by  the  fact  that  the  mill  owned  by  the  Pine 

rorest  (jold  Mining  Company  at  Ashdown,  Vicksburg  district,  was 

operated  for  a  bri3f  period  only.    Many  mines  are  being  worked  in 

t-ne  new  Rosebud  district,  30  miles  north  of  Mill  City,  but  there 

were  no  shippers  in  1906.    The  Seven  Troughs  district  was  also  active, 

but  operations  were  confined  to  development  work. 
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LANDER  COUNTY. 


There  were  but  8  producing  mines  in  this  county  in  1906,  4  of  which 
were  in  the  Reese  River  district,  3  in  the  Bullion,  and  1  in  the  Camp- 
bell. The  total  output  was  $74,976,  of  which  $57,998  was  silver,  and 
the  total  increase  over  the  previous  year  was  $53,463.  Dozens  of 
new  properties  were  located  in  Reese  River  district,  and,  while  the 
amoimt  of  ore  shipped  in  1906  was  not  large,  prospects  are  good  for 
an  increased  output.  The  values  in  the  ore  are  mamly  silver.  Some 
of  the  producers  in  this  district  are  the  Austin  Goldfield  Mining  Com- 
pany, Austin  Hannapah  Mining  Company,  Klondike,  and  Double  H 
mines;  the  Bullion  district  had  three  shippers,  the  Gold  Quartz  Mining 
Company,  Little  Giant,  and  Gray  Eagle.  The  Lander  Mill  and  Min- 
ing Company  was  the  only  shipper  m  the  Campbell  district.  The 
Beowawe  mines  were  active  and  will  be  among  other  shippers  in  1907. 


LINCOLN  COUNTY. 


Lincoln  County  produced  in  1906  $1,056,056,  being  the  third  in  rank 
of  production  in  the  State.  The  comparative  output  for  two  years  is 
astoUows:  1905:  Gold,  $1,061,215;  silver,  $38,228;  lead,  $14,200;  cop- 
per, $3,558;  zinc,  $40,454;  total,  $1,157,655.  1906:  Gold,  $1,127,896; 
silver,  $49,512;  lead,  $52,373;  copper,  $100,560;  zinc,  $176,000;  total, 
$1^06,341. 

The  increase  for  the  year  is  $348,786,  and  there  has  been  an  increase 
in  every  one  of  the  metals,  and  notably  in  lead,  copper,  and  zinc.  In 
zinc  the  increase  amounts  to  $135,546;  in  copper  to  $97,002;  and  in 
lead  to  $38,173.  The  gold  and  silver  also  increased,  but  not  in  so 
large  a  proportion  as  the  other  metals.  The  tonnage  of  ore  treated 
was  by  tar  tne  largest  of  any  county  in  the  State,  amounting  to  207,981 
tons,  an  increase  of  32,295  tons  over  the  previous  year.  Ox  copper  ore 
there  were  2,233  tons  worked;  of  lead  ore,  50  tons;  and  of  zinc-lead, 
8,500  tons,  leaving  197,198  tons  as  dry  or  siliceous  ores.  Of  old  taik — 
ings,  35,495  tons  were  treated,  yielding  $58,930.  There  are  16  dee 
mme  producers  in  the  county,  but  no  placers,  and  171  mines  repK)rte 
as  nonproductive. 

Product  is  reported  from  the  districts  of  Crescent,  Ferguson,  Eag- 
Valley,  Pioche,  Yellow  Pine,  and  Searchlight.  The  largest  and  mo 
important  producers  in  the  county,  and  one  of  the  largest  producers 
gold  in  the  State,  is  the  Bamberger  Delamar  Mining  Company,  in  t 
Ferguson  district.  In  output  of  gold  two  properties  exceed  it,  thc^*^ 
of  the  Goldfield  Consolidated  Mines  Company  and  the  Tonopah  MLj«: 
ing  Company.  It  handles,  however,  very  much  the  largest  tonnage  ^^ 
any  property  in  the  State,  and  the  ore  is  crushed  and  cyanided  at  ""-"^ 
own  plant.  Aside  from  this  mine  in  the  Ferguson  district,  the  larg( 
producing  district  in  the  coimty  is  the  Searchlight.  The  foUowi 
table  shows  the  output  of  this  district  for  the  past  two  years: 

Production  of  Searchlight  district j  Lincoln  County,  Nev.,  1905  and  1906. 


Year. 


1905 
1906 


Increaae  (-f )  or 
decrease  (— ) . 


Gold. 


Quan- 
tity. 


FHuozs. 
19,329.43 
25,144.60 


Value. 


$399,575 
519,785 


+5,815.17  1+120,210 


Silver. 

Copper. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Fint  ozs. 
28,528 
11.543 

$17,231 
7,734 

Pounds. 
22,808 
11,182 

$3,558 
2,168 

Lead. 


Quan- 
tity. 


Pound: 
12,064 
9,655 


-16,985 


-9,497 


-11,626 


-1,400 


-2,409 


Value. 


$567 
550 


-17 


To 
val 


+109^:2^ 


GOLD  AND   SILVEB.  297 

The  companies  making  this  production  were  the  Gyrus  Noble 
Mining  Company,  Brockman  Mines  Company  (Duplex  mine),  Quar- 
tette Mining  Company,  Southern  Nevada  Imning  and  Milling  Com- 
pany, and  SBarchh^ht  Mining  and  Milling  Company.  Of  the  45,668 
tons  of  ore  worked  in  1906,  the  Quartette  company  produced  23,346, 
and  is  therefore  the  largest  producer.  Four  of  these  companies  have 
10H9tamp  mills,  while  the  Quartette  has  a  20-stamp  mill  and  added  20 
stamps  m  1907.  The  shaft  on  this  latter  mine  is  850  feet  deep,  while 
the  snafts  of  the  others  run  from  250  to  500  feet  in  depth. 

The  Crescent  district  was  very  active  in  1906,  although  there  were 
only  two  producers,  the  Ajax  Bullfrog  Mining  Company  and  the  Big 
Four  Minmg  Company.  In  the  Eagle  Valley  distnct  the  Irus  mine 
and  the  Newport  Nevada  Mining  Company  were  producers.  The 
new  railway  (the  *' Clark"  road)  has  given  new  life  to  the  old  districts 
of  Pioche  and  Yellow  Pine.  The  onrv^  prominent  producer  in  Pioche 
was  the  Bristol  Consolidated  Copper  Company,  which  shipjped  a  large 
tonnage  of  ore  carrying  silver,  copper,  and  lead.  The  principal  pro- 
ducer m  the  Yellow  Pine  district  was  the  Potosi  Zinc-Lead  Company, 
which  is  the  largest  producer  of  zinc  in  the  State.  Others  which  ma^e 
an  output  were  the  Columbia  Mining  Company,  Nevada  Keystone 
Mining  Company,  Ninety-nine,  and  Hoosier  mines.  At  Gold  feutte. 
El  Dorado  Canyon,  and  Fay  only  development  work  was  done  on  the 
mines. 

LTON  COUNTY. 

The  producing  districts  in  Lyon  County  are  Palmyra,  Devils  Gate 
*nd  Chinatown,  Silver  City,  rine  Nut,  and  Mason.  Nine  mines 
'Sported  product,  one  of  them  a  placer.  Production  of  gold,  silver, 
fead,  and  copper  for  the  past  two  years  was  as  follows:  1905:  Gold 
*39,837;  silver,  $22,933;  copper,  $45,914;  total,  $108,684.  1906: 
Gold,  $49,112;  silver,  $45,578;  copper,  $167,716;  lead,  $798;  total, 
*2«3,204. 

This  shows  an  increase  of  $154,520  for  the  year,  mainly  in  copper, 
^ough  all  the  metals  increased  somewhat.  The  principal  feature  of 
^©  1906  production  was  the  copper  ore  shipped  from  Mason  district. 
^any  properties  are  under  development,  but  the  only  prominent  1906 
^'^pper  was  the  Ludwig  Copper  Mining  Company,  from  which  ores 
J^^re  shipped  to  the  smelters  of  the  Moimtain  Copper  Company,  in 
^liiFomia.  The  production  in  the  Pine  Nut,  Palmyra,  and  Silver 
^ty  districts  was  small.  In  the  Devils  Gate  and  Chinatown  district 
l^he  principal  producers  were  the  Nevada  Reduction  Works,  Comstock 
Jljiiung  and  Milling  Company,  and  the  Oest  Gold  and  Silver  Mining 
^mpany. 

HYE  COUNTY. 

Kye  ranks  second  in  output  among  the  bullion-producing  counties 
^f  the  State.  The  production  of  gold,  silver,  and  lead  for  the  past  two 
years  is  as  follows:  1905:  Gold,  $1,342,547;  silver,  $3,292,727;  lead, 
•10.497;  total, $4,645,771.  1906:  Gold,  $1,484,749;  silver, $3,845,701; 
*«aci,$941;  total,  $6,331,391. 

Tnis  shows  the  total  gain  for  the  year  for  the  county  to  have  been 
^^85,020,  drawn  from  30  deep  mines  and  4  placers.  There  were 
109,574  tons  of  ore  sold  or  treated,  or  17,923  tons  more  than  in  the 
Previous  year.  With  the  exception  of  small  amounts  of  gold  and 
^J^er  from  lead  ores  4nd  placer  mines  the  entire  values  were  derived 
^tu  dry  or  siliceous  ores. 
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^The  producing  mining  districts  in  the  county  are  Bellehelen,  Bull- 
frog, Fairplay,  Union,  Roimd  Mountain,  Manhattan,  Lodi  Valley, 
Mifletts,  Bfeveille,  Silver  Bow,  and  Tonopah. 

The  principal  district  is  Tonopah,  which  comes  next  in  value  of  out- 
put to  Goldneld,  Esmeralda  Coimty.  The  producers  at  Tonopah  in 
1906  were  as  follows:  Jim  Butler  Tonopah  Mining  Company,  Mac- 
Namara  Mining  Company,  Montana  Tonopah  Mining  Company, 
Tonopah  North  Star  Tunnel  and  Development  Company,  Tonopah 
Belmont  Development  Company,  Tonopah  Extension  Mining  Com- 
pany, Tonopah  Midway  Mining  Company,  Tonopah  Mining  Company, 
and  West  End  Consohdated  Mining  Company.  The  following  table 
shows  the  output  for  the  camp  for  1904-1906,  with  the  increase  in 
each  metal  in  1906  over  1905. 

Production  of  Tonopah  district  ^  Nye  County  j  Nev.j  1904-1906 ^  in  fine  ounces. 


Year. 


1904 

1906 

1906 

Increase 


Gold. 

SUver. 

Quantity. 

Valne. 

Qoantity. 

Value. 

18,606. 18 
58,356.94 
63,113.75 

$386,526 
1,206,345 
1.304,677 

2,119.942 
5,369,439 
5,697,928 

Sl,206,3ir7 
3,243,141 
3,817,612 

4,756.81 

96,332 

328,489 

574, 4n 

Total 
Yalue. 


S1,S94,893 
4,449,486 
6,122,289 

672,803 


The  amoimt  of  ore  treated  from  this  camp  in  1906  was  106,491 
tons,  yielding  $1,304,677  in  gold  and  $3,817,612  in  silver,  or  an 
average  value  per  ton  of  $48.10,  of  which  $35.85  was  silver  and 
$12.25  gold.  All  the  ore  from  the  camp  in  1906  was  shipped  to 
smelters  except  that  sent  by  the  Tonopah  Mining  Company  to 
Charles  Butters  &  Co.  for  cyanide  treatment.  Over  two-thiras  of 
the  silver  output  of  the  State  came  from  Tonopah,  the  main  values 
in  the  ores  bemg  in  that  metal  as  shown  above.  The  tonna^  of  the 
camp  would  have  been  greater  had  the  companies  been  able  to  get 
sufficient  cars  for  all  the  shipments  they  desired,  but  the  railroad 
was  crowded  beyond  its  car  capacity. 

The  districts  or  camps  tributary  to  Tonopah  were  only  small 
producers  in  1906,  although  some  of  them  were  (juite  active.  Among 
these  were  the  Bellehelen,  which  had  one  shipper,  the  Comforth; 
the  Millett  one  shipper,  the  Manuel  Mining  Company;  the  Reveille 
one,  the  Highland  Boy  Mining  Company,  and  the  Silver  Bow  two, 
the  Silver  Bow  and  Lucky  Boy. 

The  shipments  of  ore  from  the  Bullfrog  district  were  compar- 
atively small  in  1906,  but  increased  railroad  faciUties  will  soon 
stimulate  the  production.  The  mines  reporting  production  were 
the  Montgomery  Shoshone  Consolidated  Mining  (>)mpany,  Skookum 
Bullfrog  Mining  Company,  Gibralter  Consohdated  Mmes  Syndicate, 
and  Tramp  Consohdated  Mining  Company.  The  Berlin  mine,  in  the 
Union  district,  had  a  smaller  output  than  usual.  The  new  district 
at  Fairplay  had  many  active  mines,  but  the  only  1906  shippers  were 
the  Gnggs  Attwood  Mining  Company,  Attwood  Mining  Company, 
and  Pactolus  Mines  Company. 

The  placer  production  m  Round  Mountain  district  was  large  for  a 
new  camp.  Dry  washers  were  operated  and  gave  good  results. 
Water  was  piped  in  1907  to  some  of  these  placer  properties,  so  that 
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it  is  reasonable  to  expect  a  large  increase  in  the  placer  output  for 
the  next  year.  While  the  gold  and  silver  placer  output  of  the  State 
was  $53,706y  of  which  $4,703  came  from  hydraulicking  and  $9,875 
from  sluicing,  the  larger  sum  of  $39,128  came  from  dry-washing 
operations  in  Roimd  Moimtain  district — an  exceptional  amount  to 
be  derived  from  such  a  source.  Two  quartz  mines,  the  Roimd 
Mountain  Antelope  Company  and  the  Round  Mountain  Daisy 
Mining  Company,  are  working  in  the  district;  both  have  small  mills. 
The  producing  mines  in  Manhattan  district  were  the  April  Fool 
of  the  Seyler  Humphrey  Mining  Company,  Jumping  Jack  Manhattan 


pro  I 

and  niany  properties  now  idle  will  be  encouraged  to  production 
when  milling  facilities  are  at  hand.  The  metallic  output  of  the 
camp  amounted  to  677  tons  of  ore,  which  yielded  3,873.58  fine 
ounces  of  gold,  valued  at  $80,074,  and  5,697  fine  ounces  of  silver, 
valued  at  $3,817;  a  total  value  of  $83,891. 

The  only  other  prominent  producer  in  the  coimty  was  the  Lodi 
Mines  Company,  in  Lodi  Valley  district. 


STOBET  COUNTT. 


The  production  of  gold,  silver,  and  copper  in  this  coimty  for  the 
past  two  years  is  as  follows:  1905:  Gold,  $613,424;  silver,  $348,959; 
copper,  $3,795;  total,  $966,178.  1906:  Gold,  $327,766;  silver,  $185,763 ; 
tot^,  $513,529. 

Tms  shows  a  decrease  in  output  for  the  year  of  about  50  per  cent, 

or  $452,649.    There  are  only  15  producing  properties  in  the  county; 

all  are  deep  mines,  10  of  them  having  gold  as  predominating  metal 

and  5  silver.    Hie  amount  of  ore  sold  or  treated  in  the  year  was 

39,407  tons,  and  there  were  13,100  tons  of  old  tailings  treated,  most 

of  them  by  cyanide  process.     The  returns  are  all  from  the  famous 

old  Comstock  mines,  the  imwatering  of  which  has  progressed  steadily 

with  the  exception  of  a  temporary  suspension  due  to  lack  of  fuel 

and  Dower.     Those  companies  reporting  product  for  the  year  were 

the  Comstock  Mining  and  Milling  Company  (Morgan  and  California 

plants),  Alpha  Mining  Company,  Overland  Alining  Company,  Silver 

IBll  Mining  Company,  Sierra  Nevada  ACnii^  Company,  Andes  Min- 

^  Company,  ChoUar  Mining  Company,  ifirle  &  Norcross  Mining 

^mpanv)  iGnkead  Mining  and  Milling  Conapany,  Lady  Bryan  mine, 

Ophir  Mming  Cbmpany,   Potosi  Mining  Company,   Sutro  Tunnel 

^xnpany,  and  Cosmopolitan  mine. 


WA8H0S  COUNTT. 


.    This  countv  yielded  $22,811  in   1905   and  $70,240  in  1906,  an 

J^^^rease  for  tine  year  of  $47,429.     The  principal  feature  of  1906  was 

^^   operation  of  the  Nevada  Commonwealth  Mining  and  Milling 

^^Hipany  in  Washoe  district.     This  company  has  a  new  150-ton 

^^^Xcentrator  and  was  much  the  largest  producer  in  the  county  in 

J^K>6.    The  ore  carries  gold,  silver,  and  lead,  the  principal  value 

M^i»^  in  lead.    Tie  only  producer  in  Peavine  Mountain  district  was 

^^  Reno  Mizpah  Company.     Development  was  active  in  the  White 

^orse  district,  although  the  output  is  comparatively  small.    The 
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Nevada  Gonsolidated  Mining  and  Milling  Company  has  erected  a 
new  50-stamp  mill,  with  electric  power,  and  is  expected  to  become  a 
large  producer.  The  producing  mines  in  this  district,  in  1906  were 
the  Immia  L.  Mining  and  Milling  Company,  Olinehouse  Nevada 
Mining  Company,  Nevada  ConsoUdated  Mining  and  Milling  Com- 
pany, and  Texas  Nevada  Gold  Mining  Company. 

WHITS  PIKE  COUNTY. 

White  Pine  County  shows  a  falling  oflf  of  $69,508  from  the  total 
output  of  the  preceding  year.  The  largest  gold  producer  was  the 
Black  Horse  Mines  Development  Company,  in  the  Black  Horse  dis- 
trict. The  ore  in  this  district  is  free  milling  and  the  values  are 
nearly  all  gold.  Development  work  is  being  actively  carried  on. 
The  Hartford  Nevada  Grold  Mining  Company,  in  the  Gold  Canyon 
district,  had  a  small  output.  The  Vulcan  Mining  and  Smeltiiig  Com- 
pany, in  the  Hunter  district,  shipped  a  quantity  of  ore  rich  in  silver, 
copper,  and  lead.  The  principal  producing  mines  in  the  White 
Pine  district,  where  the  ores  are  mainly  silver-lead,  were  the  Julia 
No.  2,  Rocco  Homestake  Nevada  Mining  Company,  Ne  Plus  Ultra 
mine  of  the  White  Pine  Lead  Company,  and  the  Young  Treasure 
mine.  The  only  other  producer  in  the  county  is  the  Bay  State  mine, 
in  the  Newark  district— a  silver-lead  ore  carrying  a  small  percentage 
of  copper. 

In  the  Ely  district  very  extensive  development  work  is  being 
carried  on  by  several  copper  companies,  among  which  are  the  Nevada 
Consolidatea  Copper  Company,  which  is  erecting  a  concentrator;  the 
Giroux  Consolidated  Mimng  Company,  the  McDonald  Ely  Copper 
Company,  Butte  and  Ely  Copper  Company,  Ely  Consolidated  Copper 
Company,  Cumberland-Ely  Mining  Company,  and  others.  Tnere 
were  no  shippers  in  1906. 

NEW  MEXICO. 
By  Chester  Naramore. 

PRODUCTION. 

The  producing  mines  of  New  Mexico  reported  to  the  United  States 
Geological  Survey  a  total  gold  output  during  1906  of  14,174.80  fine 
ounces,  worth  $293,019,  and  a  total  silver  output  of  491,127  fine 
ounces,  valued  at  $329,055.  Compared  with  1905,  gold  shows  a 
decrease  of  $24,491  and  silver  an  increase  in  quantity  of  121,935 
fine  ounces  and  in  value  of  $106,063.  The  difference  in  the  price  of 
silver  augmented  the  total  silver  value  in  1906.  The  total  value 
of  the  precious  metals  increased  $81,572. 

Of  the  71  properties  reporting  production  in  1906,  52  were  deep 
mines  and  19  were  placers,  as  against  52  deep  mines  and  21  placers  in 
1905.  The  tonnage  from  the  lode  mines  (207,691  short  tons)  is  an 
increase  of  62,062  tons,  or  nearly  43  per  cent  over  that  of  1905  and 
almost  double  that  of  1904. 

The  average  total  value  per  ton  of  ore  handled  in  1906  was  $15.42, 
as  compared  with  $16.21  m  1905  and  $18.19  in  1904.    This  falling 
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off  is  due  to  the  increased  quantity  of  copper  and  zinc  ores  treated, 
which  are  low  in  gold  and  silver  values.  The  average  value  per  ton 
in  gold  and  silver  for  the  siliceous  ores  handled  in  1906  was  $16.69, 
as  compared  with  $11.18  in  1905. 

Production  of  gold^  silvery  and  associated  metals  in  New  Mexico  in  1905  and  1906. 


Metal. 

1905. 

1906. 

Increase  (+)  or  de- 
crease (— ) 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold fine  ounces . . 

Silver do.... 

CoOTer pounds. . 

zinc.'.!*.!'.!!!!!!!!!!'.!do!!!! 

15,350.56 

369,192 

6,126,025 

1,510,209 

15,142,254 

$317,510 

222,992 

955,660 

70,980 

893,393 

14, 174. 80 

491,127 

7,028,670 

2,987,360 

17,292.655 

$293,019 
329.055 

1,356,533 
170,280 

1,054,852 

-  1.184.76 
+    121,935 
+     902,645 
+  1,477,160 
-2, 150, 401 

-$24,491 
+  106,063 
+400,873 
+  99,300 
+  161,459 

Total 

2,460,535 

3,203,739 

+743,204 

The  above  table  shows  that  New  Mexico  gained  $743,204  in  the 
total  value  of  the  production  of  all  five  metals  as  compared  with  1905. 
Though  this  is  chiefly  due  to  the  greatly  increased  copper  production, 
silver,  lead,  and  zinc  totals  also  greatly  increased. 

PrttdvLction  of  gold,  silver ,  copper,  leady  and  zinc  in  New  Mexico  in  1906,  by  counties. 


County. 


fetf*3r 

;?«na.  Ana 

rS^t' 

/-toooin 

?texx>;:::::::::::::::::::: 

^  Afliguel  and  Santa  Fe. 


Total. 


Produc- 
ing 
mines. 


9 
4 

25 
3 
8 
4 

7 
6 
5 


71 


Tonnage. 


Short  tons. 

ih',220 

127,800 

6,380 

1,994 

268 

229 

3,246 

51,554 


207,691 


Gold. 


Silver. 


Quantity. 


Fine  ounces. 
701.06 


4,828.25 

796.40 

19.98 

20.46 

748.08 

873.07 

6, 187. 50 


Value. 


$14,492 


99,809 

16,463 

413 

423 

15,464 

18,048 

127,907 


14, 174. 80 


293,019 


Quantity.    I     Value. 


Fine  ov-nces. 

93 

34,051 

163,987 

1,946 

11,265 

533 

68 

8,102 

271,082 


491,127 


$62 

22,814 

109,871 

1,304 

7.548 

357 

46 

5,428 

181,625 


329,055 


County. 


CoUax 

P<>^U  Ana 

Otmnt 

i^&xtcoln 

lAttia 

oteitj.V.V.* '.!!!!!!!!!! 

8«aiCigi]el  and  Santa 

?e 

Sfeira 

Scconro 


Total. 


Copper. 


Quantity. 


Pounds. 


434,000 
6,388,830 


133,166 

2,119 

5,995 

64,560 


7,028,670 


Value. 


$83,762 
1,233,044 


25,701 

409 

1,157 

12,460 


1,366,533 


Lead. 


Quantity. 


Pounds. 


1,207,193 
710,895 


831,193 


238,088 


^fOOjf  dOlf 


Value. 


$68,810 
40,521 


47,378 


13,571 


170,280 


Zinc. 


Quantity. 


Pounds. 


144,656 


103,836 


17,044,163 


17,292,655 


Value. 


$8,824 


6,334 


1,039,694 


l,a54,852 


Total 
value. 


$14,554 

175,386 

1,492,069 

17,767 

61,673 

26,481 

15.919 

24,633 

1.375,257 


3,203,739 
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Tonnage  of  ore  sold  or  treated^  number  of  deep  mines  producing ^  arid  tenor  of  or 

New  Mexico^  in  1905  and  1906y  by  counties. 


County. 


Colfax 

Dona  Ana 

Grant 

Lincoln 

Luna 4 

Otero 

San  Miguel  and  Santa  Fe. . . 

Sierra 

Socorro 

Rio  Arriba,  Taos,  Valencia. 


Total 

Average  total  value  per  ton. 


Total  tons  of  ore  sold 
or  treated. 


1906. 


Short  towt. 


16,220 

127,800 

6,380 

1,  W4 

268 

229 

3,246 

51,554 


207,601 


Increase 
(+)  or  de- 
crease (— ). 


Short  towt. 

13 

+  9,654 

+46,640 


+ 
+ 
+ 


3,320 
648 
151 
156 
270 

2,107 
19 


Nomber 

deep  ml 

prodad 


1905. 


1 
5 
17 
3 
5 
2 
6 
3 
8 
2 


+62,062 


52 
S16.21 


No  new  gold  and  silver  fields  were  developed  during  1906,  1 
taken  as  a  whole,  the  condition  of  the  mining  interests  of  New  ^ 
ico  is  very  encouraging  for  an  increased  output  for  1907.  ' 
Territory  is  about  to  reap  the  benefit  of  several  years  of  prepi 
tion,  both  by  extensive  development  work  at  the  mines  ana  by 
erection  of  reduction  works  and  extension  of  transportation  fi 
ities.  This  is  particularly  appUcable  to  Grant  and  Otero  count 
in  the  southern  end  of  New  Mexico,  where  the  largest  operati 
are  in  progress. 

Only  10  counties  reported  a  production  for  last  year,  as  compi 
with  13  counties  in  1905;  Rio  Arriba,  Sandoval,  and  Vatei 
counties  reported  only  development  work.  * 

Number  of  mines  in  New  Mexico j  classed  by  chief  product^  in  1906 j  by  counties 


Gold  placer 
mines. 

Deep  mines. 

1 

County. 

Hy- 
draulic. 

Surface 
placers. 

Gold. 

Clip- 
per. 

Zinc. 

Gold- 
silver. 

Gold- 

silver- 

copper. 

SUver- 
lead. 

Silver- 
copper. 

Colfaz 

6 

3 

Dona  Ana 

1 

7 

3 
«7 

i' 

Grant ,   .   . 

4 

1 

2 
2 

3 

LimMWn 

T^in»  ,,_„,,. 

61 

e7 

2' 

1 

Otero 

dl 
1 
3 

1 

1 

San  Miguel 

"2 
1 

i 

Santa  Fe 

i 

Sierra 

3 
1 

1 

Socorro 

«4 

■ 

Total 

6 

13 

3 

9 

6           8  '         a 

17 

4 

a  One  silver  and  one  silver-lead-copper  mine. 

b  Lead-dnc  mine. 

c  One  gold-silver-lead  mine. 


d  Dry  process. 

*  One  silver-lead-sinc  mine. 
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ThiB  total  gold  figures  indicate  a  decrease  of  $24,491,  due  entirely 
to  the  reducM  placer  yield,  which  fell  oflF  $72,528,  while  the  gold  out- 
put from  the  deep  mines  increased  $48,037.     Sierra  and  Colfax 
counties  are  responsible  for  the  decrease  in  placer  gold. 
^  It  is  very  difficult  to  predict  the  gold  production  of  the  current  year, 
since  the  placer,  output — the  source  or  31  per  cent  of  the  total  gold 
yield  in  1905 — ^is  so  variable,  showing  a  decrease  of  74  per  cent  in  1906. 
But;  it  is  reasonably  assured  that,  with  the  increased  capacity  of  the 
redxiction  plants,  the  deep  mines  will  show  a  substantial  gain. 

Sot£,rce  of  gold  production  in  New  Mexico j  by  hinds  of  ore^  in  1906 ^  by  counties  j  in  fine 

ounces. 


Placer 
mines. 

Deep  mines. 

Coanty. 

Siliceous 
ore. 

Copper 
ore. 

Lead  ore. 

Total. 

ColX&x 

701.06 
110.78 

701.06 

Gn&nt \...\. ].[[.]][ 

4,363.47 
796.40 

346.94 

7  06 

4,828.25 
796.40 

Llnooln 

19.98 

19.98 

Otexx) .'....] 

9.43 

402.54 

73.00 

11.03 

20.46 

8«n    Miguel  and  Santa  Fe 

345.54 

793.06 

6, 187. 50 

748.08 

StexTna.  n 

7.01 

873.07 

SOOOiTO 

6, 187. 60 

Total,  1906 

1,296.81 
4.805.34 

12,485.97 
10,371.92 

364.98 
44.43 

27.04 
137.87 

14,174.80 

Total,  1906 

15,359.56 

IJ'ci^Base  (+)  or  decrease  (— ) 

-3,fina53 

+2,114.05 

+320.55 

-110.83 

-1,184.76 

The  silver  total  shows  a  substantial  increase  of  121,935  fine  ounces, 
dxxe  largely  to  the  increased  tonnage  of  copper  ore,  carrying  silver, 
1^  Crrant  County.  The  Mogollon  mstrict  also  reported  a  gain  over 
tixo  previous  year. 

.  In  7  producing  mines  silver  values  predominate,  the  silver  produc- 
*ioxi  of  these  mines  being  310,752  fine  ounces,  or  over  63  per  cent  of 
trx^  total  output  for  1906. 

^*>««rce  cf  silver  production  in  New  Mexico,  by  kinds  of  are,  in  1906,  by  counties,  in  fine 

ounces. 


Coonty. 


??iaDt 


TO. 


Miguel  and  Santa  Fe.. 

m. 

irro 


Total,  ISOSl. 
Total,  1906.. 


(+)or 


(-). 


Placer 


Deep  mines. 


I 


mines.    SiUceoos    Copper 
ore.      !      ore. 


93 

'si 


27,270 
1,946 


117,000 


Lead 
ore. 


I 


Lead- 


■  ziac  ore. 


34,051 
19,636 


9  50 

42  ,        7,084 

268, 567 


533  . 
976  I 


11.196 


70 


196 
602 


304,917 
296.484 


118.548 
19,962 


1- 


2,.'»15 


TotaL 


98 

.'*4,ft'>l 

163,967 

1,946 

11.265 

.W3 

m 

271, 0«i 


64,882          2,.<i85         491,127 
53,084    *J9,192 


-467       +9.433     +98.506  I  +11,798       +2,585     +121,9».'> 


1 
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Grant,  Dona  Ana,  and  Otero  ooimties  show  noticeable  gaina  in  the 
production  of  copper,  while  Socorro  and  Sierra  counties  show  a 
decrease.  The  counties  rank  in  production  in  the  above  order,  Grant 
County  leading  with  a  total  of  6,388,830  pounds,  or  91  per  cent  of  the 
output  of  New  Mexico.  The  above  counties  are  grouped  in  the 
extreme  southwestern  comer  of  the  Territory. 

The  increased  output,  coupled  with  the  advance  in  the  market 
price  of  copper,  has  made  copper  the  most  valuable  product  of  the 
nve  metals  m  New  Mexico.  During  1906  its  total  value  was  neariy 
equal  to  the  combined  values  of  gold,  silver,  lead,  and  zinc. 

The  lead  production  of  New  Mexico  for  1906  amounted  to  2,987,369 
pounds — almost  double  the  output  of  1905  and  nearly  equal  to  the 
production  of  1904.  There  were  large  increases  in  Dona  Ana,  Grant, 
and  Luna  coimties,  but  substantial  decreases  in  Socorro  and  Lincoln 
counties.     Dona  Ana  County  nearly  quadrupled  its  output  of  the 

1)revious  vear  and  again  took  the  lead  as  New  Mexico's  foremost 
ead  producer.     The  lead  values  constituted  only  about  one-eight- 
eenth of  the  total  value  of  the  five  metals  in  1906. 

The  production  of  zinc  continues  to  gain.  The  output  for  1906 
amounted  to  17,292,655  pounds,  surpassing  the  figures  of  the  previ- 
ous year  by  2,150,401  pounds.  This  increase  was  due  entirely  to  the 
mines  of  the  Magdalena  district,  in  Socorro  County,  which  produced 
17,044,163  pounds— over  98J  per  cent  of  New  Mexico's  entire  output 
in  1906  and  a  gain  of  2,414.112  pounds  over  this  district's  total  for 
1905.  There  was  a  large  falling  off  of  zinc  production  in  Dona  Ana, 
Grant,  and  Luna  counties. 

Zinc  ore  corresponding  to  5,181,983  pounds  of  the  metal  are 
known  to  have  been  used  in  the  manufacture  of  paint,  so  that  the 
metallic  zinc  product  would  not  exceed  12,110,672  pounds.  The 
smelters  in  operation  were  the  El  Paso  plant  of  the  American  Smelt* 
ing  and  Refining  Company  and  the  Deming  plant  of  the  Luna  Lead 
Company.  Both  are  lead  smelters,  and  the  latter  was  only  in  ope^a* 
tion  during  part  of  the  year.  The  Comanche  Mining  and  Smelting 
Company  nas  a  400-ton  copper  plant  in  operation  at  Silver  CSty. 
The  lead  smelters  of  Los  Cenllos  and  Socorro,  the  copper  plants  at 
Frazer  Mountain,  in  Taos  County,  and  at  San  Pedro,  in  Santa  Fe 
County,  remained  closed. 

The  principal  active  concentrating  plants  were  the  Santa  Rita 
MiTiJTig  Company's  100-ton  mill  in  the  Central  district,  tJie  Burro 
Mountain  Copper  Company's  250-ton  plant  at  Leopold,  and  the  400- 
ton  plant  of  the  Comanche  Mining  and  Smelting  Company  at  Silver 
City,  all  in  Grant  County;  the  lOO-ton  mill  belonging  to  the  Mogollon 
Gold  and  Copper  Mining  Company  in  the  Cooney  district,  in  Socorro 
County,  and  the  50-ton  plant  of  the  Modoc  Company  in  Dona  Ana 
County. 

The  larger  active  gold  and  silver  milling  plants  included  the  lOO-ton 
mill  of  the  Ernestine  Company,  in  the  Cooney  district;  the  South 
Homestake  Company's  20-stamp  mill  and  the  Eagle  Mining  and 
Improvement  Company's  plant,  equipped  with  six  5^foot  Huntington 
mills,  both  in  Lincoln  County,  and  tne  20-stamp  miU  of  the  Empire 
Crold  Mining  Company,  in  Sierra  County. 
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€f  Ummge  cf  Cfre  told  or  treated  in  Xcw  Mexico,  in  lUOG,  nJunt  totut. 


Comity. 


DammAxuk 

Onnt.. 

LIoooId. 

Luna 

Otero 

ten  Mlgnel  and  Santa  Fe. 

Sierra 

Socorro. 


Total 

Increaae  (+)  or  decrease  (— ) 


Average  lecoverBd  valoe  per  ton  ingold  and 
ailver 


ore**^    Copper  or*.    Ix^I  ore.      Zinc  ore. 
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128 

3.337 

16,076 


3.200 
a  122,752 


13.020  !. 
2,978 
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101 

9 


1.7U.-i  i 
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an 


27,724 
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M,2i6  • 

o.34,2t» 

.•?4.rc«i 
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Total. 


16.320 

127.  HCN) 

6.:W0 

1.994 

2<IK 

229 

3.246 

r>i ,  :i.'>4 

207.  <MH 


-7.407  1      +55,884 


+9.278  :        -f  4,310  !     +ti2.0«ifi 


r2. 90 


•  Incladee  IfiBJ  tons  of  copper-lead  ore. 

k  Lead-sine  ore. 

cOold  and  silver  values  in  larger  minefl  not  recovered. 

NoTB. — The  sabdiviaion  in  tills  table  is  to  some  extent  arbitrary,  ah  rloubtn  inuy  oxint  conreniing  the 
olaaaUkmtiOD  of  some  ores.  In  round  numbers,  the  copper  ores  averaged  2.7  per  cent  (dry  copi)or  uHsay  > ; 
tbe  lead  ores  7.5  per  oent  (dry  assay) ;  and  the  crude  zinc  ores  32  per  cent. 

REVIEW   BY   COUNTIES. 


Mining  activity  in  Bernalillo  and  Chavez  counties  was  confincMl  to 
development  work. 

COLFAX  COUNTT. 

In  1006,  nine  placer  mines  contributed  the  entire  output  for  C>)lfax 
County,  which  amounted  to  701.06  fine  ounces  of  gold,  worth  8 1 4,492, 
and  93  fine  ounces  of  silver,  valued  at  $62.  This  represents  a  d(H;rease 
of  nearly  55  per  cent  in  the  gold  output  as  c<jmpared  ^%'ith  HH)5,  tnid 
a  falling  off  of  84  per  cent  when  compared  with  1904.  In  the  Moreno 
district,  near  Elizabethtown,  the  deep  mines  report  a  small  amount 
at  development  work  for  last  year.  The  Oro  Dred^rin^  Company's 
dredge,  below  Elizabethtown,  remained  idle  throughout  the  year. 

DOSA  ASA  OOUHTT. 

MetaUie  produdion  of  Dona  Ana  County  in  J'fOr,  arul  Iff 00. 


Tear. 

Gold. 

.Sjlv#:r 
(^'lanlity. 

yA  '*v. 
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in  \'^ 
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ft. 
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9*     *  •   # 

\^. 

Qoaotity.      VaiiM. 

Val'i* 
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ig06 
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324«>        ffc.TlO 

t;4  *4^, 

Ymr. 

Lead. 
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i        zc.zrf:       r.-> 

*      i.anr:  yn         *> 
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year.  Dona  Ana  Grantr 


trj*-   U/t*.  'ih/i*-   fA   iN   ;;.^tfc..i/; 


prodneta  to  $175,386,  wladb  is  c/T«!r  thr»^  tirr:^  hh  K^^jr.h  hh  m  ly^-v. 
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No  gold  or  zinc  was  reported  for  1906,  but  the  silver  values  gained 
over  73  per  cent.  The  copper  increased  from  96,058  pounds  to 
434,000  pounds,  and  the  lead  from  327,707  to  1,207,193  pounds. 
The  entire  output  was  derived  from  the  Organ  district,  about  15 
miles  northeast  of  Las  Cruces.  The  copper  ore  is  mainly  oxidized, 
and  occurs  in  contact  of  a  metamorphosed  limestone  near  intrusive 
granite.  The  lead  ores  are  found  in  the  less  altered  limestone  a  short 
distance  from  the  contact. ° 

The  famous  Stephenson-Bennett  mine  made  a  considerable  gain 
in  its  shipments  of  1906.  Likewise,  the  Torpedo  mine  began  to  make 
heavier  snipments  during  the  latter  months  of  the  year.  The  Modoc 
mine  also  greatly  increased  its  production.  This  property  is  equipped 
with  a  50-ton  concentrator  using  jaw-crushers,  rolls,  Wilfley  tables, 
and  vanners.  The  Schermerhorn  Mining  Company  made  some  trial 
shipments,  and  in  addition  stored  considerable  ore  at  the  mine.  Both 
the  Dona  Ana  Mining  Company  and  the  Victoria  Mining  and  Smelting 
Company  report  development  work,  wdth  prospects  of  shipping  in 
1907. 


GBANT  coxnrPY. 


^fetall'ic  production  of  Grant  County  in  1905  and  1906. 


Year. 


Year. 


1905. 
1906. 


Gold. 


Silver. 


Copper. 


j  Quantity. 


I    Fine  ozs. 

1905 1      2, 225  60 

1906 4.828.25 


Value,   t  Quantity  I    Value. 


$46,007 
99.809 


Fine  ozs. 

86.629 

163,987 


152,324 
109,871 


Quantity.  |    Value. 


Pounds. 

5,291,222 

6,388,830 


<825,431 
1,233,044 


Lead. 


Zinc. 


Quantity. 

Pounds. 
321.035 
710.895 


Value.         Quantity.         Value. 


Total. 


$15,089 
40.521 


Pounds. 
257.203 
144,656 


$15,175 
8,824 


$054,096 
1,402,00 


Grant  Comity,  the  source  of  almost  47  per  cent  of  the  total  value 
of  New  Mexico^s  mineral  output  in  1906,  more  than  doubled  its  gold 
production  and  almost  doubled  its  silver  output.  This  county  ranks 
second  in  production  of  precious  metals,  iiv-ith  a  total  of  $99,809  in 
gold  and  163,987  fine  ounces  of  silver.  The  placer  output  was  con- 
siderably smaller  than  in  previous  years. 

The  chief  product  was  copper,  which  amounted  to  6,388,830 
pounds,  valued  at  $1,233,044.  This  represents  nearly  91  per  cent  of 
the  copper  total,  and  a  gain  of  97,608  pounds  over  1905.  Lead,  with 
a  total  of  710,895  pounds,  more  than  doubled  the  product  of  1905, 
but  in  turn  the  zinc  output  dropped  off  nearly  one-half,  and  amounted 
to  onlv  144,656  pounds. 

Besides  the  25  mines  reporting  a  production,  including  the  placers, 
14  other  mines  report  active  development  work  and  surmce  improve- 
ments. The  Burro  Mountain  Mining  Company,  the  Santa  Rita 
Mining  Company,  and  the  Comanche  Mining  and  Smelting  Company 
are  the  three  principal  factors  in  making  Grant  County  the  premier 


a  Lindgrm.W..  and  Qraton.  L.  C.  A  reconnaissance  of  the  mineral  deposits  of  New  Mexico,  Bull  U.  8. 
Geol.  Survey  No.  285, 1906,  pp.  74-86. 
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mining  center  of  the  Territory.  To  these  three  concerns  is  due  the 
major  portion  of  the  production  of  the  county,  as  well  as  the  notable 
increase  in  tonnage,  from  81,160  tons  in  1905  to  127,800  tons  in  1906. 
The  Comanche  (x)mpany,  at  Silver  City,  has  contributed  largely  to 
the  improved  conditions.  Its  new  plant,  including  a  smelter  and  a 
400-ton  concentrating  mill  and  narrow-gage  railroad  to  the  Pinos 
Altos  and  Burro  Mountain  districts,  treats  ores  from  its  own  mines 
at  Pinos  Altos  and  Chloride  Flat,  as  well  as  custom  ores  from  the 
Central  district.  TTie  Burro  Moimtain  Copper  Company  made  a 
very  large  increase  in  its  output  for  1906.  The  ores  of  this  section 
occur  as  chalcocite  disseminated  in  porphyry. 

Central  district. — ^In  the  Central  district  a  much  greater  tonnage 
"wss  shipped  from  the  famous  Santa  Rita  mines.  Some  oxidized  ore 
is  still  mined  in  this  section,  along  with  increasing  c[uantities  of  chal- 
cocite ores.  The  Copper  Queen  Consolidated  Mining  Company,  the 
Hermosa  Copper  Company,  and  a  number  of  other  mines  produced 
in  this  district  in  1906. 

Apache  district, — Oxidized  copper  ores,  carrying  small  values  in 

fold  and  silver,  were  shipped  from  the  Apache  district,  southeast  of 
lachita. 

Eureka  district. — Silver  ores,  carrying  values  in  lead  and  copper, 
were  shipped  from  the  Eureka  district,  southwest  of  Ilachita. 

Increased  shipments  were  made  from  each  of  the  following  districts: 

Chloride  Flat. — ^The  Grand  Central  mine  shipped  crude  silver-lead 
ores  from  the  Chloride  district,  2  miles  west  of  Silver  City,  in  1905  and 
1906. 

KimbaU  district. — As  in  1905^  the  sole  producer  from  the  Kimball 
district,  near  Steins,  was  the  National  Gold  and  Silver  Mining  Com- 
pany's Beck  mine,  which  is  opened  by  a  300-foot  vertical  shaft  and 
equipped  with  a  50-ton  concentrator. 

Pyramid  district.— The  Nellie  Blv  mine,  in  the  Pyramid  district, 
near  Lordsburg,  was  acquired  by  the  North  American  Copper  Com- 
pany, which  extended  the  development  work  and  increased  the  ship- 
ments of  high-grade  copper  ores  carrying  silver. 

Bed  HiU  disSict. — ^In  this  district,  m  the  southwestern  comer  of  the 
county,  high-grade  oxidized  lead-silver  ores  were  produced  from  the 
Red  Hill  mine,  which  is  opened  by  a  115-foot  vertical  shaft  and  a  275- 
foot  tunnel. 

San  Sirrum  district. — ^The  Oblateese  and  Carbonate  Hill  mines,  situ- 
ated 44  miles  south  of  Steins,  produced  lead-silver-gjold  and  copper- 
silver-gold  ores.  Developments  on  the  former  mine  include  a  70-ioot 
shaft  and  on  the  latter  a  130-foot  tunnel.  Reduced  shipments  of 
hi^h-grade  oxidized  silver-lead  ores  were  made  from  the  Granite  Gap 
nune,  while  a  new  shaft  was  being  sunk. 

Virginia  district. — From  near  Lordsburg,  in  the  Virginia  district, 
copper  ores,  bearing  some  silver  and  gold  values,  were  shipped  from 
the  Ek;hty-Five  groun,  which  are  developed  by  a  250-foot  shaft  and 
2,000  feet  of  drifts.  Development  work  was  reported  from  the  I^ords- 
burg  mines,  a  group  including  about  65  claims. 

In  view  of  the  mcreased  transportation  and  reduction  facilities, 
Grrant  County's  tonnage  of  low-grade  concentrating  cop])er  ore 
(especially  of  the  Burro  Mountain  district)  will  probably  show  another 
very  material  gain  during  1907. 


3Ct8  mBTERAL  RE80UBCB6. 


With  bat  hniS  the  miinb^*  of  mines  opeaistiiig,  linoolnGoiiiilj  made 
a  greatly  increased  production  of  gold  and  aHver  in  1906 — idoi«  than 
doubling  the  figures  of  1905;  but  the  smaU  coppa*  and  ImmI  output 
dropjx»  off  entirely.     The  placer  production  was  also  nreatly  rediioed. 

Boniio  dUtrici. — In  the  Bonito  district,  in  the  soathwest  ooraer  of 
the  countv,  the  Esde  ^Mining  and  Improvement  Oompanj  Mieimted 
the  Hopeful  mine,  by  open-cut  wo^  for  about  three  fnontfe  ohIy, 
reducing  the  ore  in  ^  5-foot  Huntins^n  miUs.  A  cyanide  {dant  is 
being  erected  on  this  propertv.  In  tne  same  vicini^  the  pippertieB 
of  A,  L.  Krouse,  at  .Altos;  the  Iowa  and  Xew  Mexiino  ^Jiwing  and 
Milling  Company  and  the  Mescalero  ^fining  and  Vii|Ki^  GonoMny 
both  at  Parsons;  and  the  Nogal  Peak  Gmd  Mining  and  Mining 
Company,  at  Nogal,  all  report  development  work.  The  ore  of  the  first 
two  mines  carries  gold,  silver,  and  lead^  ^diile  the  Mescalero  ore  is  free 
nulling.     A  few  other  properties  in  this  section  are  semi-actiTe. 

WftiU  Oaks  district. — In  this  district  the  Wild  Cat  Mining  Company, 
operating  the  North  Homestake  mine,  was  the  chiefprowicer.  Tne 
ore  was  run  through  the  20-stamp  mill  on  the  South  Homestake  mine. 
Development  work  continued  in  the  Old  Abe  mine,  at  Whiteoaks. 
Tlie  B^>ston  Boy  and  one  or  two  other  properties  were  active.  In  the 
^\liite  Oaks  district  well-defined  veins  and  irr^ular  dieeted  zones 
are  found,  carrying  rich  auriferous  pvrite  with  some  quartz.*  TTie 
Chicago  and  Sante  Fe  Smelting  and  Mining  Company,  in  the  Jicarilla 
district,  and  the  Rising  Sun  property,  in  the  Rociada  district,  also 
exten^led  their  development  work  during  the  year.  Several  6t  the 
larger  placers  were  idle  on  account  of  lack  of  water. 

LnVA  COUITT. 

In  liuna  County  the  year  was  marked  by  increased  productions  of  all 
metals  except  sdnc,  which  fell  off  about  one-third,  while  the  total  value 
of  the  metallic  product  showed  a  gain  of  more  than  one-third  over 
llKi5.  The  number  of  mines  increased  from  5  to  8  and  the  tonnage 
from  1 ,346  to  1 ,994  short  tons. 

C(X}ks  Peak  district. — ^This  district,  situated  north  of  Deming,  with 
5  shipping  mines,  increased  its  production  of  both  silver  and  lead. 

Tres  Ilennanas  district. — There  was  a  falling  off  in  the  Tree  Her- 
manas  district,  30  miles  south  of  Deming.  Oxidized  zinc  ores  of  con- 
tact-metamorphic  origin  are  found  in  lai^  quantities  in  this  section* 

Vict//ria  (Zwfnd.— Shipments  of  leadnsUver  ore  were  resumed  from 
the  old  Rambler  mine  at  Gage,  in  the  Victoria  district.  The  Jeaaie 
group  reported  development  work. 

Florida  district. — Some  small  shipments  were  made  from  12  miles 
southeast  of  Deming,  in  the  Florida  district,  while  development  work 
was  carried  on  at  other  properties,  the  ore  being  stacked  on  the  dumps. 
The  active  mines  include  the  Soledad,  the  Georgia,  and  the  Sunny 
Slope. 

MORA  COUHTT. 

No  production  was  reported  from  Mora  County,  but  considerable 
work  was  carried  on  at  Lucero  by  the  Republic  Mines  Company,  which 
expects  to  produce  during  1907. 

aLindgren,  W.,  and  Graton,  L.  C,  op.  dt. 
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OTXBO  COXnKTt, 

The  gMn  in  value  of  the  matallic  product  of  Otero  County  was  due 
mainly  to  ino-eased  activity  in  the  Tularosa  district.  The  Tularosa 
Mining  Company  has  worked  the  Vir^nia  mine  by  open  cut  and  oper- 
ated a  concentrating  plant.  A  considerable  quantity  of  copper  ore, 
low  in  silver,  wai^  shipp>ed.  ^ 

The  Silver  Hill  district,  in  the  vicinity  of  Brice,  was  the  center  of 
much  development  work.  The  Southwestern  Smelting  and  Refining 
Company  was  building  a  concentrator  and  smelter,  connecting  the  new 

Slants  with  neMvby  properties  by  mine-gauge  trams.  The  Electric 
Uning  and  Milling  Company,  while  doing  experimental  work,  produced 
a  smafl  amount  or  placer  gold  by  dry  process.  The  Calaveras  Mining 
Association,  at  Brice,  and  the  Tjmcoln  ConsoUdated  Copper  Company, 
at  Oro  Grande^  each  made  small  shipments  in  1906.  Several  other 
mines  in  this  district  were  active  last  year. 

&I0  ABBXBA  AHD  SAHBOVAL  COtJHTISS. 

Mmin|ir  activity  in  Rio  Arriba  and  Sandoval  counties  was  Umited  to 
development  and  assessment  work.  In  the  latter  county  the  Jura- 
trias  Copper  Company,  in  the  Nacimiento  district,  was  developing  its 
mine  ana  erecting  a  new  50-ton  furnace. 

SAH  nOUEL  COTJHTY. 

During  1906  mining  in  San  Miguel  County  was  Umited  to  the 
Tecolote  district,  about  20  miles  south  of  Las  Vegas^  and  to  the  upper 
Pecos  section.  In  the  former  district  the  Blake  Mining,  Milling,  and 
Leaching  Company  remodeled  its  100-ton  leaching  plant  and  re- 
sumed operations  in  December.  In  the  latter  the  Pecos  Copper  Com- 
pany exploited  and  developed  the  Hamilton  mine,  at  Cowles. 

SAHtA  FI  COmiTY. 

The  entire  production  of  Santa  Fe  County  in  1906  was  won  from 
the  New  Placers  district.  At  the  Gold  Coin  mine,  at  Golden,  some 
high-^ade  ore  was  extracted  from  the  open  cut  and  treated  in  a 
small  custom  Himtington  mill.  Likewise  ore  from  the  San  Miguel  and 
Old  Timer  properties,  at  the  same  place,  was  run  as  a  test  through  a 
small  1  J-ton  mill.  The  Santa  Fe  Gold  and  Copper  Mining  Company's 
plant  at  San  Pedro  remained  closed  during  the  year,  but  resumed  in 
1907.  Some  development  is  reported  from  other  mines  in  the  dis- 
trict. The  Gold  Bulhon  Mining  Cfompany  completed  a  traction  dredge, 
which  was  ready  to  begin  digging  early  in  1907;  and  the  Racine  Mm- 
infi^  Company  also  experimented  with  a  patented  machine  termed  a 
''cuy-land  dredge."  The  Beta  mine,  in  tne  Cerrillos  district,  reports 
development  work. 

SIXBaA  COUNTY. 

The  production  in  Sierra  County  shows  a  decided  falling  off,  espe- 
ciallv  in  gold  and  copper.  The  decrease  in  the  former  was  $80,994, 
or  about  82  per  cent,  and  in  the  copper,  40,666  pounds,  or  over  87 
percent. 

Black  Range  disirict, — Some  gold-silver-copper  ore  was  shipped 
both  trom  the  Ivanhoe  and  the  Great  Republic  mines  at  Fairview, 
in  the  Black  Range  district,  but  most  of  the  work  was  confined  to 


310 


MIKERAL  RESOXmCES. 


deyelopment  and  the  ore  was  stored  on  the  dumps.  A  serious  caving 
on  the  latter  property  rumed  an  1,100-foot  shaft  and  delayed  pro- 
duction. 

Bromide  district, — This  district,  after  a  year's  idleness,  again  made 
a  production,  two  properties  being  worked  in  a  small  way.  The 
silver  mines  of  Lake  Vallev  remain  practically  idle. 

Las  Animas  district. — The  Las  Ammas  district,  about  Hillsboro, 
reports  a  greatly  reduced  output,  but  was  the  center  of  much  activ- 
ity in  siuface  and  mine  development.  The  Empire  Gold  Mining 
and  MiUing  Company  ran  their  20-stamp  plate  amalgamation  miU 
only  about  one-half  the  year  and  used  the  remainder  of  the  year  to 
remodel  it. 

Pittsburg  district. — Much  less  gold  was  won  from  the  placer  oper- 
ations in  the  Pittsburg  district  than  in  1905.  Considerable  work 
was  done  on  the  copper  properties  of  the  Victoria  Chief  Copper  Mining 
and  Smelting  Company  in  opening  up  the  mines  and  blocking  out 
ore  reserves  preparatory  to  active  mining  in  1907.  The  ore  is  a 
sulphide  carrying  values  in  silver,  zinc,  lead,  and  copper.  At  the 
Nana  mine  some  silver-lead^old  ore  was  sacked,  but  was  not  shipped 
during  the  year. 

GuchiUo  Negro  district. — At  the  Black  Kjiife  group,  in  the  Cuchillo 
Negro  district,  in  the  northern  part  of  the  county,  development 
work  resulted  in  placing  some  ore  on  the  dump. 

SOCOBBO  COUHTT. 
Metallic  production  in  Socorro  County  in  1905  and  1906. 


m 

Year. 

Qokl. 

Silver. 

Copper. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1906 

Firu  OZ9. 
5,680.91 
6,187.50 

$117,435 
127,907 

Tint  OZ9. 
245,753 
271,082 

$148,435 
181,625 

Pfmndt. 
615,175 
64,JieO 

t06,967 

1906 

12,400 

Year. 

Lead.                 !                 Zinc 

TotaL 

Quantity. 

Value.        Quantity. 

Value. 

1905 

390,000 
238,068 

i 

$18,330        14,630,051 
13,571         17.044.163 

1863,173 
1,090.604 

$1,243,340 

1906 

1.37&.2S7 

1 

Socorro  County,  with  fewer  mines  in  operation  than  in  1905, 
increased  its  tonnage  and  output  of  gold,  silver,  and  zinc,  as  well  as 
the  total  value  of  its  metallic  production,  but  showed  large  decreases 
in  the  output  of  copper  and  lead.  This  county  is  second  to  Grant 
County  in  the  value  of  the  total  output,  but  holds  first  rank  in  gold, 
silver,  and  zinc  production. 

Cooney  {or  mogoUon)  district. — In  the  Cooney  (or  Moffollon) 
district,  in  the  southwest  comer  of  the  county,  the  Ernestine  Mining 
Company  was  the  largest  operator  last  year.  Its  mine,  the  Last 
Chance,  is  developed  by  770  feet  of  shafts  and  raises,  5,400  feet  of 
levels,  and  420  feet  or  cross  cutting,  and  the  surface  equipnient 
includes  a  20-stamp  rnill  and  two  Elspass  mills,  making  a  combined 
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capacity  of  100  tons  per  day.  The  latter  mills  were  installed  in 
December,  1905.  Concentration  is  followed  by  cyanide  treatment. 
The  Enterprise  Mining  Company  was  engaged  in  developing  its  mine, 
which  is  equipped  with  a  3-stamp  mill.  The  famous  Cooney  mine 
of  the  Mogollon  Gold  and  Copper  Mining  Company  is  developed  by 
a  625-foot  vertical  shaft,  a  900-foot  tunnel,  and  4,000  feet  or  levels 
and  has  a  100-ton  concentrating  plant.  A  number  of  smaller  mines 
confined  their  work  to  developing  and  stored  what  ore  was  extracted 
during  the  year. 

Magdalena  district. — The  Magdalena  district,  the  source  of  more  than 
98i  per  cent  of  New  Mexico's  total  zinc  output,  increased  its  produc- 
tion oy  shipping  35,478  tons  of  ore  in  1906,  as  against  30,411  tons  in 
1905.  There  were  approximately  23,000  tons  of  zinc  carbonate  ore, 
11,700  tons  of  zinc-lead  (sulphide)  ore,  500  tons  of  lead  carbonate  ore, 
and  300  tons  of  copper  and  siliceous  ores  combined.  Previously  the 
bulk  of  the  ores  shipped  were  from  shallow  workings,  and  were  oxi- 
dized, consisting  of  zinc,  lead,  and  copper  carbonates;  but  with  greater 
depth  an  increasing  percentage  of  sulphide  ores,  which  occur  as  zinc 
blende,  galena,  pynte,  and  chalcopyrite,  are  being  mined.  The  Kelly 
mine,  owned  by  the  Tri-Bullion  Smelting  and  Development  Company, 
made  a  very  large  increase  over  its  shipments  of  1905.  This  property 
is  opened  by  two  shafts,  respectively  265  and  346  feet  deep. 

The  Graphic  mine,  owned  by  the  Ozark  Smelting  and  Mining  Com- 
pany (formerly  the  Graphic  Lead  and  Zinc  Company)  made  a  greatly 
dinunished  output.  The  Juanita  mine,  owned  by  Mr.  L.  R.  Babcock, 
shipped  a  larger  amount  of  ore  than  in  1905.  xhe  workings  on  this 
clami  include  a  300-foot  inclined  shaft  and  a  500-foot  tunnel.  The 
shipments  in  1906  included  a  small  amount  of  high-grade  quartzose 
silver  ore.  These  properties  have  no  reduction  plants  at  the  mines, 
since  the  ores  are  or  high  grade,  averaging  from  25  to  35  per  cent  zinc, 
and  are  shipped  crude. 

Other  active  mines  in  this  district  include  the  Mistletoe  mine  (for- 
merly the  Enterprise),  which  is  being  developed  by  the  owners,  the  Ark 
Mining  and  Smelting  Company;  the  Cavern  mine,  which  has  blocked 
out  much  ore,  carrjdng  lead,  copper,  and  small  values  in  gold,  and 
which  is  equipped  with  a  50-ton  concentrator;  and  the  Wheel  or  For- 
tune mine,  wmch  was  being  developed  during  1906. 

Production  of  base  metals  in  Magdalena  district,  Socorro  County,  in  1905  and  1906. 


Year. 


1905. 
11X». 


Copper. 

Lead. 

Zinc. 

Qoantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Pounds. 
320,000 
64,660 

$49,920 
12,460 

Pounds. 
390.000 
238,088 

$18,330 
13,571 

Pounds. 
14,630,051 
17,044,163 

$863,173 
1,039,694 

Total 
value. 


$931,423 
1,065,726 


There  was  also  some  activity  in  the  Rosedale  district,  30  miles  north 
of  west  of  San  Marcial,  and  at  Estey,  in  the  southeastern  comer  of 
Socorro  County,  but  no  shipments  were  made.  The  principal  prod- 
uct of  the  former  district  is  gold  and  of  the  latter  copper. 
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No  production  was  made  in  this  county  in  1906,  but  some  develop- 
ment work  is  noted.  A  small  quantity  or  low-grade  copper,  gold,  and 
silver  ores  were  mined  during  the  year  and  stored  on  the  dumps  in  the 
Rio  Hondo  and  Red  River  districts,  but  at  present  the  long  haul  to  the 
railroad  prevents  these  properties  from  being  worked  at  a  profit.  The 
Tusas  Peak  Gold  and  Copper  Mining  Company,  at  Tres  Piedras,  reports 
900  feet  of  crosscuts  on  5  levels,  and  expects  to  start  its  200-ton  leach- 
ing plant  during  1907. 

OBEGK>N. 

By  Charles  G.  Yale. 

PRODUCTION. 

The  returns  from  producers  show  Oregon  to  have  fallen  off  $91,844 
in  its  total  yield  of  1906  as  compared  with  the  previous  year.  The 
decrease  in  ffold  is  $38,335,  in  silver  $1,582,  in  copper  $51,852,  and  in 
lead  $75.  Consideration  of  platinum  is  omitted,  it  being  the  subject 
of  a  special  report.  The  total  metalUferous  yield  for  tne  year  was 
$1,500,312,  this  result  being  obtained  from  279  productive  mines,  of 
which  74  were  deep  mines  and  205  placers.  Of  tnese  latter,  130  were 
hydrauUc,  3  drift,  and  72  surface  sluicing  ones.  There  were  598  mines 
reported  which  showed  no  yield  for  the  year. 

The  decrease  in  gold  and  silver  output  is  entirely  from  the  quartz 
mines,  and  is  occasioned  mainly  by  several  of  the  most  prominent 
mines  in  both  eastern  and  western  Oregon  having  been  operated  to 
only  a  Umited  extent  during  the  year.  The  total  tonnage  of  ore  from 
deep  mines  treated  was  138,274  tons,  a  decrease  of  11,994  tons  from 
the  previous  year.  Of  siUceous  ores  treated  there  were  136,332  tons, 
a  decrease  of  6,342  tons  from  1905.  The  average  value  of  these  latter 
in  gold  and  silver  was  $7.67  per  ton.  The  1,942  tons  of  copper  ore 
treated  averaged  $4.75  per  ton  in  ^old  and  silver. 

A  good  water  season  caused  an  mcrease  in  output  of  placer  gold  of 
$109,941  over  the  year  1905.  The  most  productive  county  was  Jack- 
son, with  an  output  of  $130,094  for  the  year,  though  this  was  closely 
followed  by  Josephine  County  \^^th  a  production  or  $129,161.  None 
of  the  other  counties  made  a  yield  of  as  much  as  $100,000  from  this 
source. 

All  the  eastern  Oregon  mining  camps  show  a  decrease  in  output  as 
compared  with  1905.  Jackson  County,  in  southern  Oregon,  shows 
the  largest  increase  in  output.  No  new  camps  of  prominence  were 
developed  during  the  year,  nor  were  any  new  railroads  built  which 
affected  the  mining  conditions. 

The  decreased  output  of  copper  was  due  to  the  diflBculty  in  obtain- 
ing coke  for  the  smelter  of  the  Takilma  Smelting  Company  at  Waldo. 
The  coke  is  hauled  by  wagon  from  Grants  Pass. 

Several  new  copper  properties  are  being  developed,  but  there  were 
no  new  shippers  in  1906.  No  production  of  lead  was  reported  for  the 
year. 

The  following  table  gives  in  a  condensed  form  a  statement  of  the 
comparative  output  of  mines  in  Oregon  for  the  years  1905  and  1906, 


GOLD  AND  SILVEB. 


818 


with  amount  of  increase  or  decrease  in  quantity  and  value  of  each 
metal: 

Production  of  gold j  silver ,  and  assocUUed  metals  in  Oregon  in  1905  and  1906. 


Metal. 

1905. 

1906. 

Decrease. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

0<M flneounoefi.. 

SQTer do 

Copper pounds.. 

67,978.23 

90,636 

846,815 

1,610 

$1,405,235 

54,744 

132,102 

75 

66,123.79 

79,346 

415,803 

81,366,900 
53,162 
80,250 

1,854.44 

11,290 

431,012 

1,610 

138,335 

1,582 

51,852 

75 

Total 

1,502,156 

1,500,312 

91,844 

The  following  table  gives  the  output  in  quantity  and  value  of  the 
respective  counties  of  wie  State  in  1906: 

Production  ofgold^  silver,  copper,  and  lead  in  Oregon  in  1906,  by  counties. 


County. 


Baker 

Coos  and  Crook 

Curry 

I>oi]gbu 

Grant 

Harney 

Jackaon 

Joflephine  and  Lane. 


Union  and  Wbeeler. 
WaBowa 


Total. 


Gold. 

Quantity. 

Value. 

Fine  ounces. 

33,652.22 

184.31 

362.76 

2,128.60 

2,665.08 

5.32 

8,637.89 

17,525.73 

687.26 

234.47 

40.15 

1695,653 

3.810 

7,499 

44,002 

55,092 

110 

178,561 

362,289 

14,20'/ 

4,847 

830 

66,123.79 

1,366,900 

Silver. 

Copper. . 

Quantity. 

Value. 

Quantity. 

Pounds. 
185 

Value. 

Fine  ounces. 
53,708 
51 

935,984 

34 

48 

1,165 

2,492 

$36 

71 

1,739 

3,719 

42,886 

8,277 

3,169 

2,123 

11, 181 

81 

51 

3 

16,688 
121 

372,732 

71,937 

75 

5 

79,346 

53,162 

415,803 

80,250 

Total 
value. 


$731,673 

3,844 

7,647 

45,167 

65,861 

110 

180,684 

445,407 

14,286 

4,898 

833 


1,500,312 


The  following  tables  relate  to  the  tonnage  of  ores  sold  or  treated, 
concentrates  produced,  taiUngs  treated,  and  to  the  character  of  the 
ores.  In  the  first  it  will  be  noted  that  the  largest  proportion  of  the 
SEulphurets  are  derived  from  Baker  County,  Douglas  County  being 
next  in  order.  All  the  concentrates  in  Lane  County  are  being  held 
back  on  account  of  hi^h  cost  of  wagon  freight  from  the  mines  to  the 
railroad. 

Tannage  and  value  of  ore,  concentrates,  and  old  tailings  in  Oregon  in  1906,  by  courUies, 

in  short  tons 


County. 


Coot  and  Crook 

Curry 

Doivaa 

Giant 

Jaekaon 

Josephine  and  Lane 

Xal&eiir 

Unkm  and  WbMltr. . . . , 


Total. 


Total  tons 
of  ore  sold 
or  treated. 


58,880 

150 

305 

2,342 

2,346 

0,644 

63,848 

760 


138,274 


Increase  (+) 
or  decrease 
(— )  com- 
pared with 
1005. 


-16,164 
+  150 
+  280 
+  2.135 
-10,316 
+  3,725 
+  10,641 

-  2,429 

-  16 

-11,994 


Concentrates  pro- 
duced. 


Tons. 


121 

125 

852 

63 


8,717 


Value. 


2,556     8301,342 


19.148 

12,407 

11,551 

5,710 


350,158 


Old  tailings 
treated. 


X"'  ^"™- 


200   83,407 

wo' "  6,056 


700 


8,457 
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Subdivmon  of  tonnage  of  ore  told  or  irtaUd  in  Oregon  in  1906,  by  eountiet,  i 


Cod 

nty. 

SUietoiu 

Lead  on. 

c^«. 

Toul. 

S8,889 

30S 

1.3*1 

750 

1,«S 

SOT 

-kl 

-1« 

Avenge  value  per  ton  tn  gold 

The   classification   and   numbers   of  deep   and   placer 
shown  in  the  following  table: 


mines   are 


Number  0/ 

nin<s  eUasififd  by  ctaej  product 

nOr^ffon 

in  1905,  hy 

MfunfiM. 

Non- 

GoldpWrniiiira, 

Deep  mine*. 

Total 

County. 

d:SS.. 

end 
dredg- 

nZ 

1 

Total.  Gold. 

f^- 

Cop. 

pef. 

h>*A. 

Total, 

¥ 

IM 

a 

'i 

» 

H 

21 

s 

32 

33 

I 

1 

;::::::: 

3 

j 

IS 

M 

1 

s 

1 

\ 

6; 

1 

; 

^ 

TotBl 

7S 

aos 

71 

1  ■:-■-• 

74 

m 

The  sources  of  gold  and  silver  by  kinda  of  ore,  with  tlie  amounts 
in  fine  ounces,  are  given  in  the  following  tables.  Baker  County 
yields  the  most  gold  from  siliceous  ores,  while  Jackson  County  has 
the  most  gold  from  placers.  The  largest  amoimt  of  silver  comes  also 
from  the  siliceous  ores  of  Baker  County. 


Source  of  gold  product  in  Oregon,  fty  hifult  of  o 


n.  1906,  by  a 


riacera. 

Deep  mine.. 

County. 

Bllieeou* 

"^oref 

Total. 

TotU. 

aim  la 

678. « 

'  BflilS 
1,875:32 

til 

1,102.  ea 

"*■!£:!} 

■■iei-i.- 

2,12g.I» 

1,296.22 

11,277.67 

106.84 

270.17 

17,490.46 
+S,31B.40 

-ISS 

-4MSS 

48,«n.3I 

«s,m.7s 

GOLD  AND  SILVER. 


315' 


Source  of  silver  product  in  Oregon^  by  kinds  of  ore,  in  1906 ,  by  counties,  in  fine  ounces. 


Coonty. 


Coo*  and  Crook 

Curry... 

Douglas 

Grant 

Jackson 

Josephine  and  Lane 

lialheur 

Union  and  Wheeler 

WaHowa 

Total 

Increase  (+)  or  decrease  (— ) 


Placers. 


1, 
1. 


376 

21 

55 

87 

415 

118 

ia3 

99 

75 

5 


3,354 
+  1,409 


Deep  mines. 

Siliceous 
ores. 

Copper 
ores. 

Lead 
ores. 

Total. 

53.332 
30 
16 

1 

53,332 

1 

30 

1 

16 

1,652 

1 

1 

1,652 

3,155 
2,051 

149  ; 

3,304 
2,051 

15,280 
22 

305  1 

1 
..........1........ 

15.585 
22 

1 

75,538 
-9,639 

454 
-1,371 

75,992 

-1,689     -12,699 

Total. 


53,708 

51 

71 

1.739 

3,719 

3,169 

16,688 

121 

75 

5 


79,346 
-11,290 


The  source  of  the  placer  gold  is  shown  in  the  following  table.  The 
hydraulic  mines  are  oy  far  the  largest  producers,  they  having  yielded 
$305,446  in  gold  out  of  a  total  placer  output  of  $361,560.  The 
increase  of  gold  from  hydrauUc  mining  was  $78,406  for  the  year. 
The  largest  hydraulic  output  was  from  Jackson  County,  which  also 
had  the  largest  yield  from  ordinary  surface  placers. 

Source  of  placer  gold  in  Oregon  in  1906,  by  counties. 


County. 


Baker 

Coos  and  Crook. 

Curry 

DoQgias 

Grant 


Hydraulic 
mines. 


Harney 

Jackson 

Josephine  and  Lane. 

Malneur 

Union  and  Wheeler. 
Wallowa 


Total. 
Increase 


116,504 

115.385 

10.872 

3,225 


Surface 

placers, 

drift,  and 

dredging. 


■| 


$12, 127 

850 

3,971 

3,175 

4,068 

110 

14,500 

13,776 

1,085 

1,622 

830 


Total 
value. 


$33,850 

1,810 

6,224 

9,370 

32,298 

110 

131,094 

129, 161 

11,957 

4,847 

830 


BEVIEW   BY   INDIVIDUAL   COUNTIES. 


BAKEB  COUKTY. 


In  Baker  County,  output  is  reported  from  the  following  districts: 
Baker,  Virtue,  Cracker  Creek,  Clarks  Creek,  Cable  Cove,  Cornucopia, 
Halfway,  Connor  Creek,  Durkee,  Geiser,  Burnt  River,  Paddy  Greek, 
Richland,  Rye  Valley,  Sumpter,  Weatherby,  and  Austin.  The  pro- 
duction of  gold,  silver,  and  copper  in  this  county  for  the  past  two 
years  is  as  follow^s:  1905:  gold — $771,607;  silver,  $33,317;  copper, 
$499;  total,  $805,423.  1906— gold,  $695,653;  silver,  $35,984;  cop- 
pw,  $36;  total,  $731,673. 

The  reduction  in  output  for  the  year  is  thus  shown  to  amount  to 
$73,750.  There  were  58,889  tons  of  ore  worked  during  the  year,  all 
eihceouSf  which  is  less    by  16,164  tons  than  in  the  previous  year. 
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Fifty-one  mines  reported  product — 22  deep  gold  mines  and  29plae- 
ers,  of  which  latter  18  were  hydrauUc  and  11  sluicing  mines,  lliere 
were  164  nonproducing  mines  which  reported.  iSie  total  placer 
yield  was  small,  amoimting  only  to  $33,859. 

As  usual  the  largest  producmg  district  in  the  coimty,  and  in  the 
State,  was  Cracker  Creek.     The  production  of  this  district  is  not 

fiven  separately,  as  the  output  of  the  principal  producer  might  then 
e  disclosed.  The  production,  however,  was  slightly  less  than  in 
1905,  on  accoimt  of  the  operations  of  the  Bourne  Gold  Mining  Com- 
pany having  been  confined  to  development  work.  The  producers  in 
the  district  m  1906  were  the  Eastern  Oregon  Mining  Company  (North 
Pole),  Columbia  Gold  Mining  Company,  Moimtain  view  Minmg  Gom- 

gany,  J.  B.  Sipe  Mining  Company  (Buckeye),  Tabor  IVaction  Mines 
bmpany,  and  the  CUmax  mine. 

The  old  Cornucopia  district  was  a  large  producer  in  1906,  the  Union 
Companion,  owned  by  the  Cornucopia  mines  of  Oregon,  being  again 
active  and  the  new  mill  of  the  Stampede  Mining  Company  beingin 
operation.  The  district  ranks  secona  in  output  m  the  coimty.  The 
Baker  and  Virtue  districts  only  had  two  proaucers — the  Virtue  Mines 
Development  Company  and  the  Matoon  Mining  Company.  In  the 
Gable  (Jove  district  the  only  producer  of  note  was  the  Imperial  Grold 
Mining  Company.  In  the  Bonanza  district  the  Consolidated  Bonanza 
Gold  Mining  (Company  had  a  fair  output,  while  the  Pyx  mine  showed 
good  results  for  the  amount  of  ore  treated.  The  only  other  large 
producing  properties  in  Baker  County  were  the  Commercial  Mining 
Company,  m  Kye  Valley,  which  has  a  new  14-stamp  mill,  and  the 
Connor  Creek  Mining  and  Milling  Company,  at  Connor  Creek,  which 
operates  a  50-stamp  mill.  Other  Baker  Clountv  producers  are  the 
CSncinnati,  Oregon  Free  Gold  Mining  Company  (Colorado),  and  Gold 
Coin  Mining  Company,  in  the  Durkee  district;  the  Vulcan,  in  the 
Paddy  CreeK  district;  the  Maj  Queen,  at  Rye  Valley;  the  Danse  Cjold 
Mining  Company,  in  the  CJhicken  Creek  district;  and  the  (jolconda 
Consoudated  Mines  Company,  at  Sumpter.  None  of  the  placer  prop- 
erties were  large  producers.  The  largest  production  came  from  the 
mines  in  the  Kye  Valley,  Burnt  River,  Clarks  Creek,  and  Durkee 
districts. 

coos,  CBOOK,  AND  CUBSY  COUKTIES. 

Only  three  producing  deep  mines  reported  from  these  counties,  viz, 
the  Mayflower  at  Howard,  and  theCooley  and  Miller  and  the  Higgins, 
in  the  Chetco  district.  The  placers  in  Coos  and  Crook  counties  are  few 
in  number  and  have  made  only  small  outputs.  There  are  a  number 
of  placers  in  Curry  County,  the  most  prominent  of  which  at©  the  Elk 
River  and  Big  Jewel  in  the  Sixes  River  district. 

DOUGLAS  COUHTT. 

Douglas  County  produced  $45,167  in  1906,  all  but  a  little  ovw  a 
thousand  dollars  being  gold.  This  is  an  increase  of  $25,725  for  the 
year,  or  more  than  double  the  output  of  1905.  The  production  of 
quartz  mines  was  $34,632.  The  largest  producers  were  the  Continran 
tal  Mning  Company,  in  the  Finch  Creek  district;  the  Little  Chieftain 
mine^  in  the  same  district ;  and  the  Tina  H.  Mining Compftny,  in  Dothan 
distnct.  The  principal  producing  placers  (none  or  whicn  are  laim  ones) 
are  in  the  Green  Moimtain,  Riddles,  Olalla,  Excelsior,  and  Myrtle  Creek 
districts. 
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QRAHT  AKD  HASHEY  COUKTISS. 

Grant  County  shows  a  falling  off  of  $37,493,  from  the  previous  year's 
record,  this  being  due  entirely  to  the  fact  that  the  mines  of  the  Susan- 
ville  Commerci^  Company  were  inactive.  Other  portions  of  the 
county — Canyon,  Gramte,  Quartzburg,  and  Greenhorn — showed  in- 
creased activity  during  the  year.  The  most  active  district  was  the 
Quartzburg,  which  haafour  producers,  viz,  the  Gold  Issue  Mines  Com- 

Eany,  Equity  (Jold  and  Copper  Company,  Present  Need  Gold  Mnes 
ompany,  and  Standard  Consolidated  Mines  Company.  The  only 
quartz  producers  in  the  Granite  district  were  the  Buffalo-Monitor, 
which  was  operated  by  lessees,  the  Ajax,  and  the  Morris,  the  last  being 
a  silver  propertv.  M!ost  of  the  mines  in  Greenhorn  district  were  non- 
productive, ana  those  which  reported  any  yield  only  milled  171  tons 
of  ore  all  told.     The  placer  mines  in  the  Canyon  and  Gramte  districts 

S reduced  $32,298  in  gold.     The  principal  ones  are  the  Fitch  and  Rod- 
ich,  Dart  &  Yorgenson.  C.  L.  Koddich,  Western  Development  Com- 
painr,  and  the  Steuben  Placer  Mining  Company. 

Harney  Coimty  had  only  a  nominal  output  from  a  placer  property. 

JACKBON  COUNTT. 

Jackson  shows  the  largest  increase  in  output  for  the  year  of  any 
county  in  Oregon.  The  production  of  gold  and  silver  for  the  past  two 
years  IS  as  follows:  1905— gold,  $90,100;  silver,  $512;  total,  $90,642. 
1006-;-gold,  $178,561;  silver,  $2,123;  total,  $180,684. 

This  shows  a  total  increase  or  over  $90,000  for  the  year.  This  in- 
crease came  almost  entirely  from  the  placer  mines  of  the  county,  which 
yielded  $86,691  more  in  gold  than  in  the  previous  year.     The  largest 

8 uartz  producer  is  the  Opp  Mines  Company,  near  Jacksonville.  The 
rold  Hill  district  has  four  producing  gold  mines,  viz.  Condor  Water 
and  Power  Company,  Lucky  Bart,  Braden,  Houch,  and  Bill  N\^e  Mill 
and  Mining  Company.  The  Applegate,  Ashland,  and  Willow  Springs 
districts  had  a  few  quartz  proaucers,  but  their  combined  output  was 
small.  Thirteen  deep  mines  and  32  placer  mines  in  all  report  produc- 
tion. Of  the  placers  the  greatest  number  are  in  Foots  Creek  dis- 
trict, the  most  important  being  the  Glen  Ditch,  Carr,  Black  Gold  Chan- 
nel Mining  Company,  and  Lance.  The  largest  producing  hydraulic 
mine  in  the  State  was  the  Sterling  Mining  Company,  of  Jacksonville. 
Other  districts  having  producing  placers  in  1906  were  Applegate, 
Willow  Spring,  Blac^ell,  Sardme  Creek,  Sams  Creek,  Watkins, 
Evans  Creek,  and  Pleasant  Creek  or  Woodville. 

JOSXPHnrE  AHD  LANE  COUKTISS. 

Next  to  Baker  the  combined  output  of  these  coimties  is  larger  than 
any  in  the  State  of  Oregon.  The  pnxiuction  of  gold,  silver,  and  copper 
for  the  past  two  years  is  as  follows:  1905 — gold,  $401,986;  silver, 
$3,908;  copper,  $131,447;  total,  $537,341.  190&— gold,  $362,289; 
silver,  $11,181;  conper,  $71,937;  total,  $445,407. 

In  this,  as  in  other  tables,  the  platinum  output  is  omitted,  that 
metal  being  considered  in  separate  reports.  The  production  of  the 
two  counties  is  combined  to  avoid  makmg  public  the  result  of  certain 
mining  operations  in  one  of  them.  The  production  shows  a  decrease 
in  quartz  output,  but  there  is  an  increase  of  $7,771  in  placer  gold. 
There  are  76  placer  mines  reporting  product  in  these  counties,  52  of 
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which  are  hydraulic  properties.  Of  the  quartz  mines  16  report  out- 
put in  1906.  There  were  more  mines  in  operation  in  1906  than  pre- 
viously, but  litigation  prevented  work  in  some  former  producers,  this 
being  really  the  cause  of  the  decrease  in  output  for  the  year.  The 
quartz  mines  output  shows  a  decrease  in  both  Josephine  and  Lane 
counties,  owing  to  the  partial  suspension  of  operations  at  the  proper- 
ties of  the  Greenback  Gold  Minmg  Company  and  the  Luclqr  Boy 
Mining  Company,  two  of  the  largest  mines  in  western  Oregon.  Still 
there  were  63,848  tons  of  ore  treated  in  the  two  counties,  which  is 
an  increase  of  10,641  tons  over  the  previous  year.  The  gold  output 
was  less  for  the  year  by  $39,697  and  the  copper  output  by  $57,510, 
the  latter  being  caused  by  a  short  supply  of  fuel  lor  the  Takilnia 
smelter. 

Grave  Creek  district  was  the  largest  producer  of  gold  both  firom 
Quartz  and  placer  mines,  and  had  more  producers  tnan  any  other 
oistrict.  Some  of  the  larger  quartz  producers  in  the  district  were 
the  Greenback  Mining  Company,  Martha  Mining  Company,  and  Ham- 
mersley  mines.  Among  the  most  productive  placers  in  the  district 
were  the  Brownstone  Creek,  Crackeriack,  Steam  Beer,  and  Columbia 
Mines  Company.  In  the  Missoiu-i  Flat  district  the  Moimtain  Lion  is 
the  most  important  productive  property.  The  Althouse  district  has 
many  small  placer  mines  but  no  large  producers.  The  most  important 
of  the  munerous  placer  mines  in  the  GaUce  Creek  district  are  the 
Old  Channel  Mining  Company,  Stratton  Creek,  and  Galice  Consoli- 
dated Mines  Company.  There  are  three  quartz  producers  in  the 
district,  but  their  output  is  small.  The  Granite  Hill  mine,  in  the 
Louse  Creek  district,  operated  a  20-stamp  mill  during  the  year.  Li 
Sucker  Creek  district  tnere  were  several  productive  placers  and  one 
productive  quartz  mine,  the  Gold  Pick.  Li  the  Josephine  district 
the  yield  was  almost  entirely  from  placer  properties,  the  principal 
procmcers  being  the  Flint-Lock,  Morrison,  and  Wilson  hydraulic 
properties. 

The  Waldo  district  was  quite  active,  although  the  TaJdlma  Smelt- 
ing Company  did  not  have  as  large  an  output  as  in  the  previous  year. 
Among  the  prominent  placers  in  the  district  are  the  Deep  Gravel 
Mining  Company,  Logan  &  Co.,  and  Allen  Gulch.  The  Jmnp-OflF- 
Joe  district  reports  a  small  output  from  two  quartz  mines  and  a 
few  placers.  There  were  many  productive  placer  mines  in  the  Picket 
Creek,  Dry  Diggings,  WiUiams  Creek,  Selma,  Murphy,  and  Wolf 
Ch*eek  districts,  the  largest  of  which  were  the  RubU  and  the  Vindica- 
tor Placer  Mining  Company,  at  Wolf  Creek.  No  placer  output  was 
reported  from  Lane  County,  while  the  only  producing  quartz  mines 
are  the  Oregon  Securities  Company,  in  the  Bonemian  district,  and  the 
Great  Nortnem  Development  Companv,  Lucky  Boy  Mining  Com- 
pany, and  Union  Mining  Company,  m  the  Blue  Kiver  district. 

MALHSUB,  UNION,  WHEELEB,  AND  WALLOWA  COUNTIES. 

The  combined  output  of  these  counties  shows  a  reduction  of  $6,651 
from  the  previous  year.  In  Malheur  one  quartz  mine  reports  product — 
the  Black  Eagle  Mining  Company — and  seven  placer  mines,  the  most 
important  of  which  is  the  Colts  Brothers  hydrauUc  property.  The 
production  in  Union  and  Wallowa  counties  is  confinea  to  that  of 
several  small  placers,  while  the  only  producing  district  in  Wheeler 
County  is  the  Spanish  Gulch. 
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SOUTH  DAKOTA. 


By  Chester  'Nakamoue. 


PBODUCTION. 


During  the  calendar  year  1906  the  mines  of  South  Dakota  pro- 
duced 330,956.06  fine  ounces  of  gold,  equivalent  to  $6,841,469,  and 
150,875  fine  ounces  of  silver,  valued  at  $101,086,  at  the  average  com- 
mercial price  for  1906.  This  is  a  decrease  of  $148,023  in  gold  and 
31,874  fine  ounces  of  silver  from  the  output  of  1905.  In  addition  to 
the  precious  metals,  22,719  pounds  of  lead,  valued  at  $1,219,  were 
pro(fuced.  Twenty-nine  deep  mines  reported  a  production  in  1906 
of  1,780,674  short  tons  of  siliceous  ores,  averaging  $3.90  in  gold  and 
silver,  as  compared  with  1,837,411  tons,  averaging  $3.86  in  1905. 
This  is  an  increase  of  9  mines,  but  a  decrease  of  56,737  short  tons. 
There  were  only  6  active  placer  mines,  as  compared  with  12  producers 
in  1905. 

The  siliceous  ores  are  divided  into  the  free-milling  ores  of  the 
Homestako  type  and  refractory  ores,  which  are  either  cyanided  or 
smelted. 

There  were  1,448,450  short  tons  of  the  former  type,  averaging 
S3.70  per  ton  in  gold  and  silver  values,  and  332,225  snort  tons  of  the 
refractory  ores,  with  an  average  value  per  ton  of  $4.73. 

Prodftction  of  gold,  silver,  and  associated  inetals  in  South  Dakota  in  1905  and  VJ06. 


Metal. 


1905. 


Quantity. 


Gold fine  ounces. .  i  338,116.70 

Silver do...        182,749 

Lead pounds...        (o) 


Value. 


Total. 


$6,989,492 
110.381 


1906. 


Increaso  (  f )  or 
(Iwreasp  (-). 


Quantity. 


330. 956. 0(} 

150,875 

22,719 


7,099,873  I 


Value.       Quantity. 


Value. 


$6,841,469  !  -7,160.t»4       -$148,023 

101,081)     -     31,874  ;    -      9.295 

1,295     4-    22,710       4-       1.295 


6.943,850    -  15«i,023 


o  None  reported. 

Although  the  total  figures  show  a  slio;ht  falling  oiF  from  those  of 
1905^  it  is  not  to  be  interpreted  that  there  was  a  decline  from  the 
previous  prosperous  conditions.  On  the  contrary,  the  year  was 
marked  by  a  large  amount  of  permanent  improvements  made  by 
various  companies,  these  being  especially  noticeable  in  the  number 
of  new  mills  erected  and  alterations  made  in  old  mills. 

The  completion  of  the  power  plant  at  Pluma  made  electricii^owor 
accessible  to  the  different  mines  and  mills  at  a  reduced  cost.  During 
the  year  5  additional  mills  began  using  this  source  of  power.  Another 
power  plant  is  beinp  installed  below  the  juncture  or  Red  Water  and 
tVow  creeks  and  ynW  probably  begin  furnishing  power  to  the  mines 
and  mills  during  1907.  Many  isolated  low-grade  properties  will 
derive  much  benefit  from  these  iastallations,  as  th(^  cost  of  hauling 
fuel  has  heretofore  often  been  prohibitive  to  their  successful  operation. 

The  Standard  Smelting  Company  at  Rapid  City  (formerly  the 
National  Smelting  Company)  began  operations  atout  July  1  and 
continued  throughout  the  year,  thus  furnishing  a  nearer  market  for 
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the  ''blue  ores^'  of  the  (Ustrict.     ''Blue  ores"  is  a  local  term  for  the 
unoxidized  siUceous  ores  carrying  finely  disseminated  pyrites. 

The  opening  months  of  1907  brought  two  misfortunes  to  the  mining 
industry  in  the  Black  Hills.  Except  for  the  Homestake  Mining  Com- 
pany, most  of  the  larger  mines  were  closed  early  in  January  because 
of  labor  troubles  and  failed  to  resume  operations  till  the  firet  part  of 
June.  Again,  a  serious  fire  started  in  the  famous  Homestake  mine 
on  March  25  and  gained  such  headway  that  it  was  found  necessary  to 
flood  the  workings.  The  fire  was  extinguished  May  29  and  pumping 
was  begun  immediately;  but,  in  consequence,  the  mills  of  the  com- 
pany were  either  closed  or  run  on  reduced  tonnage  of  smf  ace  ores  from 
the  open  cuts.  These  two  hindrances  will  reduce  the  output  for  1907 
materially,  while  otherwise  the  year  early  gave  promise  of  being  a 
banner  one,  because  of  the  greatly  increased  milling  facilities. 

Source  of  gold  and  silver  production  in  South  Dakota  in  1906,  by  kinds  of  ore j  in  fine 

ounces,  vrith  tons  of  ore  treated  from  deep  mines. 


Gold. 

Silver. 

Total  ton- 
nage silice- 
ous ore 
sold  or 
treated  in 
1906. 

Coimty. 

Placer. 

Deep 

mines  : 

Siliceous 

ore. 

Total. 

Placer. 

Deep 

mines: 

Siliceous 

ore. 

Total. 

Custer  and  Pennington.. 
Lawrence 

2&90 
275.44 

1,195.67 
329,45&05 

1.222.57 
329,733.49 

3 
70 

335 
0  150,467 

338 
150,537 

9,297 
1,771,377 

Total 

302.34 

.r'«).a'ia.72 

330,95&06 

73 

150.802 

150,876 

1,780,674 

1905  total 

44327     ^laiXAX 

338,lia70 

52 

182.697 

182.749         1.837.411 

Increaae(-f )  decreaseC— ). 

-14a  93 

-7,029.71 

-7, 17a  64 

+21 

-38.934 

-38,913 

-56,737 

o  Includes  small  amount  of  silver  from  lead  ores. 


The  silver  accredited  to  siliceous  ores  contains  a  small  amount  won 
from  lead  ores.  It  would  not  be  possible  to  separate  them  without 
making  pubUc  the  productions  of  single  mines.  Custer  and  Pen- 
nington counties  have  been  listed  together  in  this  table  for  like 
reasons. 


PRODUCTION    BY   COUNTIES. 


CTTSTEB  COUKTY. 


Custer  County,  locally  spoken  of  as  the  Southern  Hills,  reports  very 
little  production  for  the  year  1906.  The  gold  output  amounted  to 
$687,  as  compared  with  $706  in  1905,  and  a  portion  of  this  resulted 
from  performing  annual  assessment  work. 

A  number  of  mines  report  some  development  work  during  1906. 
Among  the  active  properties  may  be  included  the  New  York  and 
Custer  Mining  Company;  the  Ideal  Mining  and  Milling  Company,  with 

Eroperties  about  12  miles  northeast  of  Custer  on  Iron  Moimtain;  the 
«e  Roy  Mining  and  Milling  Company;  the  Elephant  Placer  mine;  the 
Granite  Reef  Mining  Company,  2  iniles  southeast  of  Custer  on  Mill 
Creek,  and  the  Empire  Baker  group  of  mines.  All  of  these  concerns 
have  their  headquarters  at  Custer.  The  first  two  of  these  companies 
report  installation  of  new  hoists,  preparatory  to  more  active  work 
in  1907. 


GOLD   AND   SILVER. 


321. 


The  mining  activity  in  this  section  during  the  past  year  was  largely 
confined  to  the  mica  mines,  with  main  workings  located  about  5  miles 
from  Custer. 

LAWBENCS  COUNTY. 

The  production  of  Lawrence  Coimty,  which  represents  nearly  the 
entire  output  of  South  Dakota,  shows  a  decrease  of  54,800  short  tons, 
of  $139,494  in  gold,  and  of  32,060  fine  ounces  of  silver.  The  lead 
production  amounted  to  22,719  pounds  and  was  derived  from  ores 
shipped  chiefly  as  test  runs. 

Production  of  gold  and  silver  in  Lawrence  County  in  1905  and  1906,  in  fine  omwes. 


Year. 


1005. 
1906. 


,                  Gold. 

Silver. 

Quantity. 

Valiio. 

Quantity. 

Value. 

336.481.53 
329.733.49 

$6,955,090 
6.816,196 

182.597 
150.537 

$110,289 
100.8(H) 

Total. 


$7,065,979 
6,917,056 


The  above  production  was  derived  from  23  deep  mines  and  4 

Slacers,  as  agamst  15  deep  mines  and  4  placers  during  1905.  The 
ecrease  is  due  in  a  measure  to  the  temporary  idleness  of  several  large 
mills  pending  alterations.  Generally  speaking,  wet-crushing  macliin- 
ery  superseded  the  old  dry  system,  and  electric  power  largely  dis- 
placed steam  plants. 

Of  great  importance  to  the  district  was  the  adoption  of  the  8-hour 
schedule  for  all  classes  of  labor.  The  Ilomestake  Mining  Company, 
which  employs  more  than  half  the  workmen  in  the  district,  conceded 
this,  but  other  operators  refused  and  a  shut-down  of  several  mines 
for  five  months  ensued.     The  matter  was  finally  compromised. 

Of  the  mining  companies  the  Homestake  naturally  draws  first  atten- 
tion. This  company  increased  its  production  nearly  $150,000.  Its 
ores  are  free  milling  and  are  handled  in  mills  aggregating  1,000  stamps 
followed  by  4  full-sized  plates.  Cone  classifiers  receive  the  tailings 
and  send  the  sands  to  the  cyanide  vats  and  the  slimes  to  the  new 
filter-press  plant.  This  last,  erected  at  a  cost  of  about  half  a  million 
dollars,  was  completed  late  in  the  year.  It  has  been  so  often  described 
m  the  technical  journals  that  it  need  only  be  added  tliat  with  10  of 
the  26  large  new  filter  presses  in  operation,  handling  about  650  tons 
pev  day,  it  was  demonstrated  that  tne  plant  would  accomplish  the  task 
planned  for  it  and  make  the  savings  desired. 

Following  are  the  cyanide  plants  of  Lawrence  County: 

The  Goloen  Reward  Company's  mines  at  Bald  Mountain  and  Ruby 
Basin  held  their  own  in  production  during  the  year,  in  spite  of  the  fact 
that  it  closed  its  200-ton  cyanide  mill  at  Dead  wood  in  the  fall,  in 
order  to  change  from  dry  to  wet  crushing,  and  thereby  increase  its 
capacity  somewhat.  This  company's  smelter  at  Deadwood  was  idle 
throughout  the  year. 

The  Gilt  Edge  Maid  Gold  Mining  Company  operated  its  property 
at  Strawberry  Gulch,  2  miles  west  of  Galena,  about  seven  months 
during  1906,  and  changed  its  mill  from  fine  wet  crushing  to  coarse  drv 
crushing,  increasing  its  capacity  to  200  tons  per  day.  The  ores  are 
refractory. 
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The  Wasp  No.  2  Mining  Company,  on  Yellow  Creek,  near  Kirk, 
increased  its  production  slightly  over  that  of  1905.  This  company 
enlarged  its  cyanide  mill  from  a  125-ton  to  a  200-ton  dry-crushing 
plant.     It  operates  principally  on  quartzite  ores  from  the  Potsdam. 

The  wSpearfish  Grold  Mming  and  Reduction  Company  furnishes  a 
printed  report,  in  which  the  statement  is  made  that  its  mine  at 
Q^anide,  in  the  Ragged  Top  district,  is  practically  worked  out.  This 
will  close  a  200-ton  cyanide  mill. 

The  two  200-ton  mills  of  the  Eleventh  Hour  and  Victoria  com- 
panies, which  were  completed  in  the  spring  of  1906,  shut  down  after 
a  short  campaign.  The  former  is  a  dry-crushing  cyanide  plant. 
The  mines  of  both  these  companies  are  situated  in  Ida  Gray  district. 

The  output  of  the  properties  of  the  Maitland  Company,  at  the 
town  of  Maitland,  with  a  40-stamp  wet-crushinff  cyanide  plant, 
decreased  about  one-half.  The  management  attributes  this  railing 
oflF  almost  entirely  to  the  inability  of  the  railroads  to  furnish  sufficient 
fuel.  This  company  operates  on  the  Potsdam  siliceous  ores,  both 
oxidized  and  blue  (or  unoxidized)  ores  being  found.  The  former  only 
is  sent  to  the  cyanide  plant. 

The  Golden  Crest  Alining  Company,  near  Galena,  has  installed 
electric  power  in  its  50-ton  mill  and  resumed  operations. 

The  Lundberg,  Dorr  &  Wilson  mill  operated  the  entire  year. 

The  Clinton  Mining  and  Mineral  Company  and  the  Portland  Min- 


ing Company,  at  Portland,  in  the  Bald  Mountain  district,  are  operatiny 
under  one  management.     Both  properties  were  regular  shippers  iiM^n 
1905  to  the  Lundberg,  Dorr  &  Wilson  cyanide  mill  and  to  the  smelters 

The  Dakota  Mining  and  MilUng  Company  produced  about  the  fj^mr       \ 
quantity  and  grade  of  ore  from  its  mines  at  Bald  Mountain  as  in  1905 
This  concern  has  a  100-ton  wet-crushing  cyanide  mill  in  Dead  wood     -4. 

The  Imperial  Gold  Mining  Company,  besides  doing  a  large  amoun —  -t 
of  development  work- at  the  mine  on  Bald  Mountain,  maae  a  sligh"  ^^t 
increase  in  tonnage  and  a  notable  gain  in  values  saved  per  ton  at  it  ^ns 
150-ton  dry-crushing  cyanide  mill  at  Dead  wood. 

The  Reliance  Gold  Mining  Company  began  operations  in  its  ne^ 
150- ton  wet-crushing  cyanicle  mill  on  December  10,  but  closed  dowr 
on  account  of  labor  troubles  early  in  Janllar3^     This  mill  differs 
the  majority  of  the  mills  of  the  Black  Hills  in  being  located  at  ih^     le 
mine  on  Bald  Mountain. 

The  Mogul  Mining  Company  (formerly  the  Horseshoe  Mining  Coim:^- 
pany)  shipped  a  greatly  reduced  tonnage  from  its  mines  in  BeL      ir 
Guich  and  Ruby  Basin,  on  Bald  Mountain,  to  the  Lundbierg,  Dorr  — <fe 
Wilson  cyanide  mill  and  to  the  smelters,  but  by  handling  only  tl     ^e 
higher  grade  stuff  the  total  values  saved  almost  equaled  the  ligur^^s 
of  tlie  previous  year.     This  reorganized  company  remodeled  the  ©■  <l 
Kildonan  mill  at  Pluma  (originally  a  chlorination  plant,  and  later     -s 
dry-crushing  cyanide  plant)  into  a  modem  wet-crusliing  cyanide  miXX 
in  which  the  shmes  are  treated  by  a  modification  of  the  Moore  process. 

A  20-stamp  mill,  followed  by  concentration  and  cyaniding,  is  being* 
operated  by  the  Puritan  Mining  and  Milling  Company. 

The  Branch  Mint  Gold  Mining  Company,  at  Galena,  spent  an  active 
year  in  eauij)j)ing  its  property,  including  the  construction  of  3  miles 
of  railroad  and  a  r20-stamp  wet-crushing  cyanide  mill. 

The  property  of  the  Hidden  Fortune  Gold  Mining  Company,  which 
adjoins  the  north  end  of  the  Homestake,  has  been  taken  over  by  the 
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ne*-ighboiing  concern,  the  Columbus  Consolidated  Mining  Company. 
^<:-^th  these  mines  have  ore  similar  in  character  to  the  HomestaJke. 

Jn  addition,  the  following  mines  reported  develomnent  work  in  1906: 
<^<:>olgardie  mine,  Eliptic  Mining  Company,  Golci  Hill  Mining  Com- 


^^^ny,  Gregory  Gold  Mining  Company,  GordeUa  Mining  Company, 
fl  idden  Treasure  Gold  Mining  ana  Milling  Company,  King  Solomon 
^Xining  Company,  Minnesota  Mining  Company  (erecting  a  200-ton 
^^"^anide  mill),  and  Tinton  Mining  Company. 


PENNQraTON  COUNTT. 


Pennington  County,  locally  referred  to  as  the  Central  Hills,  pro- 

^  Vaced  1,189.34  fine  ounces  of  gold,  worth  $24,586,  and  335  fine  ounces 

^ff  silver,  valued  at  $224,  from  9,281  short  tons  of  ore.     This  is  a 

^l ^crease  of  1,939  tons  and  $8,510  in  gold,  but  an  increase  of  186  fine 

^^Vjnces  of  silver.     The  1906  production  was  obtained  from  6  mines, 

*^5^  compared  with  8  producers  the  year  before,  but  there  were  more 

^cep  mmes  in  operation,  wliile  the  placer  output  fell  off  considerably. 

Tlie  past  year  witnessed  the  reopening  of  tne  smelter  at  Rapid  City 

^fter  two  years  of  idleness,  the  completion  of  the  Crouch  Railroad 

l>etween  Rapid  City  and  Mystic,  and  a  moderate  amount  of  develop- 

Xinent  work  m  the  old  mines.     The  smelter  depends  upon  the  Bald 

fountain  section  of  Lawrence  County  for  the  bulk  of  its  ores,  while 

the  copper  ores  are  brought  in  from  other  States. 

Considerable  notice  has  been  given  to  the  production  of  pig  tin  by 
a  smaU  experimental  plant,  consisting  of  stamps,  concentrating  tables, 
and  a  small  furnace,  which  was  erected  at  the  Gertie  mine,  mrmerly 
belonging  to  the  famous  Harney  Peak  Company. 

Early  m  the  year  1906  the  reorganization  of  the  old  Holy  Terror- 
Keystone  property  at  Keystone  was  effected,  with  the  Egyptian 
xnine  includea  in  the  new  company.  Several  improvements  were 
installed  and  considerable  development  work  undertaken,  but  the 
property  did  not  begin  producing  regularly  during  the  year. 

Xhe  Benedict  mine,  of  the  Golden  West  Mining  Company,  located 
^bout  4  miles  southwest  of  Rochford,  was  operated  about  three 
months  in  1906.  This  property  is  equipped  with  a  100-ton  Chilian 
mill,  and  the  ore  is  free  milling. 

Considerable  work  was  done  on  the  holdings  of  the  Clara  Belle 
Alining  Company,  on  Mineral  Ridge,  including  the  erection  of  a  new 
hoist  and  the  sinking  of  a  double  compartment  shaft  for  250  feet. 
The  equipment  includes  one  2-stamp  and  one  10-stamp  mill,  both 
using  plate  amalgamation.  These  mills  were  operated  a  portion  of 
the  year.    A  cyanide  plant  is  being  erected. 

THE   SOTTTHEBN  APPALACHIAN  STATES. 

By  H.  D.  McOaskey. 

INTRODUCTION. 

The  precious  metals  obtained  from  the  Southern  Appalachians  are 
found  in  placers  and  in  lenticular  quartz  veins  and  are  also  recovered 
from  ores  of  a'number  of  copper  mines.  Some  of  the  most  important 
gold  ore  deposits  in  the  central  Carolinas  and  in  the  Dahlonega  dis- 
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trict  of  Georgia  haye  been  recently  described  by  Graton  and  Lind- 
gren,**  and  are  thought  by  the  former  author  to  belong  to  two  types — 
fissure  veins  and  replacement  deposits.  Among  other  recent  writers 
whose  general  contributions  to  tne  subject  of  the  southern  ore  depos- 
its are  important  are  Becker,''  Nitze  and  Wilkens,*'  Weed,**  and 
Eckel/ 

Although  silver  ores  have  been  rare  and  relatively  unimportant, 
they  have  been  reported  from  certain  North  Carolina  mines,  notably 
the  Silver  Hill,  wliere  native  silver  and  argentiferous  galena  occur. 
The  silver  obtained  is  usually  found  in  intimate  association  with  gold, 
copper,  or  lead,  and  is  not  from  the  characteristic  ores  of  this  metal. 
Chalcop}Tite  is  found  as  the  chief  copper  ore,  associated  \vith  pyrrho- 
tite  and  pyrite.  The  original  sulphide  ore  bodies  have  been  largely 
oxidized  near  the  surface,  and  secondary  enrichment  has  taken  place, 
notably  at  Ducktown,  Tenn.  The  raw  sulphides  generally  form  the 
ores  worked  at  the  j)resent  time. 

PRODUCTION. 

The  total  production  of  gold  and  silver  in  the  Appalachian  States 
from  1800  to  1900  has  been  placed  at  $47,000,000.  This  would  aver- 
age $470,000  per  year.  The  following  has  been  the  production  for 
the  last  six  years: 

Production  of  gold  and  silver  {silver  at  commercial  value). 

1900 $307, 017 

1901 362,  953 

1902 378,  953 

1903 307,266 

1 904 430,  482 

1905 454,  376 

Total 2,  241,  047 

Average 373,  508 

The  total  production  of  gold  and  silver  for  the  Southern  Appalachi- 
ans for  the  vear  1906,  as  obtained  by  the  Survey  from  direct  informa- 
tion from  the  producers,  supplemented  in  some  cases  by  information 
courteously  given  by  the  Cnarlotte  (N.  C.)  assay  office,  and  by  the 
Director  or  the  Mint,  amounted  to  $295,535,  showing  a  decrease  from 
the  production  of  1905  of  $158,841.  Of  tliis  decrease  a  comparison 
of  the  tables  below  with  those  given  last  year  shows  a  decrease  m  gold 
of  $146,670  and  in  silver  of  $12,171. 

The  falHng  off  in  annual  average  production  of  the  Southern  Appa- 
lachians is  probably  due  to  several  causes,  among  which  maybe  noted: 
(1)  Decreased  interest,  not  always  dcvserved,  perhaps,  due  to  discov- 
eries of  greater  immediate  promise  elsewhere,  or  to  failure  from  inef- 
fectual management;  (2)  increased  difficulty  with  depth  in  many 
cases  in  mining  and  treating  the  ores  at  a  profit;  (3)  temporary  sus- 

a  Graton,  L.  C,  Reconnaissance  of  some  gold  and  tin  deposits  of  the  Southern  Appalachians,  with 
notes  on  the  Dahionega  mines  by  Waldemar  Lindgren:  Bull.  V.  S.  Geol.  Survey  No.  293,  1906. 

b  Becker,  G.  F.,  Gold  fields  of  the  Southern  Appalachians:  10  Ann.  Rept.  U.  S.  Geol.  Sur^'ey,  pt.  3, 1805, 
pp.  251-331. 

c  Nitre,  H.  B.  C,  and  Wilkens,  H.  A.  J.,  The  present  condition  of  gold  mining  in  the  Southern  Appa- 
lachian states:  Trans.  Am.  Inst.  Min.  Engrs.,  vol.  2,^,  \m\,  pp.  (J(il-796,  1021,  1025. 

d  Weed,  W.  H.,  Types  of  copper  deposits  m  the  southern  United  States:  Trans.  Am.  Imt.  Min.  Engrs., 
vol.  30,  1901,  pp.  449-504. 

«  Eckel,  E.  C,  Gold  and  pyrite  deposits  of  the  Dahlonega  district,  Georgia:  Bull.  U.  S.  Geol.  Survey 
No.  213, 1903,  pp.  57-64. 
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X>ension  of  all  but  development  work  for  the  purpose  of  increasing  the 
oapacity  or  profit  of  metallurgical  processes  involved;  (4)  in  some 
o^ises  the  impoverishment  of  the  ore  bodies;  and  (5)  lack  of  labor. 

.F^Toduction  of  gold  and  silver  in  Southern  Appalachian  States  in  1906,  by  States,  in  fine 

ounces. 


state. 

Ool 

d. 
Value. 

Silver. 

Total 
value. 

Quantity. 
1,205.51 

Quantity.  I    Value. 
124  i            $83 

-«V  labama 

t24  021 

*2^  nu 

<7?'POTgfa ....  . 

1.502.05  '      sfioSO 

509              402  1      31.452 

INffarylaTMl . . 

^^•orth  Carolina 

South  Carolina 

Tennessee 

3,97a  16 

3,819.63 

234.06 

82,i:n             30,769        20,615       102,746 
78,959  ,                92               62  j      79,021 

4.R,18  1            FJi  0H\           .17  474           49  1^9 

V^irginia 

717.50,      14!«.^  !            '2.^           'fry*        \!imn 

236, 731 

Total 

11,451.91 

87.765  i      58,804 

295.535 

Increase  (+)  or  de- 
crease (— )  in  value 
compared  with  1905. 


Gold. 


-$16,609 

-  <>5,860 

-  14,821 

-  43,554 

-  10,152 
476 

9,850 


+ 


-146,670 


Silver. 


-  $120 

-  220 

56 

4-8.390 

5 

-20.221 

+        61 


-12.171 


JVumber  of  prodU'Cing  mines,  ore  production,  and  average  value  of  gold  and  silver  per  ton 

in  Southern  Appalachian  States  in  1906,  by  States. 


Number  of  mines. 


State. 


-^Wlabama  and  Virginia 

Oeorgia 

rth 


^orth  Carolina 
South  Carolina 
T'ennessee 


Total. 


Ore  production  from  deep  mines,  and  average  val- 
ue in  gold  and  silver,  p(>r  short  ton  mined. 


Total 
short 
tons 
from 
deep 
mines. 


Dry  or  siliceous 
ores. 


Copper  ores. 


9,565 

2,150 

20,368 

49,327 


Short 
tons. 


9.565 

1.880 

8.074 

49,327 


Average 
value. 


Short 
tons. 


I 


Average 
value. 


$4.17 
6.00 
7.70 
1.60 


270 
12,294 


$10.  :i2 
2.12 


538.141  1 1 538,141 

619,551'      f>8.846  !  2.79,     550,705 


a.  08 


13 


o  Average  value  extracted  electrolytically  only. 


In  the  consideration  of  the  average  values  in  gold  and  silver  of  the 
chopper  ores  it  should  be  not^  that  a  portion  of  the  copper  is  not  elec- 
trolytically refined,  but  is  made  into  casting  copper,  and  that  some  of 
it  is  exported  before  the  recovery  of  the  precious  metals,  and  that 
trherefore  whatever  gold  and  silver  may  later  be  obtained  from  it  is 
Hot  known.  The  average  commercial  value  of  silver  was  $0.67  per 
ounce  during  1906. 

^ourct  of  gold  and  silver  in  Southern  Appalachian  States  in  1906,  by  States,  in  fine  ounces. 


Gold. 


Silver. 


state. 


Macers. 


Alabama 
Georgia. 
ICaryia 


839.48 


nd. 


North  Carolina. 
Sooth  Carolina. 

Tennessee 

Viiginia 


575.96 
13.06 
52.06 


Total 

Ineieaae  (-h)  ordecraaae  (— ). 


1,480.56 
-553.44 


Dry  or 

siliceous 

ores. 


1.205.57 
545.17 


^?^^^  i  Placers.    sScUJs     <'«£?/'' 


ores. 


ores. 


ores. 


3.010.70 
3,806.57 


717.50 


9,285.51 
-6,576.49 


117.40 


34 


124 

28 


537 


386.50 
"i82.'66 


133 
2 


623 

90 


30,013 
'55.' 931 


250 


685.90 
+34.96 


169 
-41 


1.115  86.481 

-2,864  I     -26.839 
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PRODUCTION  BY  STATES. 

AT.AHAMA 

The  State  of  Alabama  produced,  in  1906,  1,205.51  fine  oui 

fold,  valued  at  $24,921,  and  124  fine  ounces  of  silver,  valued  i 
'his  shows  a  decrease  of  $16,609  in  gold  and  of  $120  in  silver,  a 
pared  with  1905. 

Alabama  produces  no  copper,  lead,  or  zinc,  the  entire  exti 
being  of  dry  or  siliceous  ores. 

The  southern  gold  belt  crosses  the  east-central  part  of  the  Gr 
Alabama  line  and  terminates  in  the  center  of  the  State.  Botl 
quartz  veins  and  placers  have  been  productive  in  the  past,  b 
yield  reported  for  1906  has  been  from  deep  mining  alone.  The 
veins  occur  in  gneisses,  schists,  and  slates,  as  fissures  or  in  1 
and  lenticular  form.  The  general  strike  of  the  veins  and  of 
closing  rocks  is  northeast-southwest.  Of  the  gold-producing 
ties,  which  are  Chilton,  Clay,  Cleburne,  Coosa,  Elmore,  Ran 
Talladega,  and  Tallapoosa,  including  an  area  of  about 
miles,  the  latter  alone  was  productive  in  1906. 

Much  detailed  information  on  the  gold  districts  of  Alabama  i 
had  from  bulletins  o*f  the  State  survey." 

In  Clay  County  the  Idaho  mine  has  not  been  in  operation  fi 
years.     In  Cleburne  County  the  placers  of  Arbacooche  and 
finney  and  the  Mossback  and  Lucky  Joe  mines  have  repor 

Production  for  the  past  year,  and  tlie  Gold  Ridge  mines  na\ 
ned  their  work  to  development,  the  ore  extracted  in  the  dri'' 
an  inclined  shaft  not  yet  having  been  treated.  At  Clear  Creel 
is  a  dredge  from  whose  operations  returns  have  not  yet  been 
At  the  Mossback  and  at  tne  Lucky  Joe  mines  of  the  Turkey  I 
district  there  are  10-stamp  mills  and  at  the  Gold  Hill  mine  th< 
steam  2-stamp  mill.  In  Kandolph  County,  at  the  Pinetuckej 
there  is  a  20-stamp  mill  equipped  with  Wilfley  tables,  but  proc 
ha3  been  suspended  while  making  changes  in  process  of  extr 
This  mine  had  been  developed  in  1905  by  two  vertical  shafts, 
125  feet  in  depth,  one  incune  shaft,  and  about  600  feet  of  ti 
In  Tallapoosa  County  the  extraction  at  the  Dutch  Bend  mil 
small  owing  to  the  suspension  of  operations  in  the  middle 
year.  This  mine  is  equipped  with  a  20-stamp  mill  and  a  c 
plant.  The  Tallapoosa  Mining  Company,  which  produced  i 
and  began  again  in  1907,  reported  no  output  for  1906.  A. 5 
mill  with  1,050  pound  stamps  and  a  20-ton  cyanide  plant  y 
course  of  erection  in  1906.  This  mine  was  opened  by  a  100-foo 
and  a  185-foot  slope.  At  the  Hog  Mountain  mine,  which  was 
ducer  during  1906,  the  Hillabee  Alining  Company  treat  their 
a  40-ton  dry-crushing  plant  and  by  the  cyanide  process.  Th 
is  developed  by  a  lOO-foot  shaft  and  by  350  feet  of  drifts. 

GEORGIA. 

The  production  of  Georgia  for  1906  is  given  as  1,502.05  oui 
gold,  valued  at  $31,050,  and  599  ounces  of  silver,  equivalent  t< 

a  Phillips,  W.  B.,  Bnll.  Ocol.  Survey,  Alabama,  No.  3;  Brewer,  Wm.  A.,  Bull.  O«ol.  Survey 
No.  6. 


"Tliis  shows  a  decrease  in  the  gold  output  of  $65,860  and  in  the  silver 
of   S226  as  compared  with  the  production  of  the  previous  year.     It 
IS  estimated  that  there  were  8  placer  and  6  deep  mines  in  operation 
during  the  year,  and  that  a  total  of  2,150  short  tons  were  extracted 
from  the  deep  minea.     Of  this,  1,880  tons,  with  an  average  extrac- 
tion in  precious  metals  of  $6^  were  dry  or  siliceous  ores,  and  270  tons, 
vith  an  average  extraction  m  gold  and  silver  of  $10.32,  were  copper 
ores.    Of  the  gold  production,  839.48  fine  ounces  were  obtained  from 
pla^cers,  545.17  oimces  were  from  drv  or  siliceous  ores,  and  117.40 
ounces  were  from  copper  ores.     Of  the  silver,  34  ounces  came  from 
the  placers,  28  oimces  from  the  dry  or  siliceous  ores,  and  537  from 
the  copper  ores.     Greorgia  is  also  to  be  credited  during  1906  with  a 
production  of  26,198  pounds  of  copper,  valued  at  $5,057,  and  9,750 
pounds  of  lead,  valued  at  $556,  the  total  value  of  the  production  of 
gold,  silver,  copper,  and  lead  being  estimated  at  $37,065. 

The  Appalacman  gold  belt  crosses  approximately  the  middle  third 

of    the  Alabama-Greorgia  line  and  expands  to  its  greatest  width  in 

Greorgia,  including  the  greater  part  of  the  upper  half  of  the  State. 

The  northern  boundary  passes  in  a  northeasterly  direction  from 

Ajxniston,  Ala.,  to  near  Cartersville,  Ga.,  where  it  turns  north  toward 

Dcklton,  excluding  the  northwestern  comer  of  the  State,  and,  crossing 

the  State  line,  includes  the  extreme  southeastern  part  of  Tennessee. 

The  southern  boundary  runs  easterly  near  Macon  to  Milledgeville, 

virhere  it  turns  to  the  northeast,  crossing  the  Georgia-South  Carolina 

line  a  few  miles  north  of  Augusta.     This  broad  area  includes  in 

Georgia:  Carroll,  Cherokee,  Cobb,  Fannin,  Forsyth,  Hall,  Haralson, 

^jincohi,  Lumpkin,  McDuffie,  Murray,  Towns,  Union,  White,  and 

Wilkes  counties.     The  principal  belt  extends  from  near  Edwardsville, 

^  Qebume  County,  Ala.,  northeastward  through  Haralson,  Paulding, 

^^bb,    Bartow,    Cherokee,    Forsyth,    Dawson,    Lumpkin,    White, 

■^^bersham,  and  Rabun  counties,  into  Macon  County,  N.  C.     This 

^ell^efined  belt  broadens  to  include  the  entire  southern  half  of 

"'-''iinpkin  County ,  where  are  the  Dahlonega  mines,  the  most  important 

P^XHiueers  in  the  State.     Southeast  of  the  main  belt,  and  roughly 

^^J^Uel  to  it,  lie  several  smaller  belts,  including  the  Seminole  copper 

5^^e  in  Lincoln  Coimty;  and  northwest  of  it  lie  scattered   gold 

/^posits  and  the  copper  ores  of  Fannin  County,  which  are  related 

^^  the  adjacent  well-known  deposits  of  Ducktown,  Tenn. 

An  important  contribution  on  the  ore  deposits  of  Georgia  is  the 
^^Port  of  Yeates,  McCalUe,  and  King,"  published  in  1906. 

^Iii  Cherokee  County  the  Franklin  (formerly  the  Crcighton)  mine 

?^  the  Franklin  Gold,  Pyrite,  and  Power  Development  Cc)mpany  has 

^^©H  developed  during  the  year,  and  adjacent  property  has  been 

^^quired.     A  modem  mill  and  cyanide  plant  are  planned  to  rcplact* 

the    present  concentrating,  roasting,  and  chlorinating  plant.     The 

P^*<5ers  in  Carroll,  Cobb,  Forsyth,  and  Fannin  counties  have  produced 

^•93  fine  ounces  of  gold,  valued  at  $1,135,  according  to  reports  to 

^®    Director  of  the  Mint.     In  Haralson  County  the  Georgia  and 

^^^iiiiessee  Copper  Company  are  reported  to  have  produced  ceiuent 

^Pper,  without  gold  or  silver,  durmg  the  year.     In  Lincoln  County 

^*^?  Sale  and  Lamar  and  Pascal  minesliave  l)een  idle,  but  the  Seminole 

^^'^^e  has  been  a  producer  of  gold,  silver,  copper,  and  lead.     Scarcity 

•^ettes,  W.  8.,  IfoCftUie,  8.  W.,  and  King,  F.  P.  A.  Preliminarsr  report  on  a  part  of  tho  gold  «le- 
*~»U of  Oeoigia:  Bull.  Oeorgis  Oool.  Snrv<y.  No.  4- A. 
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of  labor,  however,  has  restricted  operations  largely  to  developme] 
This  mine  is  equipped  with  a  40-ton  concentration  plant,  a  rev« 
beratory  roasting  furnace,  and  a  15-ton  blast  furnace.  Develc 
ment  is  by  4  vertical  shafts,  the  deepest  being  225  feet.  In  Luinpl 
County  the  Crown  Mountain  mine  and  the  McAfee-Lind  have  dc 
idle,  and  the  Etowah  mine  confined  operations  to  the  erection  oi 
20-stamp  mill  and  an  electric  power  plant.  The  Battle  Bran 
mine  has  produced.  The  Standard  mine,  which  is  developed  by 
shafts,  down  to  174  feet,  and  by  3  inclines,  reaching  150  feet 
depth,  and  which  is  equipped  with  one  20-stamp  mill  with  700-pou 
stamps  and  Wilfley  concentrators  and  a  10-stamp  mill  with  1,0( 

f)ound  stamps,  has  been  a  producer,  although  the  mill  has  been  t 
ittle  run  during  the  year.  The  dredge  of  the  Bunker  Hill  Gc 
Mining  and  Dredging  Company,  on  the  Chestatee  River,  has  a 
produced  in  1906.  The  total  production  of  Lumpkin  County  ' 
1906  is  estimated  at  $10,471,  of  which  $10,450  was  gold.  McDul 
and  Murray  counties  had  no  production  in  1906,  although  1 
Columbia  mine,  in  the  former  county,  reports  considerable  rec€ 
development  work.  In  Union  County  the  Legal  Tender  mine  1 
been  iale,  but  some  placer  gold  has  been  obtained  from  Coosa  Cre« 
In  White  County  the  Loud  and  Cherokee  Chief  mines  have  produc 
little,  but  the  Blow  dredees  working  on  the  Chattahoochee  Ri^ 
and  placer  mines  on  a  small  scale  have  brought  the  total  product] 
of  the  county  to  a  value  of  $10,131. 

Much  of  the  data  relating  to  the  production  of  placer  gold  'v 
obtained  from  the  Director  or  the  Mint  and  the  Charlotte  assay  oflS 

IIABTLAND. 

Maryland,  in  which  State  terminates  the  northeastern  limit  of  ^ 
southern  Appalachian  gold  belt,  and  which  produced  $14,821  in  g 
and  93  ounces  of  silver  in  1905,  reported  no  production  for  the  y 
1906. 

NORTH  CAROUNA. 

The  total  production  of  the  precious  metals  in  North  Carolina 
1906  was  valued  at  $102,746.  The  production  of  gold  was  3,973 
fine  ounces,  worth  $82,131,  and  of  silver  30,769  ounces,  valued 
$20,615.  This  is  a  decrease  in  gold  of  $43,554  and  an  increase 
silver  of  $8,396,  as  compared  with  1905. 

There  were  9  placer  and  15  deep  mines,  not  including  smaller  woi 
ings,  in  operation  in  1906.  From  the  deep  mines  a  reported  and  es 
mated  tonnage  of  20,368  short  tons  was  raised.  Of  this,  8,074  sho 
tons,  with  an  average  extraction  in  gold  and  silver  of  $7.70,  were  di 
or  siliceous  ores,  and  12,294  tons,  with  an  average  extraction  of  tl 
precious  metals  of  $2.12,  were  copper  ores. 

Of  the  gold  product,  575.96  fine  ounces  were  derived  from  place] 
3,010.70  ounces  from  dry  or  siliceous  ores,  and  386.50  ounces  fro 
copper  ores.  The  placers  also  yielded  133  fine  ounces  of  silv< 
whereas  623  ounces  were  derived  from  dry  or  siliceous  ores,  ai 
30,013  ounces  came  from  copper  ores. 

In  addition  to  the  precious  metals.  North  Carolina  produced, 
1906,  703,775   pounds  of  copper,  valued  at  $135,829.     This  is  ; 
increase  of  223,775  pounds  and  an  increased  value  of  $60,949  incopp 
(or  nearly  47  per  cent  in  tonnage  and  81  per  cent  in  value)  over  t 
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jr^ported  production  of  1905,  and  it  is  to  this  marked  improvement 

t,hat  the  increase  in  silver  production  of  North  Carolina  is  cniefly  due. 

As  noted  last  year,  the  most  convenient  division  of  the  southern 

J\.ppalachian  gjoldf  belt  in  North  Carolina  is  that  of  II.  B.  C.  Nitze, " 

Munich  recogmzes  five  distinct  belts,  some  of  which  extend  into  the 

f^djoining  States. 

1.  Eastern  hdt. — This  belt,  contained  wholly  in  North  Carolina, 
reported  no  production  during  the  past  year.  The  mine  and  machin- 
ery of  the  Mann-Arrington  Company,  in  Nash  County,  are  reported  to 
have  recently  changed  hands. 

2.  Carolina  slaie  belt — ^This  belt  extends  from  Virginia  southwest 
through  Granville,  Person,  Alamance,  Orange,  Chatham,  Randolph, 
Davidson,  Montgomery,  Rowan,  Cabarrus,  Stanly,  and  Union  coim- 
ties,  and  includes  the  principal  gold,  silver,  an&  copper  mines  and 
the  chief  silver  mine  and  the  deepest  workings,  those  of  Silver  Hill. 
In  Granville,  Orange,  Alamance,  Chatham,  and  Stanly  counties  no 
poduction  is  reported  for  the  past  year.  In  Person  County  the 
i^r^  or  Yancey  mine  of  the  Person  Consolidated  Copper  and  Gold 
Mines  Company  has  been  an  important  producer  of  copper,  silver, 
and  gold,  though  the  mine  has  been  operated  but  a  part  of  the  year. 
In  Randolph  County  the  Scarlett  mine  has  been  worked  but  part  of 
the  year,  producing  copper  with  a  little  gold  and  silver;  the  operators 
W'e  awaiting  the  erection  of  a  reduction  plant.  The  Boson,  Southern 
Hoinestake,  and  Sawyer  mines  did  not  produce.  At  the  latter  some 
development  work  was  done  and  a  cyanide  plant  is  contemplated. 
In  Davidson  County  the  Emmons  mme  of  tne  Hercules  Gold  and 
^pper  Company  has  produced  copper,  gold,  and  silver  during  devel- 
opment work.  This  mine  is  developed  bv  an  inclined  shaft  600  feet 
"^ep,  and  is  equipped  with  a  50-ton  smelter,  not  now  operated,  and 

*  lO-stamp  null.  The  Empire  Mining  Company  did  development 
^wk  on  the  Lafflin  mine  and  produced  a  small  amount  of  gold.  The 
Silver  Hill  mine,  noted  for  the  occurrence  of  native  silver  and  argen- 
^rferous  galena,  has  been  idle,  but  operations  were  to  be  resumed  in 
^he  near  future.  The  Silver  Valley  and  Empire  mines  report  no 
production  for  1906.  In  Montgomery  County  there  was  a  total  pro- 
duction in  gold,  and  silver  valued  at  $59,314,  of  which  $58,906  was 
RolcJ.  There  were  no  copper  nor  lead  mines  reported  in  1906.  The 
I^la  mine  remains  the  most  important  gold  producer  of  North  Caro- 
lina. The  shaft  has  been  extended  to  a  depth  of  329  feet,  and  1 ,660 
feet  of  levels  have  been  driven.  The  plant  consists  of  a  20-stamj) 
P»ate-amalgamation  mill  and  a  40-ton  cyanide  plant.  The  Mont- 
gomery mine,  developed  by  a  shaft  225  feet  deep  and  equipped  with 

*  lO-stamp  plate-amalgamation  mill  and  a  cyanide  plant,  has  been  a 
^^ht  producer,  as  has  the  Troy  mine,  which  is  developed  by  5  verti- 
cal shafts  (up  to  75  feet  deep)  and  by  crosscuts  and  open  cuts,  and 
which  is  eqmpped  with  a  75-ton  crusliing  and  wasliing  plant  and  a 
new  50-ton  cyanide  plant.     The  Briscoe,  Cotton  Stone  Mountain, 
^x,  and  Russel  mines  have    been   idle  during  the  year.     Stanly 
County  reported  no  production  for  190(J.     In  Rowan  County  the 
^nion  mine  has  remained  during  the  past  vear  the  most  important 
<*'Opper  and  silver  producer  of  the  State  and  has  brought  the  copper 
Production  of  North  Carolina  to  the  highest  mark  reached  since  1900, 

oBuli.  North  Carolina  Oeol.  Survey  No.  3,  1896. 
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with  the  exception  of  1902.  This  mine  is  developed  by  a  600-fo 
shaft  and  is  equipped  with  a  100-ton  concentrating  mill  and  a  50-t< 
smelter.  The  latter  were  not  used  in  1906,  however,  as  the  Uni< 
Copper  Mines  Company  shipped  all  their  ores.  The  Gold  Hill  Copp 
group,  including  the  Kandolph,  Earnhardt,  and  Miller  mines,  dev« 
oped  by  vertical  shafts  833,  435,  and  160  feet  deep,  respectively,  ai 
by  many  miles  of  drifts,  crosscuts,  and  winzes,  has  been  active 
developed  during  the  year.  The  ores  will  be  treated  in  the  40-stai] 
plate-amalgamation  mill,  equipped  with  12  Wilfley  concentrato; 
This  group  has  been  important  producers  in  the  past  and  under  im 
management  promise  a  large  output  of  copper  and  gold  for  1907. 
Cabarrus  County,  where  lies  the  continuation  of  the  copper  belt,  t 
Yadkin  mine  has  been  idle.  In  Union  County,  the  Black  mine  of  t 
Indian  Trail  Mining  Company  has  been  idle.     The  Colossus  mine  h 

Sroduced  some  gold  ana  silver,  but  has  been  chiefly  occupied 
evelopment  work,  which  has  been  actively  pushed  with  a  full  fore 
A  new  3-compartment  shaft,  now  275  feet  deep,  is  being  sunk,  ai 
crosscuts  and   levels  are  being   driven  with   a  \4ew  to  a  thorouj 
exploration  of  the  ore  body. 

3.  North  Carolina  igneous  belt. — This  belt  lies  immediately  west 
the  slate  belt  and,  like  it,  extends  through  the  State,  from  northeast 
southwest.     The  rocks  are  principally  granites  and  diorites,  intrusi 
into  the  slates  and  accompanying  schists. 

In  Guilford  Coimty  the  Fentress  mine,  which  is  developed  bv 
incline  shaft  280  feet  deep  and  is  equipped  with  a  10-stamp  pla. 
amalgamation  mill  wath  concentrators,  was  a  producer  during  t 
latter  part  of  the  year.  The  Deep  River  mine  was  idle.  In  Caban 
County  the  Phoenix  produced  some  copper  and  gold.  This  mine 
developed  by  2  nearly  vertical  shafts  600  feet  deep  and  is  equipp 
with  a  10-stamp  plate-amalgamation  mill  and  concentrators.  X 
process  after  amalgamation  has  been  chlorination  of  the  concentre 
and  cyanidation  of  the  taiUngs.  In  Mecklenburg  Coimty  the  Brawls 
Capps,  Johnston,  and  Surface  Hill  mines  have  been  idle  and  the  Ru. 
sill  and  St.  Catherine  mines  have  produced  but  little,  as  these  t; 

Eroperties  are  being  developed  and  a  mill  of  daily  capacity  of  50  tons 
eing  erected.     The  Frederick  and  Yellow  Dog  mines  have  also  pi 
duced  gold  and  silver. 

4.  Kings  Mountain  belt. — This  belt  of  crystalline  schists  and  gneiss< 
with  occasional  quartzites,  considered  by  Nitze  to  be  probably  Car 
brian,  is  immediately  west  of  the  preceding  igneous  belt  and  include 
parts  of  Gaston,  Lincoln,  Catawba,  Davie,  and  Yadkin  counties.  Tl 
Butler  mine  of  Davie  County  was  idle  in  1906.  The  placer  mines « 
Gaston  and  Catawba  counties  produced,  however,  $7,994  in  gold  ar 
$74  in  silver  during  the  vear. 

5.  South  Mountain  heU. — This  belt  of  gneisses  and  schists,  wil 
granite,  pegmatite,  and  diorite,  lies  just  west  of  the  preceding  and 
about  25  miles  long  and  10  to  12  miles  wide,  being  round  in  Burk 
McDowell,  Rutherford,  and  Polk  counties.  Gold  was  first  found 
Burke  County  in  1828  in  placer  deposits,  and  for  many  years  thereaft 
a  considerable  output  was  maintained. 

The  Packes  Hill  mine,  in  Burke  County,  and  the  Red  Springs  ai 
Splawn  mines,  in  Polk  Countv,  report  no  production  for  1906,  b 
small  placer  operations  in  Burke  and  McDowell  counties  contribut 
$859  in  gold  during  the  year. 
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Along  the  extreme  western  border  of  the  State  lie  deposits  of  copper 
.^  gneisses,  in  Alleghany,  Ashe,  Wilkes,  and  Watauga  counties  toward 
Vixginia,  and  in  Jackson  and  Macon  counties  near  Georgia;  gold 
deposits,  ako  in  gneisses,  occur  in  Cherokee  County  in  the  southwest- 
erxi  comer  of  the  State  not  far  from  the  Tennessee-Georgia-Xorth 
Ofiurolina  junction.  In  the  last  coxmty  miscellaneous  placers  reported 
a  production  of  $883  in  gold. 

SOUTH  CABOLDTA. 

The  production  of  South  Carolina  in  1906  was  3,819.63  fine  ounces 
gold,  valued  at  $78,959,  and  92  ounces  of  silver,  valued  at  $62  giving 
a.  t^otal  of  $79,021.     This  shows  a  decrease,  as  compared  with  the  pro- 
dvxction  of  1905,  of  $16,152  in  gold  and  $5  in  silver.     Six  mines  were 
reported  active  in  1906,  of  which  2  were  placer  and  4  were  deep  mines. 
From  the  latter,  49,327  short  tpns  of  dry  or  siliceous  ores,  with  an  aver- 
age extraction  in  gold  and  silver  of  $1.60  per  ton,  were  raised.     From 
tKe  placers,  13.06  fine  ounces,  and  from  the  dry  or  siliceous  ores, 
3,806.57  fine  ounces  of  gold  were  obtained.     Of  the  silver  production, 
2  ounces  were  from  the  placers  and  90  ounces  from  the  dry  or  siliceous 
ores.    South  Carolina  produced  no  copper,  lead,  or  zinc,  and  it  will  bo 
noted  from  the  above  tnat  the  precious-metal  product  is  almost  exclu- 
sively gold. 

The  Appalachian  gold  belt  covers  the  northwestern  third  of  South 
Carolina  and  is  represented  by  granites,  gneisses,  schists,  and  slates, 
striking  northeast-southwest.  In  this  area  lie  Abbeville,  Anderson, 
Cherokee,  Chesterfield,  Greenville,  Greenwood,  Lancaster,  Laurens, 
Oconee,  Pickens,  Spartanburg,  Union,  and  York  counties,  the  greater 
part  of  which  were  unproductive  in  1906. 

In  Chesterfield  County  there  was  a  slight  production  of  placer  gold. 
In  Lancaster  County  lie  the  well-known  Blackmon  and  Ilaile  mmes, 
w-hich  together  produced  over  97  per  cent  of  the  gold  and  silver  output 
of  the  State  in  1906.  The  latter,  the  most  important  gold  producer 
of  the  South,  has  recently  been  described  in  some  detail  by  Graton,® 
^s  areplacement  deposit.  The  country  rock  is  a  quartz-sericite  scliist. 
The  ore  bodies  are  large  but  of  low  grade  and  the  gold  is  found  partly 
fr®e,  partly  in  the  sulphides.  The  processes  of  extraction  have  been 
^justed  to  prevailing  conditions  with  extreme  nicety  and  total  costs 
?^  production  have  been  brought  down  to  $1.60  per  ton.  The  mine 
js  developed  by  great  open  cuts  and  by  vertical  shafts  100  to  480  feet 
^^p,  and  is  equipped  with  a  60-stamp  plate-amalgamation  mill  with 
concentration  and  chlorination  plants.  The  Blackmon  mine  now 
closed  down  is  developed  by  a  shaft  175  feet  deep  and  is  equipped 
^th  a  20-stamp  plate-amalgamation  mill.  In  Spartanburg  County  the 
J^kson  mine  and  the  Hammett  placer  mine  have  been  idle  during  the 
par,  as  have  the  Ferguson  and  Wilson  mines  of  York  Coimty.  The 
letter  is  developed  by  3  shafts,  each  106  feet  deep,  and  is  equipped 
^th  a  stamp  mill. 

TENNESSEE. 

During  1906  this  State  produced  234.06  fine  ounces  of  gold,  valued 
^^  $4,838,  and  55,931  fine  ounces  of  silver,  valued  at  $37,474.  This 
shows  an  increase  for  the  year,  as  compared  with  the  production  of 

a  Graton,  L.  C,  op.  cit.,  pp.  77-87. 
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1905,  ol  $476  in  gold  and  a  decrease  of  $20,221  in  silver.     As  in  1905 
the  production  of  the  precious  metals  is  from  one  placer  mine  and 
two  deep  copper  mines.     The  amount  ot  ore  raised  trom  the  latter 
was  538,141   short  tons,   this  ore  giving  an  approximate  avera£;e 
extraction  of  8  cents  per  ton  in  silver  and  gold.     Although  tliis  is  the 
total  extraction  reported,  it  is  known  to  be  somewhat  low,  as  some 
of  the  Tennessee  copper  is  not  electrolytically  refined,  another  part 
of  it  is  refined  abroad,  and  the  amount  of  gold  and  silver  recovered  is 
not  available  for  purposes  of  computation.     From  the  Tennessee 
placers  52.06  fine  ounces  of  gold  were  obtained,  and  from  the  copper 
ores  of  the  deep  mines  182  ounces  of  gold  and  55,931  ounces  of 
silver  were  obtained. 

The  most  important  metallic  product  of  Tennessee  is  of  course  cop- 
per, of  which  17,979,317  pounds,  valued  at  $3,470,008,  were  produced 
m  1906. 

The  Southern  Appalachian  gold  belt,  including  the  copper  deposits, 
extends  from  North  Carolina  across  the  southeastern  border  of 
Tennessee  into  Georgia  and  crosses  the  two  producing  counties  of 
Tennessee — Polk  and  Monroe.  The  deposits  are  lenticular  in  form 
and  occur  in  the  Ocoee  slates,  whose  age  as  determined  by  Keith" 
is  shown  to  be  Cambrian.  The  copper  deposits  are  great  bodies  of 
the  low-grade  sulphides,  pyrrhotite,  and  cnalcopyrite,  containing  a 
little  gold  and  silver;  as  is  well  known,  these  deposits  were  famous 
for  the  rich  secondary  ores  now  almost  mined  out. 

The  well-known  Ducktown  district  of  Polk  County  yielded  all  of 
the  copper  and  silver  and  over  three-fourths  of  the  gold  produced  in 
Tennessee  in  1906.  In  this  county  are  the  Polk  County,  Burra  Burra, 
and  Tjondon  mines  of  the  Tennessee  Copper  Company,  and  the  Mary 
and  Calloway  mines  of  the  Ducktown  Sulphur,  Copper,  and  Iron 
Company  (Limited),  an  English  concern.  The  former  group  of  mines 
are  developed  by  three  shafts,  300,  700,  and  600  feet  in  depth,  respec- 
tively, ana  by  crosscuts,  raises,  wdnzes,  and  stopes,  and  are  provided 
with  a  1,500-ton  smelter  with  converting  plant,  where  the  ore  is 
treated,  the  Bessemer  copper  being  exported  to  Europe.  The  latter 
group  are  developed  by  two  shafts,  350  and  330  feet  deep.  The  plant 
consists  of  two  250-ton  furnaces  and  one  125-ton  furnace,  in  which 
matte  only  is  produced.  In  Monroe  County  are  a  number  of  placer 
deposits.  The  Cooper  mine  was  idle  and  the  Coker  Creek  Mining 
and  Power  Company  has  not  yet  operated  its  dredge.  The  Lonsdale 
Gold  Mining  Company  has  done  2,000  feet  of  drifting  and  tunneling 
in  a  surface  deposit  and  is  contemplating  the  erection  of  a  stamp  mill, 
considering  a  large  amount  of  ore  to  be  in  sight.  The  Unaka  Mining 
and  Development  Company  has  been  obtaining  some  gold  by  hydrau- 
licking  and  is  expecting  important  returns  from  its  new  dredge  on 
Coker  Creek. 

vniaiNiA. 

In  1906  Virginia  produced  717.50  fine  ounces  of  gold,  valued  at 
$14,832,  and  250  oimces  of  silver,  valued  at  $168.  This  shows  an 
increase  over  the  production  for  1905  of  $9,850  in  gold  and  $61  in 
silver.     The  total  of  short  tons  of  ore  raised  was  9,565,  all  of  dry  or 

a  Keith,  Arthur,  Geologic  Atlas  U.  S.,  foiio  143,  U.  S.  Geol.  Survey.  1907,  p.  3. 
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siliceous  ores,  yielding  an  average  extraction  of  $4.17.  There  were 
no  placer  mines  reporting  production  last  year,  and  there  was  no 
production  of  copper,  lead,  or  zinc. 

The  gold  belt  extends  from  near  the  Great  Falls  of  the  Potomac 
soiithwestward  through  Virginia  to  the  middle  of  the  Virginia- 
North  Carolina  line,  crossing  Fairfax,  Loudoun,  Fauciuier,  Stafford, 
Oixlpeper,  Orange,  Louisa,  Albemarle,  Fluvanna,  Goochland,  Bucking- 
h.a.m,  Pittsylvania,  and  HaUfax  counties;  and  a  copper  belt  farther 
to  the  westward  is  thought  to  extend  through  Floyd,  Carroll,  and 
Grrayson  coimties  into  North  Carolina  and  'ftnnessoe.  The  belt  is 
from  20  to  30  miles  wide,  and  the  deposits  are  very  largely  the  pre- 
va-ilitig  lens-shaped  quartz  veins  in  the  schists. 

3n  Fauquier  County  the  Liepold  mine  of  the  Virginia  Mining  and 

O^velopment  Company,  which  is  developed  by  two  shallow  shafts 

axxd  is  equipped  with  a  10-stamp  plate-amalgamation  mill  without 

concentrators,  reports  no  production  for  1906.     In  Orange  County 

the  Piedmont  aiming  and  Milling  Company  reports  no  production 

from  the  Grasty  and  Chicago  mines,  but  contemplates  operations  in 

1  9€7.     In  Albemarle  County  the  Faber  mine,  of  the  Albemarle  Zinc 

axkd  Lead  Company,  has  been  developed  by  a  shaft  292  feet  deep  and 

a,  timnel  150  feet  long.     This  mine  is  equipped  wdth  a  lOO-ton  grinding 

fitixd  dry-concentrating  mill  for  zinc  and  lead.     The  ore  is  of  zinc  and 

lead  carrying  only  traces  of  gold  and  silver,  and  there  was  no  prodc- 

tioir  in  1906.     In  Fluvanna  County  the  Hughes  mine,  and  in  Buck- 

itigham  County  the  Anaconda  placer  mine,  report  no  production  in 

1906.     In  Hanfax  County  the  5-stamp  mill  of  the  Tallyhill  mine 

oj>erated  by  Howard  Brothers  and  Luce,  began  operations  in  Decem- 

^r  and  but  a  small  production  is  reported  from  this  mine.     The 

^ontiac  mine  of  the  Pontiac  Mining  Company  was  idle.     The  Seaboard 

^^Pper  mine  of  the  Seaboard  Copper  Company  reports  no  production 

during  the  year.     The  Gold  Banks  mine  of  the  Virgilina  Mining 

Company  was  the  most  important  producer  in  Virginia  during  the 

y^ftr.     This  mine  is  developed  by  a  vertical  shaft  156  feet  deep  and 

^y  300  feet  of  timnel  and  is  equipped  with  a  lO-stamp  plate-amalga- 

P^^tion  mill  and  a  cyanide  plant  tor  the  treatment  of  the  tailings.     It 

!^  Expected  that  the  capacity  of  the  mill  will  be  doubled.     The  vein 

Ji^i^ported  to  be  from  3  to  6  feet  wide.     In  Floyd  County  the  Brush 

^"^^^ek  placer  mine  was  not  operated  during  the  past  year. 

TEXAS. 

By  H.  D.  McOaskey. 

PRODUCTION. 

The  State  of  Texas  during  the  year  1 906  produced  77  fine  ounces 
^f  gold,  valued  at  $1,592,  and  301,772  ounces  of  silver,  valued  at 
S202,187,  a  total  production  of  the  precious  metals  ot  $203,779. 
Compared  with  the  production  for  1 905  these  figures  show  an  increase 
in  gold  of  66  ounces,  valued  at  $1,344,  and  a  decrease  in  silver  of 
85,634  ounces,  valued  at  $31,867.  In  addition  to  this,  Texas  pro- 
duced 49,030  poimds  of  lead,  valued  at  $2,795,  an  increase  over  the 
amount  reported  for  1905, 
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The  precious  metals  obtained  were  all  from  lead  ores,  of  which 
24,567  short  tons  were  raised.  The  average  extraction  was  therefore 
$0.06  in  gold  and  $8.23  in  silver,  a  total  of  $8.29  per  ton. 

During  the  past  year  no  production  of  gold  and  silver  was  reported 
from  El  raso  County,  where  are  located  several  small  mines.  Presidio 
County  reported  two  producers,  the  only  mine  of  present  importance 
being  the  Shafter,  which  has  had  a  steady  output  for  several  years. 
This  mine  is  developed  by  a  vertical  shaft  700  feet  deep,  and  is 
equipped  with  a  15-stamp  pan-amalgamation  mill.  Considerable 
lead  and  silver  are  recovered  by  concentration  of  the  tailings  of  this 
mill  and  a  few  tons  of  concentrates  were  shipped. 

The  silver  and  lead  ores  from  the  Shafter  mine  are  chiefly  silver 
chlorides  and  cerussite,  together  with  argentiferous  galena.  The 
ore  deposits  are  irregular  bodies  in  the  Cibolo  limestone,  probably 
of  Upper  Carboniferous  age."  Sphalerite,  quartz,  and  malachite  are 
also  found. 

Copper  and  tin  ores  are  found  in  El  Paso  County,  and  quicksilver 
is  obtained  from  cinnabar  mined  in  the  Terlingua  district  ol  Brewster 
County,  but  these  do  not  contribute  to  the  production  of  silver  and 
gold. 

ITT  AH. 

By  V.  C.  Heikes. 
PRODUCTION. 

The  gold  production  of  Utah  for  1906,  as  reported  by  the  producers, 
amounted  to  252,439.42  fine  ounces,  corresponding  to  $5,218,386,  an 
increase  of  $77,466  over  1905.  Of  silver,  11,550,634  fine  ounces  were 
reported,  equivalent  to  $7,738,925,  an  increase  of  514,163  ounces,  or 
$1,072,897,  over  1905. 

Returns  were  received  from  133  mines,  including  7  placers.  The 
126  deep  mines  yielded  2,348,819  short  tons  of  ore  having  an  average 
of  $5.51  in  gold  and  silver,  compared  with  $5.41  in  1905.  The  total 
average  value,  computing  base  metals  at  New  York  average  prices, 
was  $13.37  against  $11.90  in  1905.  The  total  yield  of  ffold,  silver, 
copper,  lead,  and  zinc  in  1906  was  $31,419,365,  an  increase oi  $5,594,978 
over  the  figures  for  1905.  The  output  of  lead  and  zinc  has  been 
greatly  stimulated,  but  somewhat  less  copper  was  produced  in  1906 
than  m  1905,  in  spite  of  the  higher  price  oi  the  metal  in  1906.  The 
production  for  1905  and  1906  is  as  follows: 

Production  of  gold,  silver,  and  associated  metals  in  Utah  in  1906  and  1906, 


Metal. 


Gold fine  ounces. 

Silver do... 

Copper pounds. 

Lead do... 

Zinc do... 


1905. 


Quantity. 


248.692 

11.036,471 

57. 298.  aw 

1(W.8S2.009 

.1.X«)..f27 


Value. 


$5,140,920 

6.666,028 

8.a*?8,496 

4.882.454 

196.489 


Total 25.824. .387 


1906. 


Quantity. 


252.439.42 

11.550.634 

56.593.576  ' 

125.342.836 

6.474.615 


'>. 

Increase  (+)  or  de- 
crease (— ). 

Value. 

Quantity. 

Value. 

$5,218,385 
7.738,925 

10.922.560 

7.144.542 

394.9S2 

+    3,747.42 
+      514,163 
~      704.478 
+21,460.827 
+  3.144,288 

+    »77,486 
+  1.072.897 
+  1,984.064 
+2.262.068 
+    lf8,4S3 

31.419.365 

+5.SM.978 

a  Udden,  J.  A.,  Bull.  Univ.  Texas  Mineral  Survey  No.  8,  p.  64. 
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The  ore  output  of  Utah  in  1906  was  2,348,819  short  tons,  worth 
813.37  a  ton,  as  against  2,181,061  short  tons,  valued  at  $11.90  a  ton 
in  1905,  showing  a  net  increase  of  167,758  short  tons  and  an  increased 
value  of  $1.47  per  ton. 

The  mining  industry  of  the  State  is  in  a  flourishing  condition,  as  is 
shown  by  the  fact  that  167,758  more  tons  were  mined  in  1906  than  in 
1905.  Although  this  increase  in  the  tonnage  is  considerably  greater 
than  in  former  years,  growth  has  only  commenced,  as  next  year's 
report  will  include  an  enormous  daily  output  of  low-grade  porphyry 
ores  by  the  Bingham  mines  in  the  West  Mountain  mining  district. 
It  was  expected  that  the  tonnage  output  figures  for  1905  would  be 
almost  doubled  for  1906,  but  on  account  of  aelay  in  constructing  the 
sreat  concentrating  mills  at  Garfield,  and  in  completing  the  railway 
for  handhng  the  product,  the  expected  increase  did  not  appear.  At 
the  writing  of  this  report,  the  first  imit  of  one  of  the  great  mills  is  in 
operation  and  that  of  the  second  will  be  ready  before  the  close  of  1907. 
Tne  tonnage  of  the  State  for  the  past  five  years  and  the  value  in  gold 
and  silver  of  ores  sold  or  treated  is  shown  as  follows: 


Tot^  tons  of  ore  sold  or  treated  in  Utah  in  1902-1906,  in  short  tons. 

Year.  Quantity. 


1902 1,114,785 

1903 '  1.412,379 

1904 1,716,947 

1905 2,181,061 


Gold  and 
silver  valup. 


19,784,481 
10,862.231 
11,087,600 
11,806,148 


1906 -• 2,348,819  '      12,948,660 

GOLD. 

The  value  of  the  gold  production  in  1906  was  $5,218,386,  an 
increase  over  1905  of  $77,466.  The  additional  yield  was  due  to  the 
auriferous  copper  ores  shipped  from  Beaver  County  and  the  West 
Mountain  (Bingham)  distnct  in  Salt  Lake  County.  Other  counties 
from  which  satisfactory  yields  are  recorded  are  Boxelder,  Juab, 
Kute,  Tooele,  Summit,  and  Utah.  Tlie  placer-gold  industry  of  the 
southern  counties  in  1906  yielded  416.63  ounces,  or  $8,6i2.49  in 
value,  mainly  reported  and  estimated  from  Grand  River  in  Grand 
County  and  San  Juan  River  in  San  Juan  County.  Other  counties 
contriouting  placer  gold  were  Garfield  and  Uinta  counties.  The 
bulk  of  the  gold,  or  120,766.53  ounces,  is  derived  from  copper-bearing 
ores,  principally  from  Juab  and  Salt  Lake  counties,  wnich  produce 
nearly  half  of  the  total  output  of  the  State.  Only  62,866.25  ounces 
are  (ferived  from  siUceous  ores,  which  came  chiefly  from  Boxelder, 
Piute,  and  Tooele  counties,  and  12,785.54  ounces  from  lead  ores  from 
Juab,  Salt  Lake, Tooele,  Utah  and  Summit  counties,  the  last  named  lead- 
ing in  production.  Gold  from  zinc-lead  ores  amounted  to  555.77  ounces 
and  from  copper-lead  ores  to  50,215.63  ounces.  Juab  County  le<l  in 
each  of  these,  while  Summit  County  led  in  the  j)r()duction  of  c()pj)er- 
lead-zinc  ores.  From  the  Tintic  district  in  Juab  County  was  obtained 
$1,925,066,  against  $2,086,656  in  1905;  from  the  West  Mountain 
(Bingham)  ^strict  $1,631,786,  against  $1,316,817  in  1905;  from 
Tooele  County  $&22,658,  against  $926,532  in  1905;  from  the  Park 
City  district,  Summit  and  Wasatch  counties,  $245,678,  against 
$306,088  in  1906. 

21050— M  R  1906 2J 
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Source  of  gold  jyroduction  of  Utah  by  hinds  of  ore  in  1906,  by  counties^  in  fine  ounces. 


County. 

Placers. 

Siliceous 
ore. 

Copper  ore. 

Lead  ore. 

Beaver,  Emery,  Piute,  and  Sevier 

16,921.75 

1,882.75 

14.00 

1,062.00 

2,165.10 

3.28 

Boxelder,  Millard.  Morsran,  and  Washiiurton 

Grand,  Garfield,  San  Juan,  and  Uinta 

416.63 

Juab 

52,64&13 

66.946.78 

6.52 

616.09 

Salt  Lake 

244.33 

Summit  and  Wasatch 

8,115.10 

Too€d© 

43,985.75 

259.69 

Utah 

3,647.05 

Total 

416.63 
322.00 

62,866.25 
64.383.00 

120,766.53 
125,807.00 

12,785.54 

Total  of  1905 

17,805.00 

Increase  (4-)  or  decrease  (— ) 

+94.63 

-l,5ia75 

-6,130.47 

-6,019.46 

Zinc  ore. 

Mixed  ores. 

County. 

Copi)er- 

lead-zinc 

ore. 

Copper- 
lead  ore. 

Lead-zinc 
ore. 

Total. 

Beaver,  Emerv.  Piute,  and  Sevier 

50.00 

489.66 

18,620.79 
1.882.75 

Boxelder,  Hiillard,  Morgan,  and  Washington 
Grand,  Garfield,  San  Juan,  and  Uinta 

430.63 

Juab 

36,933.19 

12.679.58 

47.00 

66.20 

423.45 

91,682.86 
79. 748. 10 

Salt  Lake 

877.41 

3.704.79 

200.87 

Summit  and  Wasatch 

11.25 
121.07 

11,884.66 
44.633.58 

Tooele 

Utah 

3,547.05 

Total 

50.00 
95.00 

4,783.07 
1,682.00 

50,215.63 
36.818.00 

565i77 

i,e9aoo 

252.439  42 

Total  of  1905 

248,692.00 

Increase  (4-)  or  decrease  (— ) 

-45.00 

+3,101.07 

+  13.397.63 

-1,134.23 

+3,747.42 

SILVEB. 


Silver  shows  an  increase  of  514,163  ounces,  as  compared  with  the 
output  for  1905;  in  value  it  increased  $1,072,897.  Increases  were 
noted  in  Beaver,  Juab,  Tooele,  and  Utah  counties,  but  principally  in 
Juab  County,  where  the  copper-lead  ores  of  the  Tintic  district  j^elded 
most  of  the  silver. 

Source  of  silver  production  of  Utah,  by  hinds  of  ore,  in  1906,  by  counties,  in  fine  ounces. 


County. 


Beaver,  Emery, 
Piut<»,  and  Sevier. 

Boxelder,  Millard, 
Mor^a  n .  and 
Washington 

Garfield,  Grand, 
San  Juan,  and 
Uinta 

Juab 

Salt  Lake 

Summit  and  Wa- 
satch  

Tooele 

Utah 


Total 

Total  of  1905 . 

Increase  (+) 
or  decrease 
(-^ 


Plac-I 
ers. 


Sili- 
ceous 
ore. 


55.324 


590 


57 


53,100 


2,600 


Copper 
ore. 


45,271 


4,315 


Mixed  ores. 


Lead  ore. 


Zinc 
ore. 


Copper- 

lead- 
zinc  ore. 


20,081     10,416 


4, 412 


1,257,531 
724,954 

134 


57    111.614,  2,032.205 
61     94,497   2.301.349 


-4+17,117,  -2ti9.144 


419, 197 
23,905 


43.865 


1.687.033: 2,041,284 

20.514; 205.288 

:)13. 482 


Copper- 
load  ore. 


Lead- 
zioc 
ore. 


248,189 


2,451,316     80,749 
1,479,728 


20,325 
55.395 


6,563 
75,016 


2.688.624     10.416  2.290.437     4,254,963 
3,104,375     IS, 108   2.089.294     3,200,828 


I 

415,751    -7.(J9-J    +201,143+1,054,125—65  631 

I 


TotaL 


379,281 


9,317 


57 
4,261,883 
2,272,452 

3,755,339 
358,813 
513,482 


162,32811,560,634 
227,95911.036,471 


+514. 163 
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COPPEB. 


According  to  reports  from  mining  companies  for  1906,  the  copper 
I>roduction  remains  nearly  the  same  as  for  the  previous  year.  The 
output  decreased  from  57,298,054  pounds,  valued  at  $8,938,496,  in 
1905,  to  56,593,576  pounds,  valued  at  $10,922,560,  in  1906,  a  decrease 
in  quantity  of  704,478  pounds,  but  an  increase  in  value  of  $1,984,064. 
The  ^eatest  production  of  copper  was  in  the  West  Mountain  district, 
at  Bmgham,  the  increase  bemg  204,542  pounds  over  1905.  The 
greatest  increases  in  production  occurred  in  Beaver  County,  amount- 
ing to  1,850,150  pounds.  The  total  ore  mined  and  treated  in  Utah 
during  1906  was  2,348,819  tons;  out  of  this  amount  1,143,021  tons  were 
treated  more  especially  for  its  copper  content.  Sixty-nine  per  cent* 
of  the  amount  came  from  Bingham  Camp  from  the  mines  of  4  great 
mining  companies.  The  Park  City  district  produced  179,085  tons 
of  copper-lead-zinc  ore  out  of  a  total  of  224,468  pounds  produced 
in  the  State,  and  Bingham  202,346  tons  of  copper-lead  ore  out  of  a 
total  of  347,857  tons  for  the  State.  The  average  gold  and  silver  con- 
tent per  ton  of  the  copper  ore  was  $3.38,  of  copper-lead-zinc  ore  $7.27, 
and  of  copper-lead  ore,  $11.18.  Construction  work  was  begun  on  the 
new  concentration  plants  of  the  Utah  Copper  Company  and  the 
Boston  Consolidated  Copper  Mining  Company  near  Garfield,  on  tlie 
shores  of  the  Great  Salt  Lake.  These  plants  will  treat  the  bulk  of 
the  low^ade  porphyry  ore  of  Bingham  Camp.  The  Garfield  Smelt- 
ing Gompanv  did  not  put  its  furnaces  into  commission  until  late  in 
the  year  and  consequently  was  only  a  small  producer. 


LEAD. 


The  production  of  lead  in  Utah  increased  from  103,882,009  pounds, 
valued  at  $4,882,454,  in  1905,  to  125,342,836  pounds,  valued  at 
$7,144,542,  in  1906.  The  increase  was  greatest  in  Juab  County, 
which  produced  16,049,863  pounds  in  1905  and  24,249,776  pounds  m 
1906,  a  gain  of  8,199,913  pounds,  accounted  for  by  the  activity  of  the 
mines  in  the  eastern  part  of  the  Tintic  district,  the  Beck  Tunnel  mine 
being  the  largest  producer.  Other  important  increases  are  recorded 
in  Tooele,  Utah,  and  Beaver  counties.  Summit  and  Salt  Lake  coun- 
ties remain  about  the  same  tor  1906  as  during  the  previous  year. 


znrc. 


This  metal  was  produced  in  Summit,  Tooele,  and  Beaver  counties. 
The  output  increased  from  3,330,327  pounds,  valued  at  $196, 489,  m 
1905,  to  6,474,615  pounds,  valued  at  $394,952,  in  1906,  a  total  increase 
of  3,144,288  pounds  in  quantity  and  of  $198,463  in  value.  The 
increase  was  caused  principally  by  Tooele  County  becoming  a  pro- 
ducer, its  output  commg  largely  from  the  Scranton  mine,  wliile  Sum- 
mit County  continues  to  rely  on  the  Dalv-Judge  mine  and  Beaver 
County  on  the  Horn  Silver  property.  With  several  important  new 
producers  in  Beaver  County  m  1907,  and  improvements  made  in  the 
milling  plants  at  Park  City,  Utah^s  zinc  production  should  be  greatly 
increased  during  the  coming  year. 


QUICKSILVER. 


Tooele  County  continues  to  produce  quicksilver  from  the  Camp  Floyd 
district  at  Mercur.  The  output  increased  from  67,500  pounds,  valued 
at  $36,000,  in  1905,  to  102,075  pounds,  valued  at  $52,339.50,  in  1906, 
an  increase  of  34,575  pounds  in  quantity  and  ot  $17,701.90  in  value. 
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MINING   INDUSTRY  OF   XTTAH,    1906. 

The  past  year  has  witnessed  unxisual  activity  in  the  mining  indus- 
tries OT  Utan,  stimulated  by  high  metal  prices  and  lower  smelting 
and  freight  rates  on  certam  grades  of  ore.  Twenty-one  mining 
companies  contributed  toward  the  payment  of  over  $5,000,000  in 
dividends. 

In  the  West  Mountain  district,  at  Bingham,  a  tremendous  amount 
of  development  work  was  carried  on  preparatory  to  ore  extraction 
on  a  mucn  larger  scale  in  order  to  supply  the  great  milling  plants 
under  construction  at  Garfield.  The  Tlntic  omelting  Company, 
^alUed  to  the  Utah  Smelting  Company,  which  operates  a  small  copper 
smelter  near  Ogden,  plans  the  erection  of  a  leaa  smelter  in  the  Tmtic 
district  near  Eureka. 

The  recent  decision  by  the  United  States  court  at  Salt  Lake  Citv, 
granting  an  injunction  against  all  the  smelters  in  the  Salt  La(e 
Valley  on  the  ground  that  their  operation  is  injurious  to  other  inter- 
ests, especially  agriculture,  because  of  sulphurous  gas  discharged 
into  the  atmosphere,  is  a  serious  matter.  Tlie  court  held  that  the 
smelters  could  not  escape  injunction  because  of  the  benefits  arising 
in  many  respects  from  their  operation,  which  coidd  not  be  consid- 
ered as  an  ofi'set  to  the  damage  inflicted  by  them.  The  smelters  of 
the  Salt  Lake  Valley  include  the  American  Smelting  and  Refining 
Company,  Utah  ConsoUdated,  Bingham  ConsoUdated,  and  United 
States  Smelting  Company.  According  to  the  terms  of  the  injunction 
they  may  not  smelt  any  ore  containing  more  than  10  per  cent  of 
sulphur,  by  which  it  is  understood  that  no  ore  of  higher  sulphur 
content  mav  be  roasted,  and  that  similarly  no  ore,  or  rather  furnace 
charge,  of  higher  sulphur  content  ma^r  oe  smelted  directly  in  the 
blast  furnace.  The  enforcement  of  this  injunction  has  been  post- 
poned six  months  by  appeal  by  the  smelters,  but  in  the  meanwhile 
plans  must  be  seriously  considered  for  readjusting  their  practice  on 
a  new  basis.  However,  this  is  not  a  new  matter,  some  action  having 
been  anticipated  for  a  long  time  and  elaborate  experiments  for  the 
neutraUzation  of  the  sulphuric-acid  fumes  having  been  conducts  by 
several  companies. 

In  the  following  table  is  shown  the  output  of  gold,  silver,  copper, 
lead,  and  zinc  for  the  year  1906,  by  counties: 

Production  of  gold,  silver,  copper,  lead,  and  zinc  in  Utah  in  1906,  by  counties. 


County. 


Beaver,  Emery,  Piute,  and 
Sevier 

Bozelder,  Millard,  Morgan, 
and  Washington 

Grand,  Garfield.  San  J  uan. 
and  Uinta 

Juab 

Salt  Lake 

Summit  and  Wasatch 

Tooele 

Utah 

Total 


Gold. 


Silver. 


Copper. 


Quantity.       Value.       Quantity.  '     Value.       Quantity.       Value. 


Fine  ozs. 

18.629.79        S385.112 


1,882.75 

i 

430.63  i 
91.682.86 
79.748.10  I 
11.884.66 
44.63.158 
3.547.05 


38,920 

8.901 

1.895,253 

1.648,540 

245,678 

922.658 

73.324 


Fine  ozs. 

379,281 

9.317 

57 
4.261  893 
2,272.452  1 
3,755,339 

3.58,813 
513.482  . 


1254,119 

6,242 

38 

2.855.468 

1.522,543 

2,516.077 

240.405 

344.033 


Pound*. 
5,406,525 
482,6S6 


$1,043, 4S9 
98,152 


7.321,471  i 

40,618.019  i 

M94.216  I 

1,570,069 


1,413,0M 
7,839,238 


308,141 


2.«i2.439.42       .'i.  218. 386     n.5.'J0.634       7.738,926 


GOLD  AND  SILVER. 


38V> 


Production  of  qold,  silvery  copper ^  lead,  and  zinc  in  Utah  in  190$,  by  counties — Con. 


Ck>imty. 


Beaver,  Emery,  Piute,  and  Sevier 

Doxelder,  Millard,  Hoigfin,and  Wash- 
ington  

Criand,  Garfield,  San  Juan,  and  Uinta. 

Juab » 

Salt  Lake 

Summit  and  Wasatch 

Toode 

Utah 


Total. 


Lead. 


Quantity. 


Value. 


Pounds.     I 
5,324,726        SSOS^.'ilO 


288,158 


24.249,776 
24.849,937 
46.511,176 
13.347,160 
10,771,903 


16,425 


125,342,836 


1,382,237 

1.416,446 

2,651,1.37 

760,788 

613,999 


7,144,542 


Zinc. 
Quantity.         Value. 


Pounds. 
780,276 


3.518.139  . 
2.176.200  I 


Total 
value. 


$47,597       $2,033,797 


214.6(r7 
132,748 


154.739 
H,939 
7,546,002 
12.426.807 
5.8.57.983 
2..^59,742 
1.031,356 


0,474.615    394.952  ,  31.419.365 


Tonnage  of  ore  sold  or  treated,  number  of  producing  mineSy  and  tenor  of  ores  in  Utah  in 

1906  and  1906,  by  counties  in  short  tons. 


County. 


Total  tons  of  ore  sold  i 
or  treated.  I 


Number  of 

deep  mines 

producing. 


Average  total 
value  per  ton. 


Average  value 

per  ton  in  gold 

and  silver. 


Beaver,  Emery,  Piute,  and 
Sevier 

Boxdder,  Millard,  Morgan, 
Washington,  and  Weber  a. 

Grand,  Garfield,  San  Juan, 
and  Uinta 

Juab 

Salt  Lake 

Summit  and  Wasatch 

Tooele 

ruh 


Totol, 


1906. 

318.773 

6,555 

16 

301,721 

1,016,922 

264,792 

420,085 

19,055 


lncrease(4-) 

or  de- 
crease (—). 


190;. 

1900. 

1905. 

1906. 

2,348,819 


+  109,619  ! 
+     1,411 


+  42,008 

-  21,090 
+  36,650 

-  10,388 
+  9.628 


+  167,758 


I     9 

19 

$6.79 

$6.  .38 

9 

5 

19.82 

23.60 

1 

1 

18.06 

18.06 

32 

30 

26.73 

25.01 

27 

35 

9.82 

12.22 

14 

15 

22.62 

22.12 

15 

13 

4.10 

5.61 

7 

8 

36.88 

51.68 

114 

126 

11.90 

13.37 

lUO.'). 

$2. 80 

5.  W 

18.06 
17.00 

2.65 
11.93 

2.61 
L'i.  92 

5.41 


I 


$2.(K) 

6.89 

18.00 
1.5. 75 

,3. 12 
10.  43 

2. 7«i 
20.91 

5.51 


a  Weber  County  was  a  producer  in  1905  only. 

Siibdiinitifm  of  tonnage  y  by  hinds,  of  ore  sold  or  treated  from.  Utah  in  1900,  by  coinitits, 

in  short  tons. 


County. 


Siliceous 
ore. 


Beaver,  Emery,  Piute,  and 
Sevier 

Boxelder,  Millard,  Morgan, 
and  Washington 

Grand,  Garfield,  San  Juan, 
and  Uinta 

Juab 

Salt  Lake 

Summit  and  Wasatch 

Tooele 

Utah 


Total  for  1906. 

Value  per  ton  In  gold  and 
silver 


Total  for  1906. 


74.016 

3,931 

16 
26.550 


334.755 


439,268 
$3l13 


Copper 
ore. 


421.319 


227,850 
1.912 


I>ead 
ore. 


Zinc 
ore. 


1.3:i<)  ' 
712  '. 


1.73<) 


Mixed  ore. 


zinc  on..  .  ^''^"^  ^"'-  i  ^'"c  «"' 


i3.s;V) 


113,474:     24.4771 v2r>,K{s 

799,619          5,404' ,        9.5.'>3  2(r2,34ti 

166         79.5<i5    '     179.08ri  .3.'il 

,      35,830  5,487 


11,:W2 


4,483 
19,953 


5.025 
;«).,').32 


1,143,021       1.35,930  < 
$a  38         $15.  20  ' 


1.73»i  I     224,4(i8       347,857 


$4.01 


$7.27         $11.18 


1,049,107       i:«.7S3 


,3.018       10.3.935  '     a'>7.27i» 

I 


$2.13 
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County. 

o 

TtoS 

"Id  an 

iHilvcrmill 

""-'"■""tia'sss,"'"""" 

%"- 

Qoldtn    ISih-erln 
buuton.    1  buULon. 

V: 

V: 

Oold,        Silvpr.       _— . 

Jlsavor,  EmiHT.  I'iiite,  anrl 

1^. 

I'uiM.     ;«««<««.       loot. 

i:i3tt,2S4      .'i2.,'ua     221, occ 

'^1 

143.430 
8,1«2 

flwowwt^Ea. 

"rAaaSn".?'."."; 

y^ 

Orsnd,  rrarMd,  San  Jimii, 

10 

m.2si7 

2.328 

46)868 
02;6S8 
8.028 

SBltLaLe 

Bummlt  ami  Wasatch 

-i^-M 

1,282,  ll_^     "iM 

m,m 

m,m  i  103,442 

201,700 

1 

cmmty. 

Cnido  otp  to  snipJliT. 

Old  tfllllrgi  treated. 

Quantity. 

Gold. 
Fatal. 
113, 3»2 

8U™r. 

Quantity ."j    Gold,    |    Bllvfi-. -»-«r. 

Beaver,  Emery,  Piule,  and 

'  Short  (on J. 
Se- 

JYiHor.. 
2M,1D5 
S,J27 

'•"'"■■   ■»"■>■"—=-  ■- 

Boielder,  MiUard,  Morgan, 

nd 

.., 

Oraad,  Carflrl'd,  Sail  Juan, 

nd 

1.892,«» 
1,80  ,6S2 

73; 324 

4,!3S,722 

'■is 

613,482 

721,898 

10,646 

...■-           15,S41 

'tah 

T 

9,800,546 

-    - 

.. 

1 1 

■liided  In  concontrslfs. 


The  following  table  gives  for  1906  the  number  <»f  mines  classifi*  «^^^' 
acconling  lo  their  chief  products: 


Number  of  min 

ea  clattified  by 

chit/ product* 

in  mah.  t 

n  1906,  by  eouTUia. 

dS<^ 

S 

sS:. 

Dwp  mines. 

Ci.nnly. 

Oold. 

s:i- 

Gold 

per. 

Oold. 
■U- 

e^,■J^■ 

' 

3U- 
lewL 

6^         Bil- 

Beaver.  Emerj*.  ''inti',  a 

4 

>A 

tS 

J 

BoxF)d>T,  Unreal),  Mil 

ard, 

Grand.  (iarfli-IU.tianJim 

,and 

1 

.'! 

'] 

,..'. 

1 

J 

z 

■^"^■^ 

"1       '\    • 

'  ^  «  - 

B 

'    / 

t  One  rnn(>ini>  ul*o  r,i 


Oiit  of  27  counties  in  Utah,  18  reported  pro<luction  of  metals  in 
1906.     Out  of  133  mining  districts,  ;(3  reported  production. 
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REVIEW   BY   INDIVIDUAL   COUNTIES. 
BSAVEB  COUHTT. 

This  section  of  the  State  became  productive  at  a  very  early  date- 


-  —       X —      —  —      —  —    — ^  - — ^  — — "— 

in  1858 — and  soon  after  several  smelters  were  built.  When  the  rich 
surface  ores  had  been  extracted  mining  received  a  set  back,  and  not 
until  1906  has  the  industry  really  recovered. 

San  Francisco  district, — This  district  was  organized  in  1871.  The 
San  Francisco  range,  in  which  the  district  is  situated,  strikes  north 
and  south,  and  is  about  15  miles  long;  its  average  width  is  3  miles, 
and  several  of  its  peaks  attain  an  altitude  of  over  1,000  feet  above 
the  adjoining  valleys,  which  are  neariy  level  and  about  6,400  feet 
above  the  sea. 

There  are  no  running  streams  in  the  canyons,  and  all  the  water 
obtained  in  the  district  is  found  in  a  few  very  feeble  springs.  In 
this  ran^e  are  exposed  sedimentary  beds  to  a  thickness  of  several 
thousand  feet,  consisting  of  limestone,  shales,  and  quartzites.  Through, 
letween.  and  overlying  these  sedimentary  rocks  are  masses  of  enip- 
tiive  rocKs,  intruded  at  different  periods,  which  consist  of  andesite 
«nd  monzonite,  the  andesite  being  the  older.  The  geologic  structure 
is  very  compUcated  and  is  disturbed  by  faults. 

The  Horn  silver  mine  produced  originally  silver,  lead,  and  a  little 
£old;  but  in  recent  vears  it  has  yielded  substantial  quantities  of  zinc 
«nd  copper.     The  favorable  condition  of  the  market   for  zinc  has 
enabled  the  management  to  move  a  large  tonnage  of  that  class  of  ore 
Xo  the  zinc  smelters  of  Kansas,  in  addition  to  the  lead  ores  with  silver 
«nd  copper  values  forwarded  to  the  Salt  Lake  Valley  smelters.     Tlic 
old  stopes  afforded  much  ore  during  1906  that  did  not  pay  in  earlier 
<iays.     In  stripping  the  low-grade  ores,  considerable  high-grade  lead- 
silver  ore-  is  found.     The  Centrifugal  Concentrating  Company,  owner 
of  the  Peck  patents,  constructed  an  expensive  plant  during  1905  to 
"treat  the  tailings  of  the  mill  and  low-grade  ores  of  the  mine,  but  it 
j)roved  a  failure,  owing  to  the  character  of  the  minerals,  for  which  the 
lant  was  not  adapted.     The  published  annual  report  of  the  Horn 
ilver  Mining  Company  •for  1906  gives  the  following  data:  Zinc  ore 
"was  sold  amounting  to  1,664  net  tons,  assaying  29.60  to  34.48  per 
^cjent  zinc,  13  to  20.70  per  cent  lead,  and  7.40  to  15.20  ounces  silver. 
TThe  selling  price  varied  from  $8.15  to  $16  per  ton,  and  the  total 
^mmount  was  $22,037,  an  average  of  $13.40  per  ton.     The  output  of 
^nc  for  1906  was  1,041,701  pounds.    The  sales  of  copper  ore  amounted 
%o  129  tons,  assaying  15.40  to  20.30  per  cent  copper^  12.90  to  16.60 
;per  cent  lead,  and  2.60  to  4.30  ounces  silver,  with  a  little  gold.     The 
selling  price  was  $34.61  to  $58  per  ton,  making  the  total  amount 
96,420,  an  average  extraction  of  $49.70  per  ton.     The  production 
^f  copper  for  1906  was  53,315  pounds.     There  were  also  mined  for 
shipment  in  1906,  12,394  net  tons  of  crude  ore,  containing  from  6.60 
to*  83.40  ounces  of  silver,  up  to  28.60  per  cent  of  lead,  and  a  little 
gold,  which  was  sold  for  $147,964,  an  aV'erage  of  $11.79  per  ton.     The 
output  of  lease  ore  amounted  to  807  net  tons,  contaimng  from  7.10 
to  19.70  ounces  of  silver,  14.50  to  27.14  per  cent  of  lead,  and  a  Httle 

fold,  realizing  when  sold  $13,497,  an  average  yield  of  $16.61  per  ton. 
t  cost  $3.99  to  produce  1  ton  of  crude  ore.  In  addition  there  were 
sales  of  63  net  tons  of  concentrates,  assaying  19.60  ounces  of  silver, 
16.10  per  cent  of  lead,  and  0.03  ounce  of  gold,  which  brought  $758 
or  an  average  of  $12.03  per  ton. 
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The  Blackbird  Gold  and  Copper  Mining  Company  owns  about  70 
mining  claims.  These  claims  bound  the  Cactus  mine  on  three  sides. 
There  are  2  shafts  down  each  about  300  feet;  one  tunnel  about  400 
feet.     Nothing  but  assessment  work  has  been  done  on  this  property. 

The  Cactus  mine,^  owned  and  operated  by  the  Newhouse  Mines  and 
Smelters,  is  located  at  the  town  or  Newhouse,  on  the  western  slope  of 
the  San  Francisco  Mountains,  about  4^  miles  north  of  Frisco.  The 
mine  is  developed  by  a  tunnel  6,200  feet  long,  driven  to  connect  with 
the  main  shaft  at  a  depth  of  600  feet.  The  ore  is  loaded  on  steel  cars 
and  hauled  bv  electric  motor  to  the  storage  bins,  then  loaded  on  rail- 
way cars  and  transported  to  the  mill.  Great  activity  has  prevailed 
at  this  mine  during  the  past  year,  since  the  discovery  of  an  entirely 
new  and  distmct  ore  body,  carrying  higher  grade  ores  than  had  here- 
tofore been  found.  The  principal  vein,  on  which. the  development 
has  been  done,  strikes  northeast-southwest.  Both  walls  are  or  gran- 
ite, carrying  chalcopyrite  ore,  which  concentrates  well  under  good 
millwork.  It  is  reported  the  milUng  capacity  will  be  increased  from 
800  tons  to  1,200  tons  of  ore  daily,  and  with  this  in  view,  10  new  jigs 
and  a  number  of  new  tables  of  the  Wilfley  type  will  be  manufactured 
on  the  premises.  A  fourth  boiler  of  300  horsepower  capacity  is  also 
being  added,  and  the  mine  is  being  equipped  with  electnc  hoists^  one 
for  the  main  shaft  and  one  for  the  new  shaft,  which  will  be  sunk  below 
the  tunnel  level.  Preparations  to  put  this  shaft  down  with  great 
rapidity  are  being  made.  Early  in  the  year  a  steam  shovel  was 
installed  at  the  surface  and  used  in  the  removal  of  the  overburden  of 
earth  wliich  covers  the  ore  body.  After  this  was  done,  two  **  glory 
holes  *'  were  started^  from  which  about  half  of  the  tonnage  of  the  mines 
is  now  taken.  This  is,  beyond  question,  the  cheapest  mining  work 
that  is  being  done  in  titan,  the  month  of  October  having  shown  a 
product  of  10,000  tons  from  the  '^  glory  holes,''  which  cost  only  19 
cents  per  ton  for  the  actual  mining.  It  is  by  such  means  as  these  that 
the  immense  low-grade  product  of  the  Cactus  mine  is  made  profitable. 
Three  hundred  and  fifty  men  find  employment  in  the  mills  and  mines 
of  this  propertv,  and  from  40  to  50  cars  of  concentrates  are  sent  to  the 
Salt  Lake  smelter  every  month.  On  December  1  the  wages  of  all  the 
employees  of  the  Newhouse  properties  were  voluntarily  raised  25 
cents  per  day. 

The  F'risco  Contact  Mining  Company  owns  18  patented  claims 
adjoining  the  Horn  silver  mine  on  the  north.  The  geologic  features 
in  the  Frisco  ground  are  similar  to  those  of  its  neighbor.  The  strike 
of  the  contact  is  north  and  south  and  dips  to  the  east  about  80 
degrees  in  an  irreo^lar  way,  as  indicated  by  all  the  cropping^  and  fully 
determined  by  all  the  underground  workings  in  the  Horn  silver  mine. 
The  main  working  shaft  of  the  Frisco  is  down  500  feet,  and  from  this 
level  a  drift  is  headed  for  one  of  the  most  prominent  east-west  faults. 

The  Imperial  Gold  and  Copper  Company  shipped  to  the  smelter 
during  the  year  3  cars  of  copper  ore,  which  gave  returns  of  from  S  to 
15  per  cent  of  copper,  and  some  silver.  Sixteen  lessees  were  at  work 
part  of  the  year,  and  the  principal  work  by  the  company  consisted 
m  driving  a  tunnel,  now  in  1,155  feet,  to  tap  the  old  workings. 

The  Lulu  Mining  Company,  the  claims  of  wliich  adjoin  tne  Horn 
silver  mine  on  the  south,  has  opened  ore  bodies  showing  good  flipping 

a  Emmons,  S.  F.>  Cactus  copper  mine,  Utah:  Bull.  U.  S.  Geol.  Survey  No.  360, 1904,  pp.  2I3-248. 
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values  on  the  450-foot  level.  The  mine  is  equipped  with  a  gasoline 
hoist,  which  is  being  replaced  by  a  steam  hoist.  The  property 
should  become  a  shipper  during  1908. 

The  property  of  the  Indian  Queen  Mining  Company  is  being  devel- 
oped by  tunnel.  A  vein  of  ore  was  encountered  in  a  crosscut  at  a 
depth  of  350  feet. 

In  the  2  drifts  opened  up  by  the  Leland  Mining  and  Milling  Company 
during  the  year  some  good  lead-silver  ore  was  disclosed. 

Star  district, — The  Talisman  Mining  Company,  \vith  about  220 
acres  of  mining  ground  located  12  miles  southwest  of  Milford,  has 
been  pushing  development  work  and  making  a  few  shipments  of 
high-CTade  suver-lead  ore  during  the  year.  It  is  intended  to  niake 
use  of  the  old  workings,  from  which  a  large  quantity  of  rich  ore  was 
reported  by  the  first  owners. 

The  Cedar  Mining  Company  owns  property  adjoining  the  Talisman 
mine.  The  work  of  reopening  this  propertv  was  begim  in  March.  A 
total  depth  of  275  feet  has  been  reached,  where  ore  carrying  lead 
and  silver  was  encountered  by  crosscutting.  One  car  of  ore  recently 
shipped  to  the  smelter  is  reported  to  have  netted  the  company 
$2,351.66  for  the  silver  and  lead  contents. 

The  Burning  Moscow  Mining  Companv  shipped  a  number  of  car- 
loads of  ore  containing  lead,  copper,  gold,  and  silver.  The  property 
has  lai^  bodies  of  zinc-sulphide  ore  exposed  that  report  an  assay  of 
30  to  42  per  cent  in  zinc.  A  new  vertical  shaft  has  been  started  that 
is  to  be  400  feet  deep.  The  old  workings  are  opened  to  a  depth  of 
200  feet.  In  this  district  a  number  of  other  properties  are  being 
developed;  these  are  the  Hub,  Commonwealth,  and  Progressive. 

BOXXLSEB  COUNTY. 

Ludn  district.-z-Tihe  Salt  Lake  Copper  Company  controls  about  18 
mining  claims  located  2  miles  from  the  Utah-Nevada  lino  and  within 
5  miles  of  the  Southern  Pacific  Railroad,  from  which  a  spur  is  building 
to  the  terminus  of  a  Leschen  aerial  tramway  with  which  the  mine  is 
equipped.  The  company  began  shipping  in  November,  1 906,  to  the 
United  States  Smelting  Company  at  Salt  Lake  City.  At  the  present 
time  the  output  is  only  about  50  tons  of  copper  ore  a  day.  It  is 
reported  that  150,000  tons,  which  will  average  high  in  copper,  are 
exposed. 

Pari  Valley  district, — ^The  district  has  experienced  a  quiet  year  in 
the  way  of  production,  though  a  OTcat  deal  of  development  work  has 
been  done.  The  Century  Mining  Company  operated  its  stamp  mill  on 
ores  of  good  grade  and  produced  bullion  and  concentrates  which  paid 
the  stockholders  a  small  dividend  and  furnished  funds  for  additional 
development  work  in  the  mine.  The  Sunrise  Mining  Company 
demonstrated  the  value  of  this  property  last  year  by  making  a  tost 
run  at  the  Centmy  plant.  -Development  worTk  is  in  progress.  The 
Oreat  Buffalo  Company  is  steadily  developing  its-  property  in  a 
systematic  way. 

Sierra  Madre  district, — Considerable  development  work  was  carried 
on  in  this  district  during  1906,  but  no  shipments  were  made.  The 
mining  companies  of  the  district  have  met  with  many  discouraging 
conditions,  and  on  account  of  the  almost  inaccessible  canyons  it  has 
become  a  necessity  to  provide  approaches  in  the  way  of  wide  trails 
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cut  out  along  the  mountain  sides  preliminary  to  the  construction  of 
tramways  from  the  mine  workings  to  the  railway  station  2^  miles 
west  at  Hot  Springs,  at  which  point  a  smelter  is  located  for  the  treat- 
ment of  copper  ores.  The  principal  development  work  has  been 
carried  on  in  the  Eldorado  group  of  claims,  and  on  the  Napoleon  and 
the  Santa  Maria  properties.  In  all  of  these  properties  some  ore  has 
been  opened  up  that  will  bear  shipment  and  carries  values  in  gold, 
silver,  and  copper. 

EMEBT  COUNTir. 

Lost  Spring  district. — The  Frandsen  property  made  a  small  ship- 
ment of  ore  carrying  copper,  lead,  gold,  and  silver. 

GABFIELD  COUNTY. 

White  Canyon  district. — The  placers,  known  as  the  Bank  of  Ticaboo, 
located  near  Hite  on  Colorado  River,  produced  gold  in  19Q6  by 
ground  sluicing.  This  bar  is  from  30  to  50  feet  above  the  river.  The 
concentrates  contain  much  magnetite  sand. 

GBAND  COTTNTT. 

Orand  River  district. — Considerable  attention  has  been  drawn  to  the 
placer  deposits  on  Wilson  mesa.  It  is  reported  that  there  are  hun- 
dreds of  acres  of  placer  lands  that  will  pan  coarse  and  flake  gold  in 
abundance.  The  usual  method  of  operation  has  been  with  a  sluice 
box,  and  it  is  reported  that  these  small  operations  have  been  cleaning 
up  an  average  of  an  ounce  of  gold  per  day.  A  number  of  operators 
produced  placer  gold  along  the  river,  among  them  the  Big  Six  Mining 
Company  operating  the  Hamlin  Bars.  The  output  of  the  district  is 
estimated  at  157.22  ounces,  according  to  reports  of  producers  and 
dealers. 

ntON  COUNTY. 

At  Grold  Springs,  14  miles  westerly  from  Modena  on  the  "Salt  Lake 
Route,''  are  located  several  gold  properties,  which  may  make  produc- 
tive a  region  that  has  lain  dormant  for  several  years.  The  prevailing 
rocks  are  limestone,  with  dykes  of  rhyolite  and  andesite.  The  fissure 
veins  having  a  northwesterly  trend  are  said  to  yield  the  best  values. 

The  Jennie  Gold  Mining  Company  owns  9  claims  on  the  Utah- 
Nevada  line  adjoining  the  Snowflake  group,  on  the  Nevada  side  in  the 
Eagle  Valley  Mining  district,  in  Lincoln  Countv.  The  principal  ore 
bodies  are  on  the  Ma  tine  ledge,  and  the  main  shaft  is  situated  about 
60  feet  from  the  boundary  line  between  the  two  States.  Throughout 
the  entire  width  of  the  lower  drift,  and  for  a  distance  of  120  feet,  the 
ores  encountered  are  reported  to  assay  from  $9  to  $38  in  gold.  This 
bodv  of  ore  extends  to  a  depth  of  130  feet,  and  from  the  development 
work  performed  enough  ore  lias  been  extracted  to  pay  for  the  amal- 
gamation mill  now  under  construction.  The  mine  is  equipped  with 
a  40-horsepow(*r  gasoline  engine,  and  sinking  is  progressing  to  the 
200-foot  level. 

The  I'vada  Gold  Mining  Company  adjoins  the  Jennie  and  part  of 
the  Snowflake  group  on  the  nortn.  The  property  is  bein^  develop^ 
by  a  tuimel  now  in  340  feet.     It  is  expected  tnat  the  Jenme  ledge  will 
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be  cut  at  540  feet.  The  Snowflake  mine  lies  to  the  west  of  the  Jennie 
in  Nevada  and  has  not  been  operated  during  the  past  year  except  for 
assessment  work.     The  property  is  in  litigation. 

The  Big  14  group  of  claims  at  Stateline  has  been  worked  under  lease 
and  has  produced  some  high-^ade  ore  during  the  year.  However, 
no  ore  was  shipped  from  the  district  during  1906. 


JUAB  COUNTY. 


Fish  Springs  district. — About  25  miles  southerly  from  the  Dugwaj 
district  in  Tooele  County  is  Fish  Springs  mining  camp,  at  which  is 
located  the  Utah  mine,  which  has  a  dividend  record.  This  property 
has  continued  regular  shipments  throughout  the  year,  and  nas  paid 
dividends  averaging  about  $3,000  a  month  to  its  stockholders.  At 
the  present  time  only  high-grade  ores  are  shipped  bv  wagon  a  distance 
of  65  miles  to  Oasis,  on  the  ''Salt  Lake  Route,"  the  nearest  railroad 
point.  The  workings  have  attained  900  feet.  Several  carload  ship- 
ments made  from  the  property  have  reported  assays  as  high  as  140 
ounces  of  silver  and  45  per  cent  of  lead. 

Tintic  district. — Since  the  discovery  of  the  old  Eureka  Hill  mine  in 
the  year  1870,  the  great  mining  district  of  Tintic  has  never  been  in  as 
prosperous  a  condition  as  it  is  at  present,  this  being  due  principally  to 
the  steady  advance  in  the  price  or  metals,  and  also  to  increased  devel- 
opment work  and  intelligent  application  of  the  more  modern  methods 
of  mining. 

Production  ofgold^  silver,  and  associated  vietals  in  the  Tintic  district,  Juab  and  Utah  coiin- 

tieSj  Utah,  in  1905  and  1906,  with  increases  and  decreases. 


Metal. 


Gold fine  ounces. 

Silver do. . . 

Copper pounds. 


.do. 


Total. 


1905. 


Quantity.       Value. 


100,942 

3,951.348 

10.982,751 

18,702,573 


S2.08('>,656 

2.38(>.fil4 

1,713,309 

879,021 


1900. 


Quantity. 


93,125.09 

4,r)10,794 

7,321,471 

32,022,190 


Value. 


7,0(>5,(K)0 


$l,925,06t) 
3,089,232 
1.413,044 
1.825,205 


8,252.007 


Increase  (+)  or 
decrease  ( — ). 


Quantity. 


Value. 


7.810.91  -  $101,590 
-I-  050.440  ;  +  702,018 
-  3.0ei.'280     -     300,265 


+  13.319.617 


+     940. 244 


+  1,187,007 


The  production  of  ore  in  the  Tintic  district,  Juab  and  Utah  counties, 
Utah,  in  1906,  amounted  to  317,576  short  tons,  worth  $25.98  per  ton, 
as  against  266,761  tons,  worth  $26.48  per  ton,  in  1905,  a  net  increase 
of  50,815  short  tons  and  a  decrease  of  $0.50  in  value  per  ton. 

The  origin  of  the  precious  metals  by  different  kinds  of  ore  is  shown 
in  the  following  table: 

Source  of  gold  and  silver  in  THntic  district,  Juab  and  Utah  counties,  Utah,  in  1905  and  1906, 

by  hinds  of  ore,  in  fine  ovnces. 


Metal. 


Gold. 


SUver. 


Year. 

Siliceous 
ore. 

r  1905 
1  1906 
]  1905 
t  1906 

132 

1,062 

6,600 

53,100 

Copper  ore. 


77, 610. 00 

52, 048. 13 

1,650.391.00 

1,257,531.00 


Lead  ore. 


1.379.00 

2.  OSS.  .32 

310,4.^'>.00 

768,098.00 


Copper-lead 
ore. 


20,503.00 

30,933.19 

1.818.174.00 

2,451,316.00 


I>?ad-zinc 
ore. 


1.318.00 

423.45 

159,748.00 


Total. 


100,942.00 

93,125.09 

.3.951.348.00 


80,749.00   4,010,794.00 
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The  property  of  the  Centennial-Eureka  Mining  Company  was 
opened  up  in  1876  ^nd  has  been  a  producer  almost  from  the  be^nning. 
The  holdmgs  of  the  company  consist  of  230  acres  of  mining  ground, 
developed  by  more  than  15  miles  of  underground  workings.  The 
main  snaft  is  2,144  feet  deep.  The  ore  in  the  lower  workings  is  of 
high  grade,  and  the  bodies  are  as  large  as  on  the  upper  levels.  The 
nunc  produced  during  the  year  86,420  tons  of  ore  containing  gold, 
silver,  and  copper.  This  company  is  one  of  the  subsidiary  compa- 
nies of  the  United  States  Smelting  and  Refining  Company. 

The  property  of  the  Bullion  Beck  and  Champion  Mining  Company 
has  been  brought  into  a  prosperous  condition  by  adopting  the  leasing 
system,  which  was  begun  about  four  years  ago,  since  when  it  is  known 
tnat  the  lessors  have  taken  about  $300,000  in  profits.  Under  this  sys- 
tem of  mining  every  miner  working  on  leases  earns  an  average  of  over 
$4  per  day,  and  the  old  underground  workings  of  the  mine,  supposed 
to  nave  been  stripped  of  ore,  have  yielded  very  substantial  returns. 
The  number  of  snipments  from  tliis  property  during  the  year  is 
reported  to  be  392  cars  of  crude  ore.  The  shaft  is  1,300  feet  deep. 
Tnis  is  one  of  the  old  producers  of  the  district,  and  its  ores  carry 
principally  lead,  with  good  values  in  copper,  gold,  and  silver. 

The  Eureka-Hill  Mining  Company  has  its  property  developed  by 
a  vertical  shaft  1,500  feet  deep.  Most  of  the  ore  shipped  is  mined 
by  lessees.  The  principal  metal  is  lead,  with  good  values  in  copper, 
gold,  and  silver.  A  100-stamp  concentration  and  amalgamating  mill 
of  200  tons  capacity  on  the  property  was  not  in  use  during  1906. 

To  the  south,  on  the  opposite  side  of  the  mountain  from  the  prop- 
erties of  the  last  two  companies  mentioned,  the  Victoria  Mining  Com- 
pany, which  has  become  a  producer  within  the  last  two  years,  reported 
about  200  cars  of  good  grade  copper-silver  ore  during  the  year,  and 
dividends  to  the  amount  of  $125,000  to  its  shareholders,  malang  a 
total  since  the  mine  began  to  produce  of  $162,500.  Developments 
are  carried  on  through  a  vertical  shaft  1 ,600  feet  deep. 

The  Gemini  Mining  Company  ranks  second  ij\  importance  in  Tintic 
shipments,  having  sent  to  the  smelters  during  the  year  697  cars  of 
ore  containing  gold,  silver,  copper,  and  lead.  Tlie  property  is  worked 
by  a  vertical  shaft  1,700  feet  deep. 

During  the  year  the  Ridge  and  Valley  Mining  Company  is  credited 
with  shipping  89  cars  of  silver-lead  ore.  The  mine  nas  been  devel- 
oped ana  operated  through  the  Gemini  Mining  Company's  shaft. . 

The  Uncle  Sam  Consolidated  Mining  Company  shipped  146  cars  of 
lead-silver  ore.     The  old  90-foot  incline  shaft  is  being  sunk  to  a^ 
depth  of  250  feet,  and  for  this  purpose  the  company  is  at  present 
engaged  in  putting  in  an  electric  hoist. 

The  Yanxee  Consolidated  Mining  Company  experienced  a  severe 
loss  by  having  ^Imost  its  entire  plant  destroyed  by  fire.     However, 
it  shipped  176  cars  of  crude  ore  during  the  year.     The  property  is 
developed  by  a  tunnel  2,000  feet  long  and  a  45-degree  incline  shaft   - 
500  feet  deep. 

The  Mammoth  Mining  and  Milling  Company  states  that  it  will 
abandon  its  shaft,  the  deepest  in  the  district  and  at  present  2,225  feet— 
deep,  because  stoping  has  been  carried  too  close  to  the  shaft  for*" 
safety.  It  is  said  that  a  new  shaft  will  be  sunk  farther  up  the  gulch, 
east  of  the  present  hoisting  plant.  The  mine  has  a  record  of  shipping^ 
during  the  year  641  cars  of  crude  ore,  which  contained  mainly  copper^ 
with  lead,  gold,  and  silver,  its  greatest  value  being  in  gold. 
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The  Victor  Consolidated  Mining  Company,  owning  the  property 
adjoining  the  Carisa  mine,  continued  sinking  its  shaft  from  the  500- 
foot  level  and  expects  to  go  300  feet  deeper.  Sixteen  carloads  of 
crude  ore  shippea  from  the  property  during  the  year  carried  its 
principal  values  in  copper,  with  some  in  lead,  gold,  and  silver. 

The  May  Day  Mimng  and  Milling  Company  maintained  its  regular 
course  of  shipments  with  good  results  and  also  carried  forward  a 
great  amount  of  development  work  during  the  year.  Shipments 
nave  been  made  from  the  300  and  400  foot  levels;  on  the  latter  fully 
1,600  feet  of  development  work  was  done,  the  company  employing 
from  40  to  50  men  and  several  machine  drills  to  push  the  work 
ahead. 

The  Ajax  Mining  Company  has  development  consisting  of  a  3- 
compartment  vertical  shart  with  5  levels  100  feet  apart.  The  prop- 
erty is  a  steady  producer  of  ore  carrying  principally  copper  with  gold 
and  silver. 

The  Carisa  Copper  and  Gold  ACning  Company  has  produced  from 
the  300-foot  level  in  the  last  few  years  considerable  ore,  carrying 
mainly  copper  with  gold  and  silver. 

The  Laclede  Mining  Company  has  a  vertical  shaft  on  the  property 
500  feet  deep.  The  principal  metal  contained  in  the  ore  is  copper 
with  lead,  gold,  and  silver. 

The  Grand  Central  Mining  Company,  owning  property  adjoining 
the  Mammoth  mine,  is  a  regular  producer  of  ores  carrying  mainly 
lead  and  copper  with  gold  and  silver. 

The  Joe  6owers  Mining  Company  has  sunk  its  shaft  400  feet  deep. 
The  property  was  operated  under  lease  for  a  few  months  in  1906, 
shipping  lead  ore  containing  gold  and  silver. 

The  Lower  Mammoth  Mimng  Company  did  considerable  develop- 
'ncnt  work  during  the  past  year  and  olocked  out  much  ore  between 
^he  1,500-foot  and  1,750-foot  levels  that  promise  to  make  the  property 
*  ^^^ucer  for  many  years. 

TThe  Undine  mine  was  in  the  hands  of  lessees  and  produced  lead 
^  carrying  copper,  gold,  and  silver. 

X*he   Beck   Tunnel  Consolidated   Mining   and   Milling   Company 

fil^orted  during  the  past  year  342  cars  of  crude  ore  \vith  leaa  and 

f^Iv^er  values,  and  dividends  amounting  to  $305,000.     This  property 

*^^s  been  the  sensation  of  the  district,  opening  up  as  it  does  a  new 

?'^^a,  of  productive  mineral  territory.     Other  properties  with  allied 

l^t*e. rests  are  the  Colorado,  Iron  Blossom,  and  Cfrown  Point.     The 

)r;olorado  will  be  a  producer  in  1907;  the  others  will  be  developed. 

-**^e  ore  body  in  the  Beck  Tunnel  mine  is  said  to  be  similar  to  the 

J^^ge  body  of  galena  occurring  in  the  Humbug  ground  of  the  Uncle 

^^m.  Mining  Company  a  number  of  years  ago.     This  latter  body  was 

^^  feet  long,  13  to  20  feet  wide,  and  50  to  60  feet  high,  and  was  formed 

^xitirely  of  almost  pure  lead-sulphide,  averaging  75  per  cent  lead  and 

^O  Ounces  of  silver  per  ton. 

^  iTie  Brooklyn  Ccmsolidated  Mining  Company  and  the  Tintic  Iron 

r^itipany  are  producers  of  iron  ore  with  about  504  per  cent  of  metallic 
iron. 

«.Tlie  Victoria  Mining  Company  operated  through  the  Grand  Central 
fining  Company^s  shaft  and  fiias  shipped  during  the  year  ('onsider- 

.  ^Me  lead  ore.     Its  principal  values  are  silver,  \\ith  some  gold. 

I  The  Black  Jack  Mining  Company  made  shipments  of  ore  from  its 

\        V^perty  carrying  lead,  sUver,  and  gold. 
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West  Mountain  (Bingham)  district, — The  production  of  Bingham 
Camp  for  1905  and  1906  is  given  in  the  followmg  table: 

Production  of  goldj  silver,  and  associated  metals  in  West  Mountain  or  Bingham  district. 

Salt  Lake  County,  Utah,  in  1905  and  1906. 


Metal. 

1905. 

1906. 

Increase  (+)  or  dc- 
create  (— ). 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Valiie. 

Gold 

Silver 

Ssr:;::. 

• 

fine  ounces.. 

do 

pounds.. 

do 

f)3,701 

1,980,583 

39,219,734 

23,494,879 

91,316,817 
1,196,272 
6,118,279 
1,104,259 

78,986.03 

1,927,350 

39,424,276 

22,927,661 

$1,632,786 
1,291,325 
7,608,885 
1,306,877 

+15,285.03 

-  53,1133 
+    204,5« 

-  567,218 

+  $315,969 
+      95,053 
+  1,490,606 
+    202,618 

Total 

9,735,627 

11,839,873 

+2,104,246 

The  production  of  ore  in  the  Bingham  district,  Utah,  in  1906  was 
996,121  tons,  worth  $11.88  per  ton,  as  against  1,012,009  tons,  worth 
$9.62  per  ton,  in  1905,  a  net  decrease  of  15,888  short  tons  and  an  increase 
of  $2.26  per  ton. 

The  number  of  producers  in  1906  was  25.  As  shown  in  the  above 
table,  the  production  of  gold  and  copper  increased  and  silver  and  lead 
decreased,  but  the  values  of  all  metals  show  a  substantial  increase  on 
account  of  the  high  prices  paid  for  them  during  the  year.  Copper  ores 
contain  the  larger  part  or  the  gold  produceain  the  district  and  the 
copper-lead  ores  most  .of  the  silver.  This  is  shown  in  the  following 
table,  which  gives  the  origin  of  the  precious  metals  by  kinds  of  ore: 

Source  of  gold  and  silver  production  in  the  West  Mountain  or  Bingham  district^  Salt  Lake 

County,  Utah,  in  1905  and  1906,  in  fine  ounces. 


Metal. 

• 

Year. 

f  1905 
1  1906 
/  1905 
\  1906 

Copper  ore. 

Lead  ore. 

Copper- 

lead-zinc 

ore. 

Copperhead         ^^ 

1 

46,910.00 

05.946.78 

ti08,235.00 

724,863.00 

1,873.00 

189.89 

526,466.00 

19,328.00 

14,918.00 

12,658.75 

845,882.00 

1,152,356.00 

63,701.00 

Gold 

190.61 

78, 9m.  08 
1,980,583.00 

Silver 

30,803.00 

1,937,350.00 

The  producers  of  the  district  are :  Utah  Consolidated  Mining  Com- 
pany, United  States  Mining  Companv,  Utah  Copper  Company, 
Bingham  Consolidated  Mining  and  omelting  Company,  Boston  Con- 
solidated Mining  Company,  Tintic  Mining  and  Development  Com- 
?any,  Bingham-New  Haven  Mining  Company,  Ohio  Copper  Company, 
hoenix  Mining  Company,  Sampson  Mining  Company,  Fortuna  Min- 
ing Company,  Utah  Apex  Mimng  Company,  New  Ked  Wing  Gold 
Mining  (jompany,  Butler  Liberal  Consolidated  Mining  Company,  dus- 
ter Mining  (Jompany,  Silver  Shield  Mining  and  Milling  Company,  New 
England  Gold  and  Copper  Mining  Company,  Massasoit  Mining  Com- 

gany,  Strickley-Montezuma  Mining  Company,  United  Bingham  Mines 
ompany,  Bingham  Group  Mining  Company,  Frieda  and  Pappea 
claims,  and  Wmnamuck  mine.  The  principal  producers  of  the  ai»- 
trict  are  mentioned  in  the  following  paragraphs: 
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a  total  of  345,102  ounces.  Five  claims,  formerlv  known  as  the  Snow- 
storm^ Peosta,  and  Merrill-Soules,  were  consolidated  in  1 906  with  the 
12  clamis  of  the  City  Rocks  Mining  Company.  Tliirty  years  ago  ship- 
ments from  the  surface  deposits  or  the  former  properties  carried  silver 
and  lead  in  paying  Quantities.  Much  of  the  ore  carried  liigh  copper 
contents,  wmcn  at  tnat  time  were  penalized  by  the  smelting  compa- 
nies. During  the  last  few  years  lessees  of  the  property  have  made 
many  profitable  shipments.  Within  the  last  few  months  the  com- 
pany has  abolished  the  leasing  system  and  is  itself  working  the  prop- 
erty. Three  tunnels  of  1,500,  2,000,  and  2,500  feet,  respectively,  were 
extended  toward  the  vein  with  the  purpose  of  intersecting  ore  bodies 
proved  to  exist  in  the  discovery  shaft.  A  fourth  tunnel  has  been 
planned  which  will  be  6,000  feet  long  and  will  be  started  700  feet  "below 
the  2,500-foot  tunnel.  On  account  of  a  scarcity  of  teams  for  hauling 
ore  to  the  railroad,  the  output  for  1906  was  greatly  lessened. 

The  South  Columbus  Consolidated  Company  was  newly  organized 
during  the  year  and  acquired  the  holdings  of  the  South  Columbus  and 
Alta-Quincy  Mining  companies.  Development  work  is  being  carried 
on  by  the  projection  of  a  tunnel  w^hich  will  cut  the  contact  nearly  1 ,000 
feet  below  the  surface.  Sinc«  the  consolidation  the  ore  bodies  have 
been  explored  successfully  through  the  Quincy  tunnel,  from  which 
crosscuts  afe  developing  ore  carrying  gold,  silver,  and  copper.  A 
great  quantity  of  milling  ore  has  been  opened  up,  which  is  reported  to 
nave  between  3  and  4  per  cent  copper. 

The  Columbus  Consolidated  Mining  Company  reports  mining  and 
shipping  6,134.6  tons  of  first-class  ore,  wnich  netted  the  company 
$284,212,  or  an  average  of  $46.33  per  ton.  There  were  also  mined 
12,299  tons  of  milling  ore  having  a  gross  value  of  $1 1 .1 5  per  ton.  De- 
velopment work  during  the  year  consisted  of  3,304  feet  of  tunnels, 
drifts,  and  prospects,  238  feet  of  shaft  sinking,  and  582  feet  of  up-raises. 
TTie  total  development  work  on  the  property  during  the  year  was 
4,124  feet,  at  an  average  cost  of  $16.99  per  toot. 

The  West  Columbus  Mining  Company  made  its  first  shipment  of 
ore  in  September  and  obtained  substantial  values  in  copper  and  silver. 
The  company  owns  the  Silver  Dipper  and  Leroy  group  of  claims. 

The  Continental-Alta  Mines  Company  is  a  regular  sliipper  of  lead 
ore  containing  some  copper,  with  good  values  in  silver  anci  gold. 

The  Albion  Mining  Company  shipped  1  carload  of  ore  carrying 
lead  containing  gold  and  silver.  The  Silver  King  Group  shipped  ore 
carrying  lead,  copper,  and  silver. 

The  Consolidated  Fla^taff  Mines  Company  made  a  number  of  ship- 
ments of  lead  ore  carrymg  gold  and  silver.  Development  work  was 
carried  on  by  a  tunnel  120  feet  long. 

The  Copper  Apex  Mining  Company,  in  the  Big  Cottonwood  district, 
is  developing  its  property  by  an  incline  shaft  i50  feet  deep.  Some 
ore  was  shipped  dunng  the  year  giving  values  in  lead,  copper,  and 
silver.  The  Scottish  Chief  mine  is  developed  through  an  incline  shaft 
700  feet  deep.  The  ore  shipped  contained  lead,  copper,  silver,  and 
gold.  The  Maxfield  Mining  (jompany  shipped  consKlerable  lead  ore 
carrying  some  copper,  gold,  and  silver  dunng  the  year. 
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West  Mountain  (Bingham)  district — The  production  of  Binghai 
Camp  for  1905  and  1906  is  given  in  the  following  table: 

ProduGiion  of  gold,  silver,  and  associated  metals  in  West  Mountain  or  Bingham 

Salt  Lake  County,  Utah,  in  1905  and  1906. 


a 


Metal. 

1905. 

1906. 

Increase  (+)  or  dc- 
create  (-). 

Quantity. 

Value. 

$1,316,817 
1,196,272 
6,118,279 
1,104,259 

Quantity. 

Value. 

Quantity. 

Value 

Gold 

Silver 

fine  ounces.. 

do 

pounds.. 

..do.... 

63,701 

1,980,583 

39,219,734 

23,494,879 

78,986.03 

1,927,350 

39,424,276 

22,927,661 

$1,632,786 
1,291,325 
7,608,885 
1,306,877 

+15,285.03 

-  53/i33 
+    204,542 

-  567,218 

+  $315,- 
+      95, 
+1,490, 
+    202, 

MO 
OSS 

eo6 

618 

Total 

9,735,627 

11.839.873 

+2,104, 

3« 

The  production  of  ore  in  the  Bingham  district,  Utah,  in  1906  w      as 

996,121  tons,  worth  $11.88  per  ton,  as  against  1,012,009  tons,  woi th 

$9.62  per  ton,  in  1905,  a  net  decrease  of  15,888  short  tons  and  an  increa^kae 
of  $2.26  per  ton. 

The  number  of  producers  in  1906  was  25.     As  shown  in  the  alK>"^e 
table,  the  production  of  gold  and  copper  increased  and  silver  and  le^ 
decreased,  but  the  values  of  all  metals  show  a  substantial  increase 
account  of  the  high  prices  paid  for  them  during  the  year.     Copper  oi 
contain  the  larger  part  or  the  gold  produced  in  the  district  and  t 
copper-lead  ores  most  of  the  silver.     This  is  shown  in  the  followix^g 
table,  which  gives  the  origin  of  the  precious  metals  by  kinds  of 

Source  of  gold  and  silver  production  in  the  West  Mountain  or  Bingham  district ^  Salt 

County,  Utah,  in  1905  and  1906,  in  fine  ounces. 


Metal. 

• 

Year 

Gold 

f  1905 

Silver 

1  1906 
/  1905 

\  1906 

Copper  ore 


46,910.00 

65.946.78 

608,235.00 

724,863.00 


Lead  ore. 


1,873.00 

189.89 

526,466.00 

19.328.00 


Copper- 

leaa-zinc 

ore. 


190.61 


30,803.00 


Copper-lead 
ore. 


Total. 


14,918.00 

12,658.75 

845,882.00 

1,152,356.00 


C» 


1,980, 


€30 
CO 


The  producers  of  the  district  are :  Utah  Consolidated  Mining  Can^" 
pany,  United  States  Mining  Companv,  Utah  Copper  Compau^y^ 
Bingham  Consolidated  Mining  and  Smelting  Company,  Boston  Cox^' 
solidated  Mining  Company,  Tintic  Mining  and  ^Jevelopment  Conf** 

?any,  Bingham-New  Haven  Mining  Company,  Ohio  Copper  Company^/ 
hoenix  Mining  Company,  Sampson  Mining  Company,  Fortuna  Mi^^ 
ing  Coinpany,  Utah  Apex  Mimng  Company,  New  Ked  Wing  Gol^ 
Mining  (jompany,  Butler  Liberal  Consolidated  Mining  Company,  Qu^^ 
ter  Mining  (Jompany,  Silver  Shield  Mining  and  Milling  Company,  Ne^^ 
England  Gold  and  Copper  Mining  Company,  Massasoit  Mining  Coia — 

gany,  Strickley-Montezuma  Mining  Company,  United  Bingham  Mine^^ 
ompany,  Bingham  Group  Mining  Company,  Frieda  and  Pappe^^ 
claims,  and  Winnamuck  mine.  The  principal  producers  of  the  dis — ' 
trict  are  mentioned  in  the  following  paragraphs: 
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The  Utah  Consolidated  Mining  Company  reports  a  general  scarcity 
'  labor  throughout  the  year  1906  at  both  mine  and  smelter.  While 
is  did  not  necessitate  a  shut  down  of  any  part  of  the  company's 
jrks,  it  retarded  operations.  The  fuel  shortage  during  the  last 
onths  of  the  year  also  affected  the  capacity  of  the  smelting  plant. 
5Cording  to  the  annual  report  of  this  company,  the  developments 
ntinue  to  be  satisfactory.  There  were  mined  during  the  year 
7,874  tons  of  sulphide  copper  ore,  677  tons  of  oxidized  gold  ore,  and 
15  tons  of  lead  ore.  The  copper  and  gold  ore  was  shipped  to  the 
•mpany's  smelter  and  the  lead  ore  was  sold  in  the  open  market. 
ciere  were  treated  279,737  tons  of  sulphide  ore,  677  tons  of  oxidized 
•e,  and  16,576  tons  of  custom  ore,  an  average  of  766.4  tons  per  day 
'  sulphide  ore.  The  product  of  the  ore  was  18,994,816  pounds  of 
ollion,  which  yielded  18,533,974  pounds  of  fine  copper,  457,812.24 
onces  of  fine  silver,  and  42,601.22  ounces  of  fine  gold.  Of  the  above 
dfined  product,  the  custom  ore  yielded  170,000  pounds  of  fine  copper, 
,271  ounces  of  fine  silver,  and  15,110  ounces  of  fine  gold.  Practi- 
ally  all  of  the  above  product  came  from  the  workings  above  No.  5 
5Vel,  the  exception  being  about  50,000  tons  taken  out  in  No.  1  ore 
ody,  on  stopeson  6  and  7  levels,  and  from  one  of  the  smaller  western 
re  bodies,  which  was  stoped  on  6  level.  Stoning  was  by  the  square- 
5t  system,  with  filling  where  necessary.  The  contract  system  in 
ie  employment  of  labor  was  continued.  During  the  year  10,732 
Bt  of  exploring  and  development  work  was  done,  8,007  feet  of  which 
is  in  rock  and  2,725  feet  in  ore.  This  work  was  confined  princi- 
lly  to  the  upper  levels,  and  resulted  in  the  development  of  about 
0,000  tons  of  copper  sxdphide  ore.  The  most  iinportant  develop- 
^nt  of  the  year  has  been  what  is  known  as  the  ^'I'acific  ore  body'' 

the  western  end  of  the  present  workings,  and  at  an  elevation  of 
out  150  feet  above  No.  5  level.  Here  a  large,  flat  ore  body  of 
oeptionally  good  grade  was  opened  up,  and  about  175,000  tons 
^xied  from  it  during  the  year.  Apparently  this  ore  body  extends 
t^nds  westward  beyond  a  well-defined  fault  line,  into  ground  never 
^ore  proved  productive,  and  makes  the  territory'  to  the  west  very 
omismg.  The  mine  equipment  has  been  kept  m  good  repair  and 
^  cost  charged  to  operating.  An  aerial  tramway,  for  transporting 
pplies  to  the  upper  mine  workings  from  the  present  upper  tramway 
'^xiiinal,  is  in  course  of  construction.  The  tonnage  of  sulphide  cop- 
^  ore  in  sight  is  estimated  at  1,100,000  tons.  Accounts  to  Decem- 
l*  31,  1906,  show  a  net  profit  for  the  year  of  82,835,008.57  ($9.45 
I*  share),  out  of  which  $1,650,000  ($5.50  per  share)  was  declared 
^^vidends. 

T'he  original  properties  of  the  United  States  Mining  Company  were 
^>wn  as  the  Old  Jordan  and  Old  Telegraph  mines,  comprising 
^^^  than  750  acres  through  which  runs  the  Old  Jordan  Ume  belt, 

c^alled,  for  a  distance  of  2h  miles.  This  vein,  opened  in  1863,  has 
^Ji  worked  continuously  since  that  time  and,  as  reported,  has  pro- 
^^ed  more  than  $50,000,000  gross  value  of  lead,  silver,  copper, 
^  gold  ores.  More  than  30  miles  of  tunnels  and  drifts  have  been 
>>  and  the  deepest  workings  are  but  150  feet  unclerneath  the  lowest 
nel.  These  mines  have  produced  during  the  past  year  95,270 
8  of  ore,  which  have  been  transported  about  3  miles  over  the 
^^pany's  aerial  tramway  to  a  connection  with  the  railroad,  and 
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thence  about  10  miles  to  the  company^s  smelter  at  Bingham  Junction, 
12  miles  south  of  Salt  Lake  City 

The  Utah  Copper  Company's  operations  have  been  chiefly  directed 
toward  the  further  development  of  its  ore  bodies  by  preparing  the 
property  for  enlarged  operation  and  by  erecting  the  new  reduction 
works  at  Garfield,  about  14  miles  west  of  Salt  Lake  City.  The  min- 
ing property  of  the  company  is  situated  on  the  northeast  and  south- 
west sides  of  Bingham  Canyon,  a  short  distance  above  Carr  Fork. 
The  ore  body  is  an  immense  mass  of  porphyry  carrying  cupriferous 
pyrite,  which  is  found  both  in  small  stringers  and  disseminated 
throughout  the  rock.  The  sulpliides  carry  a  small  amount  of  gold 
and  silver.  The  development  on  the  southwestern  side  of  the  creek 
consists  of  a  main  tunnel  driven  into  the  hill.  On  the  northeast 
side  of  the  creek,  a  similar  plan  of  development  has  been  adopted 
and  the  workings  of  both  sides  of  the  creek  have  been  connected  hj 
drifts  under  the  creek  bed.  Electricity  for  lighting  and  haulage  is 
used  throughout  the  property.  The  ore  is  hauled  to  bins  alongside 
the  ''Copper  Belt"  railroad,  loaded  by  gravity  into  railroad  cars 
and  hauled  to  the  experimental  mill,  which  has  a  capacity  of  800 
tons  of  ore  per  day,  and  concentrates  it  20  into  1 ;  •  this  ore  comes 
mostly  from  development  work  and  is  said  to  average  about  $5  per 
ton  in  copper,  gold,  and  silver.  The  mill  has  been  hampered  by  lack 
of  proper  railroad  service  and  is  therefore  unable  to  handle  the  ton- 
nage needed  for  constant  operation.  The  first  unit  of  the  Garfield 
plant  of  this  company  went  into  operation  in  March,  1907.  It  is 
expected  the  first  unit  will  produce  2,000,000  pounds  of  copper  per 
month,  while  the  mill  in  Bingham  Canyon  should  produce  500,000 
pounds  of  copper  monthly. 

The  Bingham  Consolidated  Mining  and  Smelting  Company  owns 
the  Dalton  and  Lark,  Antelope,  Brooklyn,  Commercial,  Miner's 
Dream,  Sampson,  Old  Hickory,  Vernard,  Bingham,  and  sundry 
other  mines  and  claims  in  this  and  other  counties  of  Utah.  The 
Bingham  properties  have  a  considerable  variety  of  ores;  at  and  near 
the  surface  principally  sulphides  with  gold  and  silver-lead  values 
are  found.  The  company  owns  a  smelting  plant  at  West  Jordan, 
Utah,  13  miles  from  the  mine.  The  mines  have  lately  been  taken 
over  by  the  same  interest  which  controls  the  Ohio  Copper  Company 
property.  The  Mascotte  tunnel  of  the  Dalton  and  Lark  mine,  whicn 
IS  about  8,000  feet  long,  will  be  driven  on  to  a  connection  with  the 
ore  bodies  of  the  Ohio  mine,  as  well  as  with  those  of  the  Commercial 
mine  belonging  to  this  company.  To  reach  this  point,  the  tunnel 
will  have  to  be  extended  about  7,000  feet. 

The  Boston  Consolidated  Mining  Company  ow^ns  about  365  acres 
of  mining  property,  with  a  general  northeast-southwest  trend,  in  the 
heart  of  the  Bingham  camp.  The  southwesterly  portion  includes 
the  limestone  and  quartzite  in  which  the  sulphide  ore  bodies  are 
situated,  and  from  which  600  to  700  tons  of  sulphide  ore  are  being 
shipped  daily.  The  northeastern  portion  of  the  property,  which  is 
reported  to  cover  75  acres  of  the  copper-bearing  porpnyry,  rises  in  a 
moimtain  700  feet  above  creek  level,  and  from  results  of  diamond- 
drill  holes,  is  beUeved  to  warrant  mining  for  300  to  400  feet  below 
the  creek  level.  It  is  purposed  to  extract  daily  400  to  500  tons  of 
this  low-grade  ore;  ana,  on  its  becoming  evident  that  no  ordinary 
method  of  mining  would  meet  the  necessities  of  the  case,  on  June 
24  a  95-ton  Vulcan  steam  shovel  with  a  3-yard  dipper  was  brou^t 
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into  use,  this  company  being  the  first  to  commence  actual  shoveling 
in  the  camp.  This  shovel  loads  into  4-yard,  side-dump,  narrow-gage 
cars  in  trains  of  10  cars  each,  pulled  by  an  18-ton  saddle-back  engine. 
Four  engines  are  used  in  attending  the  shovel  and  one  other  is  in 
reserve.  About  October  1,  a  second  steam  shovel  of  the  90-ton 
Marion  type  was  placed  in  commission.  To  the  mine  equipment 
has  been  added  an  electric  locomotive  for  use  in  one  of  the  tunnels, 
and  a  20-drill  air  compressor,  for  which  power  was  furnished  by  the 
Telluride  Power  Company. 

At  Grarfieldy  at  close  proximity  to  the  plant  of  the  Garfield  Smelting 
Company,  a  site  was  secured  for  the  largest  gravity  stamp  mill  in  the 
world.  It  is  estimated  that  3,400  tons  of  structural  steel  material 
will  be  used  in  its  construction.  The  null  will  contain  360  Nissen 
independent  stamps,  with  provision  for  an  additional  360  Nissen 
stamps  after  completion  of  tne  first  installment,  and  when  completed 
will  handle  6.000  tons  per  day.  It  is  expected  that  the  entire  plant 
will  be  placea  in  commission  during  1907. 

The  Tintic  Mining  and  Development  Company  owns  the  Yampa 
group  of  claims,  and  is  also  allied  with  the  Yampa  Smelting  Company. 
The  mining  property  adjoins  the  Highland  Boy  mine  of  the  Utah 
Consolidated.  The  mine  has  upwards  of  2  miles  of  underground 
workings,  being  developed  by  2  tunnels  and  a  1,700-foot  shaft,  which 
has  7  levels  and  connects  at  the  bottom  with  the  Craig  tunnel,  3,248 
feet  long,  through  which  the  ore  is  removed.  The  ore  is  similar  to 
that  found  in  the  Utah  Consolidated  property. 

According  to  the  report  to  the  stocldiolders  for  the  fiscal  year  end- 
ing September  1,  1906,  the  Bingham-New  Haven  Copper  and  Gold 
Mining  Company  shipped  10,795  dry  tons  of  ore,  for  which  $190,657, 
or  $17.66  per  ton,  was  received.  1" he  ore  contains  lead,  silver,  zinc, 
copper,  and  some  gold.  The  veins  are  contacts  of  quartzite  and 
limestone,  strildng  east-west  with  a  dip  to  the  nortn.  The  ores 
occur  at  the  intersections  of  these  contacts  with  north-south  fissures. 

The  Ohio  Copper  Company's  property  adjoins  that  of  the  Utah 
Copper  Company  on  the  southeast.  The  ore  is  a  cjuartzite  carrying 
cupriferous  pyrite,  malachite,  azurite,  and  some  native  copper,  ^his 
ore  body  has  been  opened  up  for  a  distance  of  800  feet  in  length  by 
400  feet  in  depth  by  means  of  a  series  of  drifts  and  crosscuts  and  by 
a  winze.  The  ore  is  of  2  classes — a  milling  ore,  which  will  average 
about  4  per  cent  copper,  with  some  gold,  and  a  shipping  ore,  which 
assays  from  15  per  cent  to  20  per  cent  copper.  The  latter  ore  occurs 
as  a  streak  in  the  mill  ore  from  18  to  36  mches  wide.  The  company 
owns  the  milling  plant  of  200  tons  daily  capacity  located  on  the  old 
**  Winnamuck"  mme,  to  which  the  ore  is  hauled  by  the  '^Copper  Belt" 
Railroad.  A  new  mijl  is  planned  near  the  mouth  of  the  Mascotte  tunnel 
of  the  Dalton  and  Lark  mine.  The  capacity  will  be  2,000  tons  of  ore 
per  day. 

The  Phoenix  Mining  Company  owns  a  group  of  claims  covering 
about  70  acres,  situated  on  Upper  Carr  Fork,  acljoining  the  property 
of  the  Utah  Apex  mine.  A' new  tunnel  has  been  driven  for  1,600 
feet,  in  which  3  fissures  have  been  encountered  carrying  values  in 
copper  and  lead.  The  main  ore  body  is  about  8  feet  wide;  from  it 
considerable  milling  ore  has  been  treated  and  concentrates  shipped 
to  the  smelter  during  the  year.  A  new  concentrating  mill,  erected 
near  the  mine  during  the  last  year,  treated  15  tons  of  ore  per  shift  of 
8  hours.    About  15  tons  of  concentrates  have  been  shipped  each 
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month,  averaging  40  to  55  per  cent  lead,  9  ounces  sQver,  $1  in  gpld, 
and  ]  5  per  cent  excess  in  iron. 

SAM  JVAM  COtTHTT. 

Oolf/radff  River  district. — The  Goodenough  Placer  was  operated  and 
reports  handling  1,400  cubic  yards  of  material.  The  output  of  the 
district  was  largely  estimated,  having  been  reported  bv  merchants. 

San  Jimn  River  district. — Gold-bearing  gravels  andf  sand  exist  in 
the  southeastern  part  of  this  county  on  Uie  San  Juan  River  for  a  dis- 
tance of  more  than  200  miles,  commencing  near  the  headwaters  of 
West  Mancos  Creek  and  extending  more  than  100  miles  west  of  Bluff 
(/ity.  This  region  has  been  almost  inaccessible,  but  much  prospecting 
was  done  in  it  in  lOOG.  The  Nugget  Canyon  Placer  and  Dredging 
Company  is  planning  dredging  operations  on  a  large  scale.  The 
dredging  macninery  will  be  carried  in  from  Winslow,  Ariz. 

SEVIEB  COUNTY. 

Hennj  district. — Two  shipments  of  ore  carrving  gold  and  silver  were 
made  by  the  B.  W.  and  II.  Company,  which  has  continued  to  develop 
its  property  located  near  Richfield,  Utah. 

SUMMIT  AND  WASATCH  COUNTIES. 

The  Park  City   mining  region  extends  into   both  Summit  and 
Wasatch  counties.     The  greatest  and  most  productive  area  Ues  in 
Summit  County;  only  one  producer  reported  from  Wasatch  Coimty 
for  1000.     The  gold  j)roduction  of  the  Park  City  region  in  1906  was 
$245.(^78,  a  decrease  of  $00,410  as  compared  with  1905;  the  silver 
pnuluction  wjis  3»7r)5,339  ounces,  a  decrease  of  242,826  ounces  from 
the  (igures  of  1905;  copper  also  decreased,  but  lead  and  zinc  show 
quite  important  increases.     The  metals  were  extracted  from  ores 
produced  by  14  mines,  which  yielded  264,792  tons.     In  1905  the 
same  number  of  mines  yielded  228,142  tons.     From  this  region,  ores 
milled  or  shipped  dirtvtto  the  smelters  during  1906  amounted  to 
264,792  short  tons,  valued  at  $5,857,983,  an  average  value  per  ton  of 
$22.12:  in  1905  the  mines  yielded  228,142  tons  of  ore,  an  increase  for 
1906  of  36,650  tt>ns  in  nuahtity  and  of  $696,791  in  value,  due  almost 
ontin^ly  to  the  incrt^a^seii  output  of  lead  and  zinc.    Concentrates  were 
shippoii  amounting  to  36,975  short  tons,  and  containing  $92,658  in 
gt>ld  and  1 ,282, 1 50  ounoi^s  of  silver.     Fn>m  16,546  tons  or  old  tailings, 
c\>noontrati\s  won^  sliipfKHl  vahunl  in  gold  and  silver  at  $64,372. 

The  j>nHiuotion  of  metals  in  the  n^gion  in  1905  and  1906  is  shown 
in  the  following  t^ible: 

V'\yi7u^t ii'^n  iW'p^W.  s^h^^.  nn^  iisni^^irti  v*wi4iU  tV*  Parh  l^ty  mining  Ptffion^  SumwaKO^ 

W^i^ioSch  iVww/«Vs.  Vta}i.  :.<<(o  ami  I90(i. 


I«VV 

T«Ol4*J 

^«»r.t;t>. 

VaUv- 

Silxvr                                 «1.^ 

T«lU 



,V1«  IJC 

I** 

■ 

cmue  ( 

\  or  dfr- 

Qnuitity. 

-  2.t21M 

Value. 

.vssT.tia 

44H»m 
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The  production  of  ore  in  the  Park  City  mining  region,  Utah,  in 
1906  amounted  to  264,792  short  tons,  worth  $22.12,  against  228,142 
short  tons,  valued  at  $22.62,  in  1905,  a  net  increase  of  36,650  short 
tons  and  a  decrease  of  50  cents  per  ton. 

The  ^old  and  silver  originated  chiefly  in  the  lead  ores,  and  their 
production  from  this  source  for  the  last  five  years  is  as  follows: 

Production  of  gold  and  silver  contained  in  lead  ores  in  Uinta  or  Park  City  district,  Summit 
and  Wasatch  counties,  Utah,  in  1902,  190S,  1904,  1905,  and  1906. 


Metal. 

Gold 

.  .fine  ounoeer. . 

SUver 

do 

1902. 

1903. 

1904. 

1905. 

15,026 
7,967,296 

14,744 
6,835,908 

13,643 
5,814,386 

14,807 
3,998,165 

1906. 


11,884.66 
3,765,339.00 


The  producers  of  the  region  for  1906  are  as  follows:  Silver  King 
Mining  Company,  Daly-West  Mining  Company,  Daly-Judge  Mining 
Company,  Little  Bell  Consolidated  Mining  Company,  Kearns-Keith 
Mining  Company,  Ontario  Silver  Mining  Companjr^^  New  York 
Bonanza  Mining  Company,  Daly  Mining  Company,  Creole  Mining 
Company,  Jupiter  Minmg  Company,  Odin  Mining  Company,  American 
Flag  Mining  Company,  and  miscellaneous  tailmgs  plants  on  Silver 
Creek.  The  reports  of  3  of  the  principal  producers  m  the  region  are 
summarized  below. 

The  shaft  of  the  Silver  King  Mining  Companv  is  now  1,500  feet 
deep,  and  the  vein  has  been  prospected  for  nearly  2,500  feet.  Last 
year's  developments  show  the  ore  body  to  extend  far  above  the  700- 
loot  level.  Two  veins  are  known  to  exist  in  the  mine;  one,  known 
as  the  "Gold  Vein,"  has  not  been  opened  to  any  extent,  while  the 
other  Ues  at  a  contact  between  limestone  and  quartzite  and  varies  in 
width  from  a  few  feet  to  over  100  feet.  The  contact  vein  has  yielded 
in  the  neighborhood  of  $30,000,000,  of  which  dividends  have  been  paid 
amounting  to  $10,625,000.  The  company  during  last  year  added 
about  160  mining  claims  to  its  territory.  The  mine  is  equipped 
with  a  fine  hoisting  plant,  the  engine  being  of  the  Bullock-Corliss 
type,  with  double  reels,  each  carrying  2,000  feet  of  flat  6-inch  cable. 
A  large  cylinder  Ingersoll-Sergeant  compressor  supplies  air  for  power 
drills,  llie  mine  has  its  own  machine  snop,  where  its  cages  and  cars 
are  made.  The  mill,  which  was  completed  in  1899,  is  lighted  by 
electricity  and  heated  by  steam.  It  is  of  200  tons  daily  capacity. 
The  ore  is  discharged  over  grizzlies  into  2  sets  of  Blake  crushers;  from 
here  it  is  screened,  passed  tnrough  Cornish  rolls,  and  through  the  jigs, 
of  w:hich  there  are  16  of  different  mesh.  The  jig  taiUngs  are  crushed 
by  4  Huntington  mills,  elevated  to  the  classifier  and  then  distributed 
on  15  Wilfley  tables,  while  the  finer  material  is  treated  on  Frue 
vanners.  The  slimes  are  caught  in  a  unique  slime-pressing  depart- 
ment and  shipped  as  a  separate  product.  The  company  owns  its 
own  sampUng  works,  which  are  located  at  the  railroaa  terminus  and 
are  connected  with  the  mine  and  mill  by  an  aerial  tramway  of  the 
Finleyson  type.  Before  the  installation  of  the  tramway  the  com- 
pany paid  out  $1  per  ton  for  hauling  its  ores  to  the  smelter  and  $2 
Sir  ton  for  coal.  The  cost  of  the  ore  hauling  is  now  less  than  one- 
th  of  this  figure,  and  the  coal  is  hauled  up  with  practically  no  cost 
at  all. 
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The  Daly-West  Mining  Company  in  its  published  report  gives  the 
following  information: 

A  large  amount  of  exploration  and  development  work  has  been  done 
during  the  year  with  generally  favorable  results.  On  the  lowest  levels 
but  little  work  of  this  nature  was  done,  owing  to  the  fear  of  encounter- 
ing water,  conditions  at  the  Ontario  drain  timnel  being  imchanged. 
The  Ontario  drain  tunnel  has  been  reopened  to  within  500  feet  of  the 
Ontario  No.  2  shaft,  and  it  is  hoped  that  the  timnel  will  shortly  be 
entirely  opened  up,  which  will  give  the  Daly-West  Company  an  oppor- 
tunity to  extend  its  drifts  on  the  1 ,200,  1,400,  1 ,500,  ana  1,550  leveb  to 
its  western  boundary,  and  also  to  open  up  its  property  to  a  conaderably 

greater  depth.     The  physical  condition  of  the  mine  is  better  than  it 
as  been  for  some  time  past.     The  most  important  developments  of 
the  year  were  in  the  quartzite  above  the  900-TOot  level,  opening  up  the 
Daly  and  parallel  fissures  on  the  1 ,200-f oot  level  and  on  the  Little  Bell 
contact,  wnich  will  aflFord  a  considerable  tonnage. 
The  ore  shipments  for  the  year  1906  are  as  follows: 

Ore  shipments  of  the  Daly-West  Mining  Company  in  1906,  in  short  tons. 


Quan- 
tity. 


Crude  ore 11,544 

Concentrates 11,212 

Miacellaneous 3, 31 1 


Total 26, 067 


Value. 


$417,809.97 

528, 85a  88 

66,687.69 


1,013, 44&  54 


Per  ton. 


S36.20 
47.17 
20.14 


34.50 


The  mill  has  only  been  in  operation  during  the  day  shift,  and  during 
June  the  plant  was  entirely  idle  owing  to  labor  troubles.  Theamountox 
ore  treated  by  the  mill  during  the  year  was  75,745  dry  tons.  There 
was  rejected  oy  hand  picking  n*om  tne  sorting  belt  4,489  tons  of  waste; 
thus  the  actual  tonnage  crushed  and  milled  amoimted  to  7 1 ,256.  Much 
closer  sorting  is  done  in  the  mine  than  heretofore,  so  that  early  in  the 
year  the  sorting  out  of  first-class  ore  was  entirelj  stopped  and  the  pick- 
ers devoted  their  entire  attention  to  the  rejection  or  waste.  The  mill 
produced  from  the  75,745  tons  of  ore  treated  1 1 ,212  tons  of  marketable 
product,  containing  by  average  assay  30.33  per  cent  of  lead  and  49.62 
ounces  of  silver  per  ton.  The  average  assay  of  the  ore  crushed  and 
milled  showed  lead  4.77  per  cent  and  silver  10.52  ounces.  During  the 
year  there  was  marketed  554  tons  of  previously  stored  slime  taihngs. 
The  mill  treated  during  each  day  of  service  416  dry  tons.  There 
were  concentrated  6.86  tons  of  crude  ore  into  1  ton  of  concentrates 
with  a  recoveiT  of  98.44  per  cent  of  the  lead  and  73.04  per  .cent 
of  the  silver.  Of  the  silver  lost  in  the  tailings  it  was  found  that  33  J 
per  cent  was  in  the  form  of  a  chloride  that  can  not  be  recovered  by 
concentration. 

The  Daly-Judge  Mining  Company  in  its  annual  report  to  stock- 
holders gives  the  following  interesting  data:  During  the  year  63,322 
tons  of  ore  were  mined ;  of  this,  13,01 1  were  of  a  shipping  grade.  The 
amount  of  crude  ore  treated  in  the  mill  was  58,845  tons,  including 
some  ore  mined  before  January  1,  1906,  which  was  reduced  to  9,838 
tons  of  lead  concentrates  and  8,320  tons  of  iron  and  zinc  middlings, 
showi^  1  ton  of  concentrates  produced  from  each  3.2  tons  of  crude 
ore.     'file  crude  ore  averaged  20.67  ounces  of  silver,  0.091  ounces  of 
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gpldy  24.61  per  cent  of  lead,  0.41  per  cent  of  copper,  14.62  per  cent  of 
zinc,  and  16.04  per  cent  of  iron.  It  sold  for  $28.72  per  ton.  The 
concentrates  averaged  18.40  ounces  of  silver,  0.070  ounces  of  gold. 
33.33  percent  of  lead,  0.17Jt)er  cent  of  copper,  7  per  cent  of  zinc,  ana 
19.64  per  cent  of  iron.  They  sold  for  $36.71  per  ton.  The  zinc 
middlings  sold  for  an  average  of  $5.95  per  ton  ana  the  iron  middlings 
for  $10.05.  The  average  amount  of  ore  treated  per  day  was  165  tons. 
During  the  year  approximately  2,000  feet  of  development  work 
was  done  exclusive  or  the  prospecting  work  in  the  ore  bodies.  The 
drifting  was  done  mostly  on  the  1,500-foot  level.  Some  fine  ore 
bodies  were  encountered,  notably  one  on  the  1,500-foot  level,  where  a 
strong  shoot  10  to  30  feet  wide  by  250  feet  long  was  opened.  This  ore 
is  practically  free  from  zinc,  but  high  in  iron.  A  good  part  of  the 
crude  ore  shipped  during  the  year  came  from  this  stope,  and  as  similar 
ore  bodies  are  opened  on  the  1,300  and  1,400  foot  levels  above,  it  is 
expected  to  find  good  stoping  ground  between  these  levels.  In  the 
McSorley  drift,  lust  above  the  1,200-foot  level,  the  ore  bodies  have 
improved  westerly  toward  Bonanza  Flat.  The  face  of  the  stope  now 
measures  fully  50  feet  and  is  largely  of  milling  grade,  but  a  fair  tonnage 
of  shipping  ore  is  sorted  from  it.  This  ore  shoot  is  opened  in  places 
for  several  hundred  feet  southwest  from  the  point  where  it  is  now 
being  mined,and  has  varied  from  10  to  25  feet  in  width  and  from  30  to 
50  feet  in  height. 


TOOELE  COUNTT. 


The  greatest  developments  continue  to  be  confined  to  the  Camp 
Floyd,  Stockton,  and  Ophir  districts  in  tliis  county,  and  to  the  North 
Tintic  district  in  the  southern  part  of  the  county.  The  Camp  Floyd 
district  reUes  mainly  for  its  production  on  the  Consolidated  Mercur 
mines,  all  other  properties  being  practically  idle.  It  is  understood 
that  the  properties  at  Sunshine  will  be  opened  up  and  the  mills  will  be 
put  into  operation  again  with  a  new  patent  filter  press. 

At  StocKton  many  of  the  mines  were  unable  to  keep  up  operation 
the  entire  year,  in  some  cases  on  account  of  shortage  oi  fuel,  in  others 
because  of  shortage  of  cars,  and  this  reason  also  applies  to  the  decrease 
in  OToduction  in  the  Ophir  district. 

The  county  is  credited  with  an  ore  production  in  1906  of  420,085 
short  tons,  valued  at  $2,359,742  (exclusive  of  iron  and  mercury). 
Compared  with  the  production  of  430,453  short  tons,  valued  at 
$1,680,588,  in  1905,  this  is  a  decrease  of  10,368  tons  in  quantity  and 
an  increase  of  $679,154  in  value. 

The  production  of  gold,  silver,  etc.,  in  Tooele  County  in  1905  and 
1906,  exclusive  of  iron  and  mercury,  is  as  follows: 

Production  of  gold,  silver,  and  associated  metals  in  Tooele  County,  Utah,  in  1905  and  1906. 


Metal. 


Gold fine  ooncefl. . 

SUver do 

Copper pounds.. 

Zfno do 


Total. 


1905. 


Quantity. 


44,821 

327,566 

1,093.107 

8,205.814 


Value. 


1926.532 
197,844 
170.5.^ 
385,673 


1906. 


Quantity. 


44.633.58 

358,813 

1,570.689 

13.347.160 

2,176,200 


Value. 


1922.658 
240.405 
303,143 
760,788 
132,748 


Increase  (+)  or  de- 
crease (— ). 


Quantity. 


+ 
+ 
+ 
+ 


187.42 

31.257 

477.492 

5,141,346 

2,176,200 


1,680.588' !    2,359.742 


Value. 


+ 

+ 
+ 


S3, 874 

42.561 

132. §04 

375.115 

132.748 


+  679.154 


HfiK 
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Tho  production  of  ore  in  Tooele  County,  Utah,  in  1906  amounted  to 
420,085  Hhort  tons,  valued  at  $5.61  per  ton,  against  430,453  short  tons, 
valued  at  $3.90  per  ton,  in  1905,  a  net  decrease  of  10,368  short  tons 
and  an  increase  of  $1.71  per  ton. 

The  f(  llowing  table  shows  tlje  soui'ce  of  gold  and  silver  in  1905  and 
1906,  hy  kinds  of  ore: 

■ 

Sourer  n/tjold  and  aihrr  in  Totyele  County,  Utah,  in  1905  and  1906,  hy  kinds  of  orCy  in 

fine  minces. 


M<ttAl. 


V«mr. 


Slllwous 
oiv. 


Copper 


on>. 


I  \WA  I  44/J$ri.00 

\  \m\  43,(4^75 

I  l\WA  4AaiX) 

\  iww  '  2.«oaoo 


I 


•> 


•250 


Ij^Ad  oro. 


127. 00 

259  t^ 

39.474  00 

20.514.00 


Copper- 

leaa-zinc 

ore. 


CoDper- 
leaa  ore. 


Lead-zinc 
ore. 


Total. 


176.00 

200  87 

254.908  00 

205.288  00 

1.00 

66.20 

429.00 

55.395.00 

• 

223.00 

121.07 

32,030.00 

75,01&00 

44,821.00 

44,633.58 

327,556.00 

358.813.00 

Oiunp  Floi/il  districf. — The  only  companies  operating  in  the  dis- 
trict art^  tl\e  Consolidated  Mercur  and  tne  Sacramento.  Both  have 
ex|>t>rieniHHl  a  fairly  pn>spennis  vear.  In  addition  to  paying  $100,000 
in  dividends.  tl\e  Consolidated  Mennir  Company  has  met  the  cost  of 
making  changt^  in  its  nnxn^ss  that  will  effect  an  additional  saving  of 
W^%'>0  fx^r  ton  in  the  value  of  the  ores  mined  and  treated.  It  had  the 
misfortune  to  suiTer  considerahle  K^ss  fn^m  tire  and  consequent  cur- 
taiUnent  of  output  for  a  brief  season.  I^essees  have  done  a  uttle  woife 
w\  the  Northern  Liglu  pn^perty,  and  a  few  shipments  of  ore  have  been 
made.  The  Tt^pi>rt  of  tne  ConsoUdated  Mervur  Gold  Mines  Company 
ix>vers  the  year  ending  Jime  30.  11H>6.  In  general  the  results  or  the 
y^^a^'s  w^\rt  have  been  to  tHH>nomire  in  working:  expenses,  to  reduce 
iKe  U>ss  of  gK^ld  in  the  tailins::^.  and  to  rv^tor^  the  mine  to  much  of 
its  ^>n^ial  prvxhiotiveness.  Development  during  the  ye«r  was 
lai^lv  ix>ntiue^l  to  rv^^penim:  al>andoned  and  caved  stopesw  Develop- 
itt^l  m  i>em-  ^rvHind  has  ivsadtevl  in  prv^vini:  orv  Kvlies,  the  boundaries 
%?f  which  ka^  pfvviouslv  been  determined.  Much  exci^lent  oie  was 
kvaced  in  this^  way.  "ftie  amvHini  i^  orv  iriinevi  and  ^enl  to  miD  was 
^slK.SOiD^  tOBfes.  of  which  r>5.>;>S  tons.  i>r  42  p«er  c«it.  wa 
inee^iiEfej  n<»  be  r.^sisced.  and  rhe  reciiainKier.  >S  f^-  cent,  was  a 
o«e.  which  r^*iirevi  n^>  ureanaient  befi^ce  cyajiiiin;^.  Tbe  av^nage 
vahfie  v.>c  all  nb?  '.-cv  t:nfA!i«Ki  w*s  <?-7^  tvr  !ioc.  l^  ct*ats  loiww  than 
Jhurta^  ubfcf  pcvT^jc:>  y*?djr.  Tlii>  is  exixain-evt  >v  !ihie  Urawr  piopor- 
tiooL  oc  v>i:v  vVG^rtbc^eo  ?y  zh»*  M^k^ra^inje  v^ci  w^ch  i>  of  low  «xade, 
b«t  5<^  ^^ksitv  7?.byc.  i^«i  :rvd»u«?c  1^  :o  cv  r^cCiabif.  Ahhsocarfi  on  a 
aairv>w  niAr^ir  TS?  sr»:t>c  .^f  r.::T-:r^  ar.vi  vr.>>cvci:tn]^  :un!ij(Z]iti^  to 
$1.41  tvr  ui.Hr.  .^r  I?-  'recLi^  ietjs  nh^n.  ruLrir.^  :cje  ^»cvvixii> Ti*ar-  A  total 
*rf  ;$t:6v4W  w:i!>  5^cl:  f  .r  T*ri:Ti,n;£.  Tbe  iv-^ckd??  r^vTvnr  frvxa  both 
CkAikfOL  iviise  *aLC  itazjiinir  T-tjUs  w:i>  ^JT  S>  ^r  "oc     "tW 

rec  va.  :ii  s 


Ls.iiiKC5Cnn^  expi»i- 


Qiiffifis snf  ttj3xafr  ws^  j.t.tirric  "o  :i  >ciJ^  rjLr:i»fr  rvctD:c&.*a  3i 


f->r- 


of  i5i.4d 


bu  bvea  a^>ami.^iii*»i     Tha  ^•;aJ^CInic  riaix-  :i«:^   jucmjii?*^  'I 

5&if  ^^vciiajf  iail?  -'clctou  :f  v-iii:a  ^:fc>  -fS  tjoi^.     The  ^r^jatsimti:  e«»t 
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gold  produced  amounted  to  $870,887,  or  $2.88  per  ton.  The  net 
profit  was  $104,122,  or  $0.36  per  ton.  During  the  year  $100,000  was 
distributed  in  dividends.  The  company's  total  cfividends  since  its 
organization  have  been  $1,155,000  on  $1,000,000  of  capital  stock. 
Adding  the  dividends  paid  by  the  old  Mercur  and  De  Lamar  com- 
panies previous  to  their  consolidation  into  the  present  company  makes 
a  total  of  $3,335,313  distributed  from  the  earnings  of  tnese  mines. 
Experiments  in  the  leaching  department  have  led  to  the  concliision 
that  lime  can  be  more  economically  and  satisfactorily  used  than  caus- 
tic soda.  Accordingly,  a  limekiln  has  been  built,  and  the'Ume  has  been 
used  almost  alone  for  several  months.  One  result  of  its  use  has  been 
the  reduction  in  the  consumption  of  cyanide  used  from  0.88  pound 
to  0.59  pound  per  ton  of  ore.  Zinc  dust  is  used  for  precipitating. 
The  null  was  closed  during  part  of  December  on  account  or  lack  of 
coal. 

The  Sacramento  Gold  Mining  Company  maintained  its  production 
throughout  the  season.  Practically  all  tne  quicksilver  that  the  State 
produces  comes  from  the  Sacramento.  The  sum  of  $40,000  was  dis- 
tributed to  stockholders  during  the  year. 

The  Overiand  Mining  Company  has  been  in  the  hands  of  a  receiver 
for  several  months,  and.  under  such  management,  sank  a  new  shaft, 
cutting,  at  a  depth  of  860  feet,  ore  reported  to  average  $3.25  per  ton 
in  gold.  The  mill,  of  300  tons  capacity,  equipped  for  the  cyanide 
process,  was  operated  a  short  period  during  the  year  for  the  purpose 
of  getting  the  accumulated  ores  out  of  the  way. 

Ulifton  district. — This  district,  lying  about  50  miles  north  of  Fish 
Springs  district,  is  about  12  miles  square,  and  is  bounded  on  the  south 
by  the  Overland  Canyon,  the  old  route  to  California.  Clifton  Gulch 
is  about  the  center  of  the  camp,  and  at  different  times  has  had  2 
smelters  in  operation  in  the  past  thirty  years.     On  the  Gold  Hill 

Sroperty  a  smelter  was  built  and  operated  in  the  early  days  and  pro- 
uced  some  lead  bullion;  afterwards  it  was  abandoned  as  the  ores 
turned  to  free-milling  gold.  Later  an  amalgamation  mill  was  installed . 
During  the  past  year  the  Western  Utah  Copper  Company  has  taken 
over  the  most  important  properties  at  Gold  Hill,  and  has  developed 
them  to  a  depth  of  450  feet.  Important  ore  bodies  are  said  to  have 
been  opened  m  this  mine.  The  ores  of  the  camp,  which  have  a  gross 
value  of  about  $20  per  ton,  are  almost  entirelj^  copper  bearing  with 
characteristic  values  in  gold  and  silver.  It  is  expected  that  the 
Western  Pacific  Railway  will  build  a  branch  line  into  this  district 
some  time  during  next  year. 

Dugway  district — The  formation  in  the  Dugway  district  is  princi- 
pally limestone  underlaid  by  quartzite  and  cut  by  porphyry  dikes. 
The  ores  carry  lead,  copper,  silver,  and  gold.  The  feucKhorn  group 
of  claims  was  the  first  to  attract  the  attention  of  prospectors.  From 
it  has  been  shipped  some  very  good  silver  ores  that  were  taken  from 
the  surface.  Tne  following  are  some  of  the  promising  properties  of 
the  district:  Yellow  Jacket,  Buckhorn,  Silver  King,  Golconda, 
Metallic  Hill,  St.  George,  Utahna,  Dugway  Mine,  Eureka-Golconda 
Pennant,  Black  Warrior,  Francis  Bryan,  Ked  Metal,  Sunday,  Four 
Metals,  Ocean,  and  many  others. 

North  Tintic  district, — ^The  Scranton  Mining  and  Milling  Company, 
with  headquarters  in  Scranton,  Pa.,  which  owns  the  property  formerly 
known  as  the  Tieman  iron  mine,  about  10  miles  north  of  Eureka, 
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Utah,  has  shown  considerable  activity  during  the  past  year  in  the 

E reduction  of  lead  and  zinc  ore.  On  the  tunnel  level  an  ore  body 
as  been  followed  for  300  feet,  and  the  ore  shipped  during  develop- 
ment work,  amounting  to  40  tons  per  day,  has  been  taken  out  in  run- 
ning the  various  drifts.  Two-thirds  of  this  is  a  zinc  silicate,  with  30 
to  40  per  cent  zinc,  that  goes  to  the  Kansas  furnaces,  while  the  bal- 
ance .is  a  good  grade  of  leaid  ore  of  about  45  per  cent  lead,  which  goes 
to  the  Salt  Lake  smelters.  The  product  is  hauled  to  Del  Monte,  the 
nearest  shipping  point  on  the  ^'Salt  Lake  Route."  The  property  is 
equipped  wi(h  a  compressor  and  other  machinery.  Encouraging 
reports  come  from  the  neighboring  properties.  Among  the  promis- 
ing properties  are  the  Comet  and  Oxford  groups,  whicn  are  said  to 
be  located  on  the  strike  of  the  Scranton  ore  cnute.  The  New  Bul- 
lion, a  mile  distant  from  the  Scranton,  promises  to  be  a  regular  ship- 
per in  the  near  future. 

Oj^hir  district. — The  largest  producer  located  in  the  district  is  the 
Oplur  Hill  Consolidated  Mining  Company,  which  has  been  produc- 
ing steadily  through  the  year,  and  wnose  concentrating  plant, 
erdarged  to  150  tons  daily  capacity,  has  been  kept  in  motion  on  an 
ore,  which,  though  of  low  grade,  is  suitable  for  concentration.  Elec- 
tric power  is  used  exclusively.  Adjoining  the  Ophir  property  is  that 
of  the  Cliff  Mining  Company,  formerly  known  as  the  Buckhom  mine. 
A  force  of  60  men  worked  during  the  year,  doing  mainly  development 
work.  Three  long  tunnels  have  been  driven,  developing  the  lead- 
silver  ores;  and  an  aerial  tramway  1  mile  long  has  been  mstalled  to 
connect  the  mine  with  the  railroad  tracks. 

Rush  VaUey  or  Stockton  district. — ^This  district  Ues  but  a  few  miles 
west  from  Bmgham.  During  1906  much  prospecting  and  develop- 
ment work  was  in  progress.  Stockton  was  discovered  during  the 
early  sixties  and  is  one  of  the  pioneer  mining  camps  of  Utah.  After 
the  mining  of  the  rich  surface  ores  of  silver  and  lead,  deeper  mining 
was  too  expensive  without  some  means  of  unwatering  the  mines  other 
than  pumping,  and  for  a  number  of  years  the  camp  was  dormant  until 
the  Honerme  drain  tunnel  of  nearly  11, 000  feet  was  driven  at  a  cost  of 
more  than  $250,000.  The  tunnel  connected  the  Honerine  mine,  the 
Black  Diamond,  and  the  Southport.  The  adit  is  still  being  continued 
and  will  eventually  furnish  an  outlet  for  the  ores  of  the  Galena  King 
and  intermediate  properties.  During  the  year  the  New  Stockton 
Mining  and  Milling  Company  was  the  principal  producer  of  lead-silver 
ores,  and  succeeded  in  opemng  up  some  very  extensive  bodies  of  mill 
ores  and  a  limited  quantity  of  high-grade  ore.  The  Black  Diamond 
Mining  Company  has  been  making  headway  in  the  development  and 
extraction  ot  ore.  The  Southport  Minirg  Company  is  one  of  the  few 
new  incorporations  effected  in  1906.  The  Katherine  Mining  Com- 
pany is  actively  developing  its  ground,  and  recently  began  suit  against 
the  Honerine  Company,  charging  trespass  and  unlawful  extraction  of 
ore.  The  Honerine  Company  operated  its  great  mill  during  a  short 
period  and  was  a  shipper  of  concentrates. 

UINTA  COUNTY. 

Oreen  River  district. — Placer-mining  operations  were  carried  on  in 
a  small  way  by  several  operators ;  the  output  was  reported  by  pur- 
chasers of  bulhon.  Near  the  mouth  of  Cub  Creek,  the  Uintah  rlacer 
Mining,   Irrigation  and    Exploration  Company  is  testing  the   old 
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river  channels  and  reports  finding  values  in  the  gravel  from  10  cents 
to  $2  per  yard.     The  gold  is  in  very  fine  flakes. 

UTAH  COUNTY. 

The  Tintic  mining  district  of  Juab  coimtv  overiaps  this  county 
and  includes  several  unportant  producers.  Tne  figures  of  production* 
are  included  in  the  Tintic  table. 

American  Fork  district. — ^This  district  is  situated  at  the  head  of 
American  Fork  Canyon,  within  the  boundaries  of  a  national  forest. 
It  is  bounded  on  the  northeast  by  Park  City  district  in  Summit 
Goimty,  and  on  the  north  by  Alta  or  the  Little  Cottonwood  district 
in  Salt  Lake  County..  It  is  reached  by  a  good  wagon  road  up 
American  Fork  Canyon,  a  drive  of  about  25  miles  to  the  summit  of 
Millar  Hill,  where  the  principal  mines  are  located.  In  the  seventies 
a  narrow-gage  railroad  was  built  from  the  mouth  of  the  American 
Fork  Canyon  to  the  mines  and  a  smelter  was  erected  and  operated  for 
a  few  years,  treating  the  lead  ores  of  the  Millar  and  Dutchman  mines. 
These  old  properties  were  abandoned  after  the  immense  surface 
deposits  of  carbonate  lead  ores  had  been  exhausted.  Freight  is 
hauled  to  American  Fork,  the  nearest  railroad  station.  Eleven 
mining  companies  are  operating  in  the  district;  three  are  shipping 
and  the  balance  developmg  for  lead  ores.  Two  electric-power  plants 
have  been  constructed  m  the  canyon,  and  two  more  are  planned. 

The  Wyoming  or  Millar  mine  has  been  actively  worked  for  the  past 
three  years,  and  has  about  12,000  tons  of  lead  carbonate  ore  sacked 
and  ready  for  shipment  to  the  smelters.  On  account  of  the  severe 
winter  season  this  ore  can  only  be  handled  during  the  summer 
months.  The  property  is  developed  by  tunnels,  drifts,  and  raises, 
and  belongs  to  the  Aspinwall  estate,  of  New  York  City. 

The  Dutchman  mine  has  had  some  very  extensive  workings  for 
250  feet  above  the  main  tunnel,  which  has  been  driven  900  feet  and 
is  still  in  veryfair  condition,  though  all  of  the  old  stopes  of  the  mine 
are  caved.  The  ore  taken  from  near  the  surface  was  carbonate  of 
lead. 

The  Pacific  Gold  Mining  and  Milling  Company,  developing  the 
Blue  Rock  group  of  claims,  is  located  about  a  mile  northeast  of  the 
Dutchman  mine.  A  tunnel  has  been  driven  about  800  feet  into  the 
hill,  gaining  a  depth  of  about  300  feet.  The  ore  occurs  in  a  carbona- 
ceous shale  between  quartzite  and  limestone.  The  width  of  the  ore- 
bearing  shale  between  the  two  rocks  forming  the  contact  is  from  12 
to  40  reet. 

The  Pittsburg  mine,  located  about  2  miles  north  of  the  Blue  Rock 
claims,  has  had  considerable  development  work  performed  upon  it. 
The  companv  owning  the  property  plans  the  construction  of  an  elec- 
tric-power plant. 

The  Bog  Iron  group  has  been  opened  by  a  timnel  400  feet  long. 
Some  high-grade  ore  and  19  tons  or  second-class  ore  were  shipped  m 
1906,  and  the  latter  was  said  to  assay  26  oimces  of  silver  per  ton,  13 
per  cent  of  lead,  and  14  per  cent  of  zinc. 

WASHDfGTON  COUNTY. 

TuUagubet  district. — ^The  output  of  copper  bullion  of  the  Utah  and 
£astem  Copper  Company,  owner  of  the  fanious  old  Dixie  mines,  a 
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few  miles  from  St.  George  in  the  southwestern  part  of  the  State,  had 
its  output  materially  reduced  by  a  series  of  oifBculties.  The  road 
built  at  great  expense  between  the  railroad  and  the  company's 
smelting  works  at  Shem  for  the  use  of  traction  engines  to  haul  out 
the  bullion  and  take  in  supplies  of  coke,  etc.,  was  washed  out  and 
much  of  it  had  to  be  reconstructed.  When  effort  was  made  to  start 
the  smelter  and  the  freight  traffic  on  the  railroads  became  congested, 
it  was  found  impossible  to  get  fuel  enough  to  remain  in  operation. 
The  Paymaster  properties,  adjoining  the  Dixie,  have  been  oj>er- 
ated  under  bond  during  the  year,  and  reports  from  the  property  indi- 
cate satisfactory  results.  Considerable  work  was  done  on  gold 
properties  in  the  western  edge  of  the  county  during  the  year,  and  it 
is  stated  that  mines  of  merit  are  being  developed  there. 

VERMONT. 

By  H.  D.  McCaskey. 
PRODUCTION. 

During  1906  the  State  of  Vermont  produced  1,323  fine  ounces  of 
silver  valued  at  $886.  This  output  was  entirely  from  copper  ores,  of 
which  7,399  short  tons  were  treated,  765  tons  being  sent  as  crude  ore 
to  be  smelted,  and  6,634  tons  being  concentrated,  resulting  in  421 
tons  of  concentrates.  The  production  of  copper  from  the  high-grade 
ore  and  concentrates  amounted  to  240,315  pounds,  valued  at  $46,381, 
thus  giving  a  total  value  of  silver  and  copper  of  $47,267.  No  gold 
was  reported  from  Vermont  in  1906.  The  average  extraction  of 
silver  per  ton  of  ore  treated  may,  therefore,  be  placed  at  0.18  fine 
ounce,  valued  at  $0.12. 

The  well-known  mines  of  Corinth,  Copperfield,  and  StraflFord  are 
located  in  Orange  County.  The  Pike  Hill  group,  near  Corinth,  is 
developed  by  an  incline  shaft  and  an  adit  and  is  equipped  witn  a 
50-ton  magnetic  concentrator. 

These  copper  deposits  are  large  bodies  of  low-grade  pyritic  ores  in 
mica  schists  thought  to  be  metamorphosed  sediments  and  of  unknown 
age.  In  general  characteristics  tney  much  resemble  the  famous 
Ducktown  deposits  of  Tennessee.  The  Ely  mine  of  Copperfield,  the 
Union  of  Corinth,  and  the  Elizabeth  of  Strafford  have  produced  con- 
siderable copper  in  the  past,  and  could  probably  be  made  to  pay 
again  with  improvement  of  economic  conditions  in  mining  and  treat- 
ing large  quantities  of  low-grade  ore. 

WASHINGTON. 

By  Charles  G.  Yale. 
PRODUCTION. 

The  returns  received  from  producers  in  the  State  of  Washington 
for  the  calendar  year  1906  show  a  yield  of  $221,648  in  gold,  $30,738 
in  silver,  $45,360  in  copper,  and  $52,787  in  lead.  The  decrease  in 
total  values  for  the  year  is  c^uite  marked,  the  output  being  $175,667 
less  than  in  1905.  This  falhng  off  is  entirely  in  the  gold  and  silver 
output,  both  the  copper  and  lead  values  showing  a  decided  increase. 
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The  gold  output  is  less  by  $183,430  than  in  the  previous  year  and 
the  silver  product  less  by  $44,989.  This  is  due  to  a  general  falling 
oflF  in  production,  notably  in  Chelan,  Ferry,  King,  Okanogan,  Snohom- 
ishj  Stevens,  and  Whatcom  counties.  Some  prominent  mines 
which  were  producers  in  1905  did  nothing  last  year,  while  several  of 
the  larger  ones  are  holding  back  their  ores  for  cheaper  means  of 
transi)ertation.  The  decrease  is  due  almost  entirely  to  the  less 
quantities  of  siHceous  ores  treated,  the  falHng  oflF  in  that  class  being 
29,042  tons.  The  increase  in  output  of  copper  ores  brought  little 
added  gold  or  silver;  and  the  lead  ores  treated  were  nonargentiferous. 
The  increase  in  the  production  of  copper  and  lead  is  natural,  owing 
to  the  comparatiitely  high  prices  of  those  metals  during  1906.  The 
copper  output  of  1906  is  more  than  double  that  of  the  previous  year, 
havmg  increased  by  126,321  pounds.  The  lead  output  is  one-half 
greater,  having  increased  by  321,057  pounds.  The  copper-producing 
coxmties,  in  order  of  amount  of  output,  are  Snohomisn,  Stevens,  and 
Okanogan,  while  the  entire  lead  yield  was  from  Stevens  County. 
The  leading  gold-producing  county  is  Stevens,  followed  closely  by 
Ferry,  which  latter  produced  also  over  half  the  entire  silver  of  the 
State. 

Washington,  taken  as  a  whole,  is  a  State  in  which  base  or  ^'refrac- 
tory" ores  predominate.  It  has  very  little  free-milling  ore,  except  in 
Whatcom  County,  and  but  few  placers,  and  the  majority  of  the 
miners  and  mining  companies  are  tnerefore  almost  entirely  dependent 
imon  transportation  and  custom-smelting  companies.  In  order  that 
the  mines  may  be  worked  at  a  profit,  they  must  be  located  reasonably 
near  a  railroad  line  or  some  navigable  waterway.  The  ore  must  be 
of  comparatively  high  grade,  or  else  freight  and  treatment  charges 
must  be  very  low;  otherwise  the  mine  must  be  an  extensive  one, 
capable  of  running  and  maintaining  its  own  smelter  and  railway. 
These  conditions  are  met  in  but  few  instances  in  the  mining  districts 
of  Washin^on.  Many  of  the  important  mineral-bearing  counties  are 
virtually  without  railways,  and  the  ores  in  many  camps  are  such  that 
high  charges  for  treatment  are  necessary.  Under  these  prevailing 
conditions  mining  operations  in  the  State  are  for  the  present  more  or 
less  restricted. 

In  Washington  during  1906  only  $19,209  in  gold  and  $95  in  silver 
was  derived  from  placer  mines,  and  $28,671  in  gold  and  $356  in  silver 
recovered  bv  milling  and  amalgamation,  leaving  the  difference  of 
$173,768  gold  and  $30,287  in  silver  to  be  accounted  for  by  smelting 
op)erations. 

Of  the  52  mines  reporting  production,  38  are  deep  mines  and  14 
placers.  Of  these  latter,  8  are  surface  or  sluicing  mines,  3  drift,  and 
3  hydraulic.  Of  the  deep  mines.  23  are  gold  properties,  10  copper, 
33  lead,  and  2  silver  mines,  this  classification  being  made  on  the  oasis 
of  chief  product  of  each.  Ferry  and  Stevens  counties  each  have  10 
producing  deep  mines,  with  no  producing  placers,  and  Kittitas  has 
more  placers  tnan  any  of  the  other  counties. 

Returns  were  received  from  549  nonproducing  mines  in  Washing- 
ton, of  which  Okanogan  County  reported  the  largest  number,  128, 
followed  in  order  by  Stevens  County  with  94,  Ferry  i52,  Snohomish  52, 
Whatcom  47,  and  Chelan  38.  It  will  be  noted  that  the  proportion  is 
very  large  as  compared  with  the  number  of  producers.  In  tact,  only 
8.66  per  cent  of  the  known  mines  in  Washington  are  shown  by  these 
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returns  to'  have  made  any  production,  large  or  smalL  Doubtless 
many  others  could  be  made  producers  at  once  were  it  not  for  the  cir- 
cumstances previously  referred  to. 

For  the  advancement  of  its  mining  industry  Washington  must  look 
to  new  railroads,  several  of  which  are  now  in  process  of  construction  or 
are  being  planned.  The  new  line  of  the  Great  Northern,  following 
Columbia  Kiver  from  near  Wenatchee,  Chelan  County,  to  Pasco, 
Franklin  County,  is  assured,  and  will  doubtless  be  of  some  benefit. 

The  new  line  entering  Seattle  and  Tacoma  should  help  relieve  con- 
gestion and  reduce  freight  charges.  Besides  these  a  new  railroad, 
operated  by  electric  power,  is  being  planned  to  open  up  Okanogan 
County;  and  there  is  serious  talk  of  a  road  from  ]>ewport  to  tap  the 
Metalune  mining  district  of  Stevens  County. 

The  following  table  shows  the  comparative  production  of  gold,  sil- 
ver, and  associated  metals  for  the  past  two  years,  with  the  increase  or 
decrease: 

Production  of  gold,  silver,  and  associated  metals  in  Washington  in  1905  and  1906. 


1905.                                  1906. 
MeUI.  •  

Quantity.      Value.      Quantity.      Value. 

Gold ftneounces..      19.595.63     $405,078       10.722.22     $221,648 

Silver do....         125.-375        75,727  45.878        30.738 

Copper pounds..         108,709         16,958  235.030  ;      45.360 

Lead do....         605.043        28,437  926.100]      52.787 

1 

Total 526.200    350.533 


Increase  (+>  or  de- 
crease (— ). 


Quantity.      Value. 


-3.873.41 
-  79.498 
-»-  126,321 
+  321.057 


-$183,430 
-  44,989 
+  28,402 
+    24.350 


-   175,667 


To  show  the  number  of  producing  mines,  tonnage  produced,  and 
the  quantity  and  value  of  gold,  silver,  copper,  and  lead,  the  foUow.mg 
table  has  been  arranged  by  counties: 

Production  of  gold,  silver,  copper,  and  lead  in  Washington  in  1906,  by  counties. 


County, 


Asotin 

Chelan 

Clark 

Ferry 

King 

iCittltas 

Okanogan., 
bnohomish. 

Stevens 

Whatcom . . 

Total. 


Pro- 
ducing 
minos. 

Tonnage. 
Short  tons. 

Cold. 

SUvei 

* 
• 

Quantity. 

Value. 

$983 

290 

100 

70,742 

21,828 

8,799 

2.873 

77,837 

38,196 

Quantity. 

Fine  ounces. 
18 
2 

Value. 

2 

Fine  ounces. 

47.55 

14.03 

4.84 

3,  422. 14 

[      1,055.93 

425.65 

138.98 

3,765.37 

1,847.73 

S12 

3 
1 

3 

1 

10 
1 
9 

m 
1 

4 

10 
5 

6,364 

600 

28 

1,175 

3, 793 

12,270 

2,900 

26,463 

916 

6,558 

5,084 

6,372 

465 

17,730 

614 

4,394 

3,406 

4.269 

312 

52 

27.133 

10, 722.  22 

221,648 

45.878 

30,738 

County. 


Asotin. 
Chelan. 
Clark.. 


Ferry 

King 

Kittitas... 
Okanogan. 
Snohomish. 

Stevens 

Whatcom.. 


Copper. 


Lead. 


Quantity. 


Pounds. 


Value. 


Quantity, 


Pounds. 


]■ 


52 


Total. 


24,363 

138,302 

72,313 


$10 


4,702 
26,692 
13,956 


Value. 


926,100 


$52,787 


235,030 


45,360 


926,100 


52,787 


Total 
value. 


$995 

291 

100 

88,482 

22,442 

17,895 
32,971 

149, o49 

38,508 


360,533 
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The  s«ie8  of  tables  which  follow,  the  nature  of  each  of  which  is 
indicated  bv  the  heading,  gives  details,  by  counties,  which  show  in 
condensed  form  the  condition  of  mining  in  Washington  during  the 
year  1906: 


Tonnage  of  ore  told  or  Irtaled  ii 


1  lOOG,  bij  Hnils  of  Off*  nnrf  by  o 


CooDtles. 

Dry^ral- 

'S' 

i'ii 

ToWl. 

oTc^l^^ 

•.| 

"Si 

2.9IX> 

1 

200 
3,793 

4,160 

S36 

-xlaa 

+e!f.3ll 

«3t- 

27.133 

Average  TKlue  In  sold  and  silver  per  ton 

Nmnhtr  <^  mmei  r-kutifiat  by  rkUf  prodiirl  in  Wagkinoton  in  1906,  by  foiintirt. 


Non- 

Iton. 

r. 

d  plsccr  ml 

To- 

Gold. 

2" 

■    i 

3 

Decpmlnea. 

c™.,. 

D... 

Stato. 

811- 

Cop- 
per. 

■».. 

To- 
tftl. 

«3 

i 
i 

iO 

i 

1 

" 

^ 

1 

4 

' 

■! 

1 

...... 

i 

' 

J 

a 

^ 

«■ 

.-j3 

,    ,. 

23 

1 

Sourte  t^  goU  pndwlion  in  Waihinglon,  by  Hnd>  »/  a 


1 1906.  by  counlii-t.  in  fine 


Placers. 

rx*pni 

nes. 

Conntla. 

8m™o'!i« 

Copper 

Lead 
orea. 

ToUl. 

Total. 

«i07 

3.42l!aS 

4.35 

39fi:ii 

3,765:36 

66  42 

0.10 

133.08 

29,03 

MS 

70158 

+817:70 

-9:S4S-23 

+  153.96 
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Source  of  silver  production  in  Washington,  by  kinds  of  ore,  in  1906^  by  counties y  in  fine 

ounces. 


Counties. 


Asotin,  Chelan,  and  Clark. 

Ferry  and  Franklin 

King  and  Kittitas 

Okanogan 

Skamania  and  Snohomish. 

Stevens 

Whatcom 


Total 

Increase  (-f )  or  decrease  (— ) 


Placers. 


19 


39 
6 


'8 


141 
+  81 


Deep  mines. 


Dry  or 

siliceous 

ores. 


Copper, 
ores. 


26,458 

877 

5,656 


4,600 
388 


37,979 
■69,758 


Lead 
ores. 


896 
5,084 
1,193 


579 


7,178 
+  804 


579 
10,626 


Total. 


26,463 

877 

6,552 

5,084 

6,372 

388 


45,736 
■79,580 


Total. 


19 

26,463 

916 

6,558 

5,0S4 

6,372 

466 


45.877 
•79,499 


REVIEW    BY    INDIVIDUAL    COUNTIES. 


ASOTIN  AND  CLABK  COUNTIES. 


There  are  3  producing  mines  in  these  two  counties,  all  surface 
placers  with  small  outputs. 


CHELAN  AND  FRANKLIN  COUNTIES. 


One  placer  and  2  quartz  mines  reported  production  from  Chelan 
County  in  1906.  The  county  shows  a  very  material  falling  off  from 
the  1905  output,  owing  to  the  fact  that  the  La  Rica  Consolidated 
Mining  Company  did  not  operate  its  mill  during  the  year. 

No  producing  mines  are  reported  from  Franklin  County  for  the 


year. 


FEBRY  COUNTY. 


Ferry  County  reports  9  gold  mines  and  1  copper  mine  operated 
productively  in  1906.  The  output  for  the  year  shows  a  decrease  of 
$15,311  in  gold  and  $3,377  in  silver  as  compared  with  1905.  There 
were  no  productive  placers  in  the  county,  the  output  having  been 
from  quartz  and  copper  mines.  There  are  three  districts  in  the 
county — Meteor,  Danville,  and  Republic,  the  latter  being  the  only 
one  of  much  importance,  the  others  having  yielded  only  nominal 
amounts  from  a  small  quantity  of  ore. 

Republic  district. — In  this  district  6,323  tons  of  ore  were  worked, 
yielding  $69,957  in  gold  and  $17,653  in  silver — less  than  in  the  pre- 
vious year.  The  ore  treated  averaged  $11.12  per  ton  in  gold  and 
$2.79  in  silver.  The  principal  promicers  w^ere  the  Ben  Hur,  Pearl 
Consolidated,  and  Quilp.  A  good  deal  of  the  ore  was  shipped  to 
British  Columbia  smelters  for  treatment.  The  largest  proaucer  of 
both  gold  and  silver  is  the  Ben  Hur,  although  the  Pearl  Consolidated 
had  the  largest  tonnage.  Although  Republic  is  considered  one  of 
the  best  camps  in  the  State  the  mines  were  quite  generally  closed 
during  1906,  awaiting  a  cheaper  means  of  treating  their  ore.  The 
ore  is  siliceous  with  good  values  in  gold  and  silver  and  practically  no 
copper.  It  is  supposed  that  the  ore  will  yield  to  fine  grinding  and 
cyaniding,  and  it  is  understood  that  a  company  has  been  organized 
to  erect  a  plant  of  this  character.  At  present  the  cost  of  freight 
and  treatment  leaves  too  small  a  profit  to  the  miners  for  many  mines 
to  be  worked. 
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KINa  AND  KITTITAS  COUNTIES. 

King  County  had  but  one  productive  mine  during  the  year — the 
Apex,  near  Berlin,  Money  Creek  district.  Kittitas  had  9  producers, 
or  which  6  were  placers  and  3  deep  mines.  The  placers  are  all 
worked  in  a  small  way,  and  there  were  only  628  tons  of  quartz 
worked.  The  total  output  of  the  two  counties  amounted  to  $22,442, 
or  $2,948  more  than  m  1906.  No  copper  was  produced  though 
there  was  a  small  output  of  the  metal  the  previous  year.  The 
placers  were  all  in  the  Swauk  district,  as  were  the  deep  mines.  There 
are  no  specially  prominent  producers,  either  placer  or  quartz.  Re- 
poTts  were  received  from  32  nonproductive  mines  in  King  County 
and  46  in  Kittitas  County. 

OKANOGAN  COUNTY. 

This  county,  while  reporting  output  from  one  placer  mine  and  6 
deep  ones,  sent  in  returns  of  128  nonproductive  properties,  the 
largest  number  of  this  class  of  any  county  in  the  State.  The  placer 
is  in  the  Chesaw  district,  and  the  quartz  mines  in  the  Bodie,  Cnesaw 
(or  Myers  Creek),  Loomis,  and  Wannicut  Lake  districts.  The  great- 
est tonnage  is  from  the  Bodie,  but  the  greatest  production  is  from 
the  Myers  Creek.  The  principal  gold  mine  is  the  Butcher  Boy  at 
Myers  Creek.  The  Prize  Mining  Company  at  Nighthawk  is  the 
largest  silver  producer.  The  output  of  gold  shows  an  increase  of 
$2,063  as  compared  with  1905.  The  county  shows  an  output  of 
24,363  pounds  of  copper  in  1906  as  against  none  the  previous  year. 
The  entu*e  county  suffers  from  lack  of  railway  transportation  f acihties. 

SNOHOMISH  COUNTY. 

In  this  county  are  4  productive  mines,  all  of  which  have  copper  as 
their  principal  product;  52  nonproductive  mines  are  also  reported. 
The  total  output  of  gold  was  $2,873,  silver  $3,406,  and  copper  $26,692, 
a  total  of  $32,971.  The  principal  mines  are  the  Bunker  Hill  Mining 
and  Smelting  Company  at  Index,  the  Etliel  Consolidated  at  the  same 
place,  the  Bonanza  Queen  at  Silverton,  and  the  Wayside  at  Granite 
Falls.  The  county  shows  a  material  falling  off  of  output  for  the 
year. 

STEVENS  COUNTY. 

This  continues  to  be  the  most  productive  mining  county  in  Wash- 
ington. In  1906  there  were  10  producing  mines,  all  deep  ones,  and 
94  which  were  nonproducers.  Tiie  10  active  mines  yielded  a  total  of 
$148,849,  of  which  $77,837  was  gold,  $4,269  silver,  $13,950  copper, 
and  $52^87  lead.  The  total  output  was  about  75  per  cent  of  that  of 
1905.  The  falling  off  was  largely  in  gold,  the  output  of  that  metal 
being  less  than  in  1905  by  $88,026;  tlie  silver  shows  a  falling  off  of 
$11,553.  In  this  county  are  the  districts  of  Chewelah,  Deer  Trail, 
Marcus,  Pierre  Lake,  Kettle  Falls,  Metalline,  Northport,  and  Spring- 
dale.  By  far  the  largest  gold  producer  is  tlie  First  Thought  mme  of 
the  Pierre  Lake  district. 

The  greatest  amount  of  silver  is  yielded  by  the  Deer  Trail  mine  in 
the  Deer  Trail  district.  The  copper  comes  mainly  from  the  Napoleon 
mine  at  Marcus,  and  the  principal  lead  producer  is  the  Last  Chance 
mine  of  the  Jupiter  Lead  Company  at  Northport.  This  latter  is  a 
nonargenliferous  ore,  which  is  snipped  direct  to  Joplin,  Mo.     In  com- 
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mon  with  the  other  counties  of  the  State,  the  production  of  copper  in 
Stevens  County  has  increased,  the  increase  amounting  to  56,869 
pounds,  four  times  that  of  the  previous  year. 


WHATCOM  COUNTY. 


This  is  the  principal  placer-mining  county  of  the  State,  the  output 
of  its  placer  mines  of  Slate  Creek  district  amounting  to  $14,617  out 
of  a  total  for  the  State  of  $19,304.  It  also  has  a  production  of  con- 
siderable quartz  gold,  the  amount  being  $23,631  for  the  past  year 
from  the  districts  of  Slate  Creek  and  Mount  Baker,  the  latter  yielding 
the  larger  proportion.  Most  of  the  quartz  mines,  however,  are  in  the 
development  stage.  The  Ruby  CreeK  mine,  operated  by  the  Granite 
Creek  Gold  Mining  Company,  is  the  largest  producing  placer  mine, 
and  the  Mount  Baker,  in  the  Mount  Baker  district,  is  tne  principal 
quartz  property.  The  output  of  the  coimty  is  $52,830  less  than  in 
1905,  this  Deing  mainly  due  to  the  less  extensive  operations  of  the 
principal  quartz-mining  company. 


WYOMING. 


By  Chester  Naramore. 


PRODUCTION. 


According  to  the  returns  received  by  the  Geological  Survey,  Wyom- 
ing produced,  during  1906,  315.46  fine  ounces  or  gold,  equivalent  to 
$6,521 ;  136  fine  ounces  of  silver,  valued  at  $91 ;  and  24,000  poimds  of 
copper,  worth  $4,632. 

This  production  was  obtained  from  10  mines,  of  which  4  were 
placer  and  6  deep,  as  compared  with  7  placers  and  6  deep  mines  in 
1905.  The  deep  mines  produced  518  tons  of  ore  in  1906,  as  compared 
with  31,007  tons  in  1905.  Of  this,  60  tons  were  of  copper  ore,  while 
tlie  balance,  458  tons,  would  be  classified  as  siliceous  and  averaged 
$12.05  in  gold  and  silver  values.  From  the  latter  the  gold  savings 
amounted  to  $5,136,  leaving  $1,385  as  the  total  gold  won  by  the  years 
placer  operations  in  Wyoming.  The  copper  ore  contained  no  gold 
nor  silver. 

Production  of  goldy  silver,  arid  copper  in  Wyoming  in  1905  and  1906. 


^r^^^ 1 

19 

Metal. 

Quantity. 

Gold fine  ounces. . 

Silver do  ... 

Copper poimds. . 

1,293.81 

3,655 

2,394.008 

Total 

Value. 


S26,745 

2,208 

373,465 

$402,418 


1906. 

Decrease. 

Quantity. 

Value. 

Quantity. 

Value. 

315.46 

136 

24.000 

$6,521 

91 

4.632 

97a  35 

3,519 

2,370,008 

S20,224 

2,117 

368,833 

11,244 


391, 174 


The  above  table  reveals  a  decrease  of  $20,224  in  gold,  3,519  fine 
ounces  of  silver,  and  2,370,008  pounds  of  copper,  or  a  total  falling 
off  in  value  of  $391,174.  . 

The  reduction  in  gold  is  due  principally  to  a  falling  off  in  FVemont 
and  Carbon  counties.  In  the  lormer,  the  idleness  of  one  large  pro- 
ducer, coupled  with  a  greatly  diminished  output  from  the  other 
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mines,  reduced  the  county  total  to  about  one-quarter  of  the  produc- 
tion of  1906.  The  large  decrease  in  the  production  of  silver  and 
copper  is  due  to  the  Fact  that  the  mines  of  Carbon  County  were 
without  smelter  or  transportation  facilities  during  the  year  1906. 

The  smelter  report  for  1906  indicates  a  larger  production  of  silver 
and  copper  than  stated  above,  but  this  probably  represents  ore 
mined  in  1905  and  held  in  stock  and  smeltea  in  1906. 


Source  of  gold  and  silver  production  in  Wyoming  in  1906. 


Gold. 


Silver. 


Tonnage.; 


Quantity.      Value.      Quantity. 


Deep  mines . . 
Placer  mines. 

Total.. 


Sfiort 
tons. 
a  518 


518 


Fine 
ounces. 
248.45 
67.01 

315.46 


15,136 
1,385 

6,521 


Fine 
ounces. 
127 
9 


136 


Value. 


Total 
value. 


$85 

6 


$5,221 
1,391 


91 


6,612 


a  458  tons  of  siliceous  ore,  containing  no  base  metal  values,  and  60  tons  of  copper  ore,  containing  no 
gold  and  silver. 

Prodxcction  of  gold,  silver,  and  copper  %n  Wyomiruj  m  1906,  by  counties. 


County. 

Pro- 
ducing 
mines. 

3 
3 

4 

Ool 
Quantity. 

Fine 
ounces. 
3.00 
47.66 

264.80 

d. 
Value. 

Silv. 
Quantity. 

Fine 
ounces. 

[?r. 

Copper. 

Quantity.      Value. 

- 1 

Pounds. 

24,000        $4,632 

Total 

Value. 

value. 

Albany-Carbon. . 

$62 
985 

5,474 

$4,694 
991 

Crook. 

9 
127 

$6 
85 

F  remont  and 
Uinta. 

1 

5,559 

Total 

10  ; 

i 

315.46 

6,521 

136 

91 

24,000 

4,632 

11,244 

PRODUCTION    BY    COUNTIES. 


ALBANY  AND  CABBON  COUNTIES. 


In  comparing  the  sources  of  the  production  of  1905  and  1906  by 
counties,  it  will  be  noted  that  there  were  3  mines  producing  in 
Albany  and  Carbon  counties  in  1906,  against  4  mines  the  previous 
year,  and  that  the  gold  production  amounted  to  only  $62  as  against 
$4,926.  The  silver  fell  off  3,559  ounces,  and  the  copper  output 
decreased  from  2,394,008  to  24,000  pounds. 


ALBANY  COUNTY. 


There  was  but  little  production  from  the  mines  of  Albany  County, 
the  La  Plata  district  rurnishing  small  shipments.  Mining  activity 
was  confined  almost  wholly  to  development  work,  and  in  this  respect 
Douglas  Creek  was  the  most  active  section. 

The  Douglas  Consolidated  Placer  Mining  Company  leased  its  prop- 
erty to  the  Suffolk  Exploration  Company,  which  erected  a  plant  cap- 
able of  handling  1,500  cubic  yards  of  gravel  per  day,  and  expects  to 
make  a  large  production  in  1907. 

Work  has  been  resumed  at  the  Rambler  mine,  at  Holmes,  after 
two  years  of  idleness,  and  a  production  is  expected  for  1907.     The 
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Industrial  ^fining  Ck>mpaDy,  operating  the  Big  NeD  mine;  the  Mer- 
chants Copper  Company,  and  the  Wyoming  GiAd  and  Copper  Con^ 
panv  also  report  development  work. 

Tte  Strong  Copper  Mining  Company,  in  the  Horse  Creek  district, 
intends  to  build  a  50-ton  concentrator  and  begin  shipments  during 
1907- 

'  The  Utopia  ilining  Company  is  pushing  the  development  of  its 
property  in  the  Centennial  aistrict,  bv  tunnel. 

Only  assessment  work  is  reported  from  the  Jelm  Mountain  dis- 
trict. 

CASBOV  QOUSTT. 

Carbon  County,  the  mainstay  of  Wyoming's  production  during 
1905,  made  a  total  output  of  only  a  few  thousand  pounds  of  copper 
in  1906.  The  output  of  this  county  is  derived  principally  from  the 
Battle  Lake  district,  commonly  termed  the  Encampment  district. 
Since  the  mines  of  this  entire  section  depend,  in  a  large  measure,  on 
the  Penn- Wyoming  Company  at  Encampment  for  a  market  for  their 
ores,  the  closing  of  the  smelter  of  this  concern  meant  the  stopping  of 
the  output  of  the  whole  district. 

On  March  28,  1906,  fire  destroyed  the  concentrator,  power  house, 
and  electric-light  plant  of  this  company.  The  works  had  been  closea 
doi^Ti  for  the  winter  on  account  of  heavy  snows,  and  with  this  disaster 
it  was  impossible  to  handle  any  ore  during  the  balance  of  1906.  The 
company  immediately  began  to  replace  tne  destroyed  structures. 

Tne  completion  of  the  railroad  which  the  Penn-Wyoming  Company 
is  building  into  the  district  from  Walcott,  on  the  Union  Pacific,  will 
mean  much  to  the  entire  section. 

In  spite  of  the  misfortune  mentioned  above,  about  20  mines 
reported  development  work  during  1906,  including  the  Charter  Oak 
Copper  Mining  Company,  the  Itmay  Mining  Company,  the  Elkhom 
mine,  the  Jack  Pot  \Iining  and  Millmg  Company,  the  Azurite  Mining 
Company,  the  Congo  Mining  Company,  the  Dill  Gold  and  Copper 
Mining  Company,  the  Pluto  Gold  and  Copi>er  Mining  Company,  the 
Snake  River  Consolidated  Mining  Company,  the  Wyoming  Copper  and 
Gold  Mining  Company,  and  the  Independence  Mining  Company. 
The  last-named  company  reports  the  occurrence  of  a  rather  high 
percentage  of  nickel  in  its  ore. 

It  is  stated  that  the  Stemp  Spring  Coal  and  Power  Company  will 
erect  a  250-ton  smelter  at  Dillon  during  1907. 

BIG  HOBN  COUKTY. 

During  1906  the  companies  controlling  the  most  desirable  prospects 
in  Big  Horn  County  devoted  their  energies  to  further  development, 
while  considerable  prospecting  was  also  carried  on.  Many  of  the 
holdmgsof  the  Wood  River  district  belong  to  residents  of  Leaa,S.  Dak. 

CROOK  COUNTY. 

The  output  from  Crook  County  was  derived  from  3  placer  mines, 
the  same  number  as  in  1905,  and  amounted  to  $985  in  gold  and  9 
fine  ounces  of  silver,  a  decrease  in  gold  of  $302. 

There  was  increased  activity  among  the  deep  mines  of  this  cx)unty 
in  1906,  1  in  Bear  Lodge  distnct  and  3  in  Hurricane  district  reporting 
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development  work.     In  addition  2  of  the  latter  district  state  that  they 
expect  to  begin  shipments  during  1907. 

ihe  entire  placer  output  was  derived  from  the  Hurricane  district, 
located  about  10  miles  northeast  of  Sundance,  near  the  South  Dakota 
line.  

FBXKONT  COUKTY. 

During  1906  Fremont  County  produced  gold  to  the  value  of  $5,474 
and  127  fine  oimces  of  silver,  or  about  five-sixths  of  the  total  gold 
and  practically  all  of  the  silver  produced  in  Wyoming.  There  were 
3  deep  mines  and  1  placer  in  operation. 

In  the  Coppjer  Mountain  district  the  Wind  River  Mining  and  Mill- 
ing^Company  is  installing  a  small  stamp  mill. 

The  Black  Diamond  mine,  the  Lost  Cabin  Mining  Company,  and 
the  Thermopolis  Copper  Mining  Company  also  report  development.  At 
present  this  section  is  greatly  handicapped,  as  are  other  camps  of 
this  State,  by  lack  of  transportation  facilities. 

The  Federal  Gold  Mining  Company  operated  the  Carissa  mine,  in 
the  South  Pass  district,  and  development  work  has  been  started  at 
the  Lone  Star  mine,  in  the  Atlantic  district. 

JOHNSON  COUNTY. 

Work  has  been  resumed  by  the  Kelly  Creek  Mining  Company,  of 
Buffalo,  after  a  period  of  idleness  extending  over  four  years.  Diffi- 
culties have  been  expenenced  in  saviujg  the  values.  The  Bull  Camp 
Mining  Company  has  also  begun  working  on  their  property. 

LARAMTK  COUNTY. 

There  was  no  production  reported  last  year  from  this  county, 
but  development  work  was  carried  on  at  a  few  places,  with  prospect 
of  shipping  in  1907. 

NATBONA  COUNTY. 

Development  work  was  continued  at  the  Blue  Cap  mine,  Casper 
Mountain  district,  and  more  ore  mined  than  in  1905,  but^o  shipments 
were  made.  

UDTTA  COUNTY. 

The  Jackson  Hole  Mining  Company  reports  the  construction  of 
about  6  miles  of  ditch,  preparatory  to  operating  their  placers  in  the 
Jackson  Hole  district.  A  small  quantity  of  placer  gold  was  derived 
from  bench  gravels  on  the  east  side  of  Snake  Kiver. 


COPPER. 


By  L.  C.  Graton. 


INTRODUCTION. 

The  collection  of  copper  statistics  for  the  Geological  Survey  has, 
xintil  recently,  been  in  the  hands  of  Mr.  Charles  IsirchhoflF,  of  New 
York,  who  organized  this  work  in  1883,  carried  it  on  most  success- 
fully, and  built  up  a  set  of  statistics  which  came  to  be  regarded  as  the 
most  authentic  in  the  countr}\  In  1906,  when  Mr.  Kirchhoff,  owing 
to  the  pressure  of  other  business,  reUnquished  this  work,  it  was  trans- 
ferred to  the  writer,  who  takes  this  opportunity  to  express  to  his 
predecessor  his  great  obligation  for  mucn  assistance  and  his  apprecia- 
tion for  the  condition  in  which  the  work  was  turned  over  to  him. 

In  the  transformation  from  copper  ore  to  pure  metal  there  are  in 

feneral  three  successive  processes — mining,  smelting,  and  refining, 
n  the  process  of  smelting  a  part  of  the  copper  contained  in  the  ore 
is  lost,  and  loss  likewise  occurs  in  refining  the  product  of  the  smelters. 
Furthermore,  as  these  processes  are  applied  to  the  same  material 
at  successive  times,  a  fluctuation  in  the  mine  production  does  not 
appear  in  the  smelter  production  till  a  later  date,  and  it  is  still  later 
in  the  refinery  production.  Figures  representing  the  output  from 
these  several  operations  during  any  year  will  therefore  differ,  and 
each  set  of  figures,  if  properly  explained  or  qualified,  may  be  taken 
to  represent  the  production  or  copper  in  that  year.  The  significance 
of  each  set  of  figures  and  the  advantages  and  disadvantages  which 
each  possesses  as  a  means  of  recording  the  progress  of  the  copper 
industry  are  outlined  in  the  following  pages. 

MINE  PRODUCTION. 

As  a  measure  of  the  actual  quantity  of  copper  taken  from  the 
ground  in  a  given  year,  the  figures  of  production  should  show  the 
total  copper  content,  by  exact  assay,  of  all  ores  mined  in  that  year. 
Such  figures  would  have  very  little  practical  value,  however,  and 
they  are  in  most  instances  unobtainable. 

Of  far  greater  importance  are  those  figures,  reported  by  the  mines, 
which  are  based  on  the  smelter  returns  to  the  mining  companies  on 
all  ore  shipped  from  the  mines  during  the  year.  Unfortunately,  the 
components  of  this  total  can  not  in  all  cases  be  obtained  on  the  same 
basis.  For  example,  mining  companies  which  operate  their  own 
smelters  commonly  report  the  year's  smelter  production  as  the  pro- 
duction of  the  mine;  other  companies  give  actual  assay  content  of 
those  ores  shipped  which  contained  sufficient  copper  to  be  paid  for; 
and  perhaps  tne  greater  number  of  mines  that  ship  to  custom  smelters 

.S73 
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report  onlj^  the  quantity  of  copper  for  which  payment  is  received. 
This  quantity  is  computed  on  tne  basis  of  the  dry  assay,"  which  is 
the  actual  content  by  wet  assay  of  the  ores  or  other  materials  minus 
a  deduction  assumed  to  represent  or  to  cover  the  loss  attendant  on 
smelting.  This  deduction  is  in  some  cases  on  a  sliding  scale  of  per- 
centage which  varies  with  the  grade  of  ore,  the  deduction  being  pro- 
portionately greater  the  lower  the  grade.  More  commonly  it  is  an 
arbitrary  deduction  of  a  fixed  number  of  units  from  the  percentage 
of  copper  in  the  ore  as  determined  by  wet  assay,  in  which  case  also 
the  deduction  is  ^eatest  on  the  lowest  grades  or  ore.  A  figure  often 
used  as  this  arbitrayy  deduction  is  1.3;  this  represents  about  the 
minimum  claimed  for  loss,  except  in  a  few  cases  of  special  contract. 
On  this  basis  no  payment  is  made  for  copper  in  an  ore  carrying  1.3 
per  cent  or  less;  m  an  ore  carrying  2.6  per  cent  of  copper  only  half 
of  the  metal  is  paid  for;  and  in  a  13  per  cent  ore  payment  is  made  for 
90  per  cent  of  tne  copper.  Deductions  of  this  magmtude  undoubtedly 
cover  the  losses  in  nearly,  if  not  quite  all,  kinds  of  materials  smelted., 
possible  exceptions  being  lead-hearing  ores  high  in  copper,  lead 
mattes,  and  rich  fines,  particularly  of  oxidized  ores,  which  eive  high 
flue-dust  losses.  Such  deductions  are  becoming  increasingly  favor- 
able to  the  smelters,  because  the  average  grade  of  ore  smelted  de- 
creases year  by  year  as  a  result  of  expanding  f aciUties  for  transportSir- 
tion  of  improvements  in  smelting  practice,  and  of  general  lowering 
of  costs  of  production,  and  especially  under  the  influence  of  a  high 
copper  market,  as  during  1906.  Returns  to  the  mines  on  such  a 
basis  are,  in  other  words,  generally  lower  than  the  actual  recovery, 
and  the  total  of  mine  reports  in  States  where  most  of  the  ore  is  treat^ 
at  custom  plants  is  lower  than  the  reports  for  such  States  from  the 
smelters  themselves.  This  is  especially  true  in  the.  case  of  States 
whose  ores  average  low  in  copper  and  are  marketed  because  of 
values  in  other  metals. 

This  method  of  mine  report  of  copper  production  based  on  snaelter 
returns  to  the  mines  is  tne  one  followed  by  the  Geological  Survey 
in  giving  the  figures  for  copper  output  included  in  the  report  on  gold 
and  silver.  Such  a  method  allows  the  most  exact  distribution  of 
the  production  according  to  original  source,  not  only  among  the 
States,  but  also  among  counties  and  mining  districts  that  it  is  pos- 
sible to  reach. 

The  possibility  of  error  ent^riug  into  the  figures  is  a  little  greater 
than  in  the  case  of  smelter  and  remiery  figures.  This  is  due  partly  to 
the  great  number  of  producing  mines  as  compared  with  the  number 
of  reduction  works,  and  partly  to  the  fact  that  many  small  producers 
do  not  keep  as  careful  records  of  production  as  could  be  desired. 
Experience  has  shown,  however,  that  the  mine  returns  are,  on  the 
whole,  very  reliable. 

SMELTEB  PBODTJCTION. 

Almost  75  per  cent  of  the  copper  at  present  produced  in  the  United 
States  first  passes  through  the  stage  of  copper  matte,  which  is  then 
further  concentrated  by  convertiug  or  bessemerizing  it  into  blister 
copper.  The  matte  is  distinctly  an  intermediate  or  transition  prod- 
uct, and  as  in  present  practice  a  great  proportion  of  the  matte  pro- 
duced is  transterred  wnile  molten  from  the  blast  or  reverberatory 
furnaces  to  the  converters,  it  is  impossible  to  ascertain  and  unessen- 
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tial  to  know  the  actual  copper  content  of  all  matte  produced  in  the 
coimtry  during  the  year.  Of  blister  copper,  however,  it  is  possible 
to  learn  very  accurately  the  fine  copper  content,  for  practicaQy  all- 
plants  which  turn  out  this  product  measure  their  production  in  such 
terms. 

The  production  of  copper  in  blister  shows  how  much  of  that  metal 
was  recovered  from  the  ores;  and  as  the  loss  in  refining  is  small,  it 
also  represents  approximately  the  quantity  of  refined  copper  that  will 
ultimately  be  recovered  from  the  ores  that  were  smeltea  during  the 
year.  In  addition  to  this  difference  between  actual  recovery  on  the 
one  hand  and  actual  ore  content  or  assumed  recovery  on  the  other, 
disparity  in  the  smelter  and  the  mine  figures  of  production  is  due  also 
to  two  other  conditions.  One  of  these  is  the  fact  that  the  copper 
content  of  material  in  transit  between  mine  and  smelter  is  likely  to 
differ  at  the  beginning  and  at  the  end  of  the  year;  the  other  is  the  fact 
that  the  quantity  of  copper  in  raw  or  unfinished  material  in  stock  at 
the  smelter,  commonly  differs  at  the  beginning  and  at  the  end  of  the 
year.  Regularity  in  mine  and  smelter  production,  and  uniformity  in 
transportation  conditions  tend  to  minimize  the  difference  residting 
from  these  last  two  facts. 

The  plants  that  produce  blister  copper  are  comparatively  numer- 
ous, and  most  of  them  are  situated  at  or  near  the  principal  mining 
districts  and  receive  directly  from  the  mines  the  great  proportion  of 
the  material  which  they  treat,  the  onlv  important  exception  being 
the  receipt  of  matte  from  the  relatively  tew  smelters  that  do  not  oper- 
ate converting  plants.  The  smelter  figures  are  therefore  well 
adapted  to  division  according  to  original  sources  of  the  copper.  By 
the  exercise  of  proper  care*  totals  can  be  compiled  for  each  State 
i^hich  are  very  nearly  accurate.  So  far  as  distribution  is  concerned, 
however,  the  smelter  figures  can  not  be  made  as  accurate  as  the  mine 
figures,  and  it  is  impracticable  to  obtain  through  the  smelters  further 
wioUy  precise  division  into  county  and  district  production,  as  may 
be  done  from  the  mine  returns. 

With  the  exception  of  a  small  quantity  which  is  refined  electro- 
lytically,  the  native  copper  of  Michigan,  known  as  "Lake  copper,''  is 
-smelted  and  refined  by  essentially  one  operation,  without  tne  pro- 
duction of  either  matte  or  blister.  This  refined  Lake  copper  there- 
fore bears  the  same  relation  to  the  ores  from  which  it  is  derived  as 
bUster  copper  does  to  ores  of  the  West  and  South,  and  the  smelter 
production  of  Lake  copper  is  accordingly  added  to  the  blister  produc- 
tion to  arrive  at  the  total  smelter  production  of  the  country. 

BEFINEBY  PBODTJCTION. 

Nearly  96  per  cent  of  the  bUster  copper  of  the  United  States  is  sub- 
jected to  electrolytic  refining  both  to  recover  the  gold  and  silver  that 
it  contains  and  to  remove  deleterious  elements.  The  product,  known 
as  electrolytic  copper,  is  turned  out  not  only  in  the  requisite  condi- 
tion of  purity  but  in  shapes,  such  as  wire  bars,  ingots,  etc.,  best 

a  There  is  no  question  that  certain  4gure8  of  production  based  on  smelter  returns,  which  have  been 
pabilshed  for  1006  and  previously,  have  been  inaccurate  in  distribution  because  of  failure  to  consider 
tbe  somoe  of  materials  treated  in  plants  whose  final  product  is  matte.  For  exampl  ,  smelter  A,  which 
mates  matte  only,  may  draw  its  ores  from  several  states*  smelter  B,  to  which  this  matte  is  shipped 
for  conversion,  is  not  aware  of  the  first  source  of  the  material  and  erroneously  credits  the  entire  copper 
recovery  from  this  matte  to  the  State  in  which  smelter  A  is  situated.  It  is  necessary,  therefore,  to 
learn  from  both  A  and  B  the  sources  of  their  n'ceipts,  and  it  is  necessary  to  learn  from  A  at  what  con- 
-  verting  plant  or  plants  its  matte  is  treated. 


376  MTXZRAL   RESOURCES. 

adapted  for  the  principal  consuming  industries.  The  appearance  of 
this  product  marKS  the  end  of  the  complex  process  <rf  copper  produc- 
tion, and  the  quantity  produced  in  a  given  year,  plus  the  production 
at  Lake  copper  and  a  small  quantity  of  casting  copper,*  represents 
the  year's  aadition  to  the  supply  of  marketable  copper.  The  refinery 
production  diflFers  from  the  smelter  production  in  three  particulars 
just  as  the  smelter  and  mine  productions  differ;  these  are  loss  in  refin- 
ing, which,  however,  is  much  smaller  than  smelting  losses;  difference 
in  Quantities  in  transit  between  smelter  and  refinery  at  the  beginning 
ana  at  the  end  of  year;  and  difference,  at  the  same  dates,  in  stocks  m 
unfinished  material  at  the  refinery. 

To  the  dealer  and  the  consumer  this  refinery  production,  repre- 
senting marketable  copper,  is  the  one  which  possesses  most  signifi- 
cance, the  productions  of  mines  and  smelters  mdicating  possibuities 
of  future  months  rather  than  final  results  accomplished  to  date. 
From  this  point  of  view  refiner^'  figures  are  the  best  and  most  accurate 
measure  or  the  copper  production  of  the  year.  There  are  certain 
disadvantages,  however,  connected  with  figures  reported  by  the 
refineries.  The  refining  plants  are  few  in  number  ana  most  of  them 
handle  the  product  of  many  smelters,  from  which  they  are  far  distant. 
The  books  of  the  refiner  credit  the  refined  copper  produced  to  the 
States  in  which  are  located  the  smelters  from  whicn  he  derives  his 
blister.  Distribution  of  the  final  product  to  the  States  where  the  ore 
was  actually  mined  can  not,  therefore,  be  made  with  the  degree  of 
accuracy  or  which  the  smelter  fimu^es  are  capable,  and  in  this  report 
no  such  distribution  is  attempted.  Ever}'  precaution  must  be  taken, 
on  the  other  hand,  to  exclucle  from  production  reported  as  domestic 
by  the  ^;efineries,  the  copper  contained  in  foreign  ores  smelted  in  the 
plants  of  this  country  and  shipped  to  the  refineries  indiscriminately 
along  with  the  product  of  domestic  ores. 

SUMMABY. 

It  appears,  then,  that  the  production  reported  by  the  mines, 
that  reported  by  the  smelters,  and  that  reported  by  the  refineries 
each  measures  a  different  phase  or  step  in  copper  production  and 
each  adds  something  to  a  knowledge  or  the  progress  of  the  copper- 
producing  industry.  The  mine  production  is  of  primary  interest 
to  the  first  producer,  the  miner,  and  also  permits  the  distribution 
of  total  production  according  to  counties  and  mining  districts  as 
well  as  to  States.  The  smelter  production  is  probably,  considering 
distribution  and  recovery,  the  most  accurate  measure  of  the  actual 
copper  production  of  the  country  and  of  each  State.  The  refinery 
proauction  shows  the  quantity  of  copper  from  domestic  materials 
actually  prepared  for  consumption  during  the  year,  but  does  not 
permit  the  most  accurate  distribution  by  States,  and  is  liable  to  slight 
error  through  the  possible  inclusion  of  scrap  copper  and  of  the  foreign 
material  smelted  in  this  country. 

Figures  representing  all  three  stages  of  copper  production  have 
been  compiled  and  are  published  in  this  report.     The  smelter  pro- 

aA  small  peroent^^e  of  the  blister  copper  produced  is  sufficiently  free  from  impurities  for  certain  uses 
and  does  not  contain  enough  gold  and  silver  to  pay  for  their  recovery  by  electrolysis.  This  is  accord- 
ingly refined,  like  Lake  copper,  by  the  furnace  process  and  by  **  poling."  It  is  commonly  not  suitable 
for  electrical  purposes  nor  for  brass  manufacture,  and  is  used  mainly  for  making  copper  castings.  On 
the  market,  therefore,  it  is  known  as  casting  copper. 
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duction — that  is  the  production  of  blister  and  Lake  copper — is 
chosen  as  the  most  significant  of  these  for  the  reasons  outlined. 
This  basis  of  reporting  production,  moreover,  is  the  one  most  in  use 
for  compiUng  and  comparing  the  production  of  different  coimtries 
and  of  the  world  from  year  to  year. 

SUMMARY  OF  STATISTICS 

The  following  statistical  statement  summarizes  the  copper  industry 
in  the  United  States  in  1906. 

Summary  of  statistics  of  the  copper  industry  in  the  United  States  in  1906. 

Production  of  copper: 

Smelter  output pounds. .     917, 805, 682 

Value  of  domestic  production  of  copper $177,  595, 888 

Mine  production pounds. .     916, 971, 387 

Refinery  production: 

Electrolytic pounds. .  648,  614,  592 

Lake do....  205,608,382 

Casting do. . . .     33, 459, 413 

Total  domestic pounds. .      887,  682, 387 

Total  domestic  and  foreign do 1, 079, 052, 409 

Total  ore  treated short  tons. .        19,  743, 000 

Average  yield  of  copper per  cent . .  2. 15 

Copper  ore  treated short  tons. .        18, 000, 000 

Average  yield  of  copper per  cent . .  2.  50 

Imports,  in  terms  of  refined  copper pounds. .       215, 402,  841 

Exports,  in  terms  of  refined  copper do 446, 750, 711 

Consumption: 

Electrical  purposes pounds. .  340, 000, 000 

Brass  manufacture do 210, 000, 000 

Copper  sheets,  etc do 35, 000, 000 

Castings,  etc do 100,000,000 

Total pounds. .  685, 000, 000 

Prices  of  refined  copper: 

Electrolytic cents  per  pound . .  19. 30 

Lake do 19. 55 

Casting do....  19.10 

^World's  production pounds. .  1, 596, 973, 700 

PRODUCTION. 
GENERAL  CONDITIONS  OF  INDTTSTBY. 

The  copper  industry  of  the  United  States  experienced  unusual  con- 
ditions during  the  year  1906.  Prices  generally  better  than  15  cents 
Eer  pound,  which  had  prevailed  for  more  than  a  year  previously, 
ad  warranted  increase  in  capacity  in  many  plants.  Unprecedented 
prosperity  of  the  country  at  large  was  accompanied  by  still  higher 
prices  for  copper,  which  began  even  before  the  year  opened.  A 
decrease  in  exports  was  more  than  balanced  by  a  decided  growth  in 
home  consumption,  which,  bringing  an  almost  steady  advance  in 
price  during  the  year,  caused  producers  to  put  forth  every  effort 
toward  further  increasing  their  output.  At  the  beginning  and  up 
to  the  last  quarter  of  1906  a  marked  increase  in  the  production  for 
the  year  was  universally  expected.  Conservative  authorities  pre- 
dicted an  increase  of  at  least  50,000,000  to  75,000,000  pounds. 
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But  the  prosperity  which  had  made  possible  such  promise  of 
growth  became  bv  very  excess  the  cause  which  prevented  its  achieve- 
ment. Increased  demand  for  labor  in  all  the  basal  industries  became 
too  great  to  be  fully  met,  especially  as  the  year  advanced,  and  nowhere 
was  the  shortage  felt  more  Keenly  than  in  the  great  copper-producing 
districts.  The  railroads  were  taxed  as  never  before.  In  the  West 
freight  traflBc  became  greatly  congested,  affecting  not  only  the 
movement  of  raw  matenal  and  finished  product,  but  greatly  aelav- 
ing  the  receipt  of  machinery,  supplies,  and  fuel.  In  the  later  months 
of  the  year  tne  shortage  of  coal,  coke,  and  fuel  oil  became  extreme  in 
many  of  the  Western  States. 

Tnese  adverse  conditions,  coupled  with  accidents,  and  in  some 
quarters  with  labor  troubles,  caused  the  year's  smelter  production 
to  fall  considerably  short  of  what  had  been  anticipated,  and  to 
exceed  the  production  of  1905  by  less  than  16,000,000  pounds. 

Consumers  reaUzed  near  the  close  of  the  year  that  this  reduction 
in  output  and  the  conditions  which  caused  it  would  affect  the  supply 
not  only  immediately,  but  for  several  months  of  1907,  Impelled 
also  by  the  urgency  of  demands  which  had  been  held  back  as  long 
as  possible  in  the  hope  of  a  decline  in  price,  they  hastened  to  cover 
their  requirements  imder  whatever  conditions  they  could. 

The  year  closed  with  electrolytic  copper  selling  at  23.8  cents,  the 
highest  price  in  twenty-six  years.  Plans  for  increased  output  were 
generally  in  contemplation  or  in  course  of  execution  in  most  of  the 
important  districts. 

Increase  in  wages,  averaging  about  10  per  cent,  was  granted  during 
the  year  in  most  of  the  copper-mining  districts.  In  the  majority 
of  cases  the  advance  was  to  remain  in  effect  so  long  as  copper  snould 
sell  at  or  above  18  cents  per  pound. 

SMELTEB  AND  MINE  PBODTJCTION. 
GENERAL   STATEMENT. 

The  production  of  copper  in  the  United  States  in  1906  was 
917,805,682  pounds.^  This  represents  the  yearns  smelter  production — 
that  is,  the  quantity  of  fine  copper  in  the  lilister  copper  produced  dur- 
ing the  year  and  the  production  of  refined  Lake  copper.  The  pro- 
duction of  1905,  as  given  in  the  Mineral  Resources  for  that  year,  was 
exceeded  by  15,897,839  pounds  and  the  apparent  rate  of  increase  in 
1906  was  accordingly  1.76  per  cent.^  This  is  an  abnormally  low  in- 
crease, the  gain  in  1905  over  1904  having  been  1 1  per  cent,  and  in  1904 
over  1903  nearly  16.40  per  cent.  The  reasons  for  this  decline  in  1906 
from  the  previous  great  increment  in  production  will  be  presented  in 
the  discussion  by  States. 

The  mine  production  for  1906  was  916,971,387  pounds.  Statistics 
from  the  mines  were  not  collected  for  all  the  districts  in  1905,  and  in 
consequence  complete  figures  for  comparison  of  the  outputs  of  the  two 
years  can  not  be  given.  It  may  be  stated,  however,  that  the  1906 
mine  production  exceeded  that  of  1905  by  a  somewhat  larger  amount 

a  The  writer  regrets  to  state  that  the  figures  for  total  production  s:iveii  in  a  prellxninazy  statemeiit 
issued  July  12, 190/,  were  too  low,  owing  to  an  error  in  the  figures  for  Montana.  The  correction  of  this 
error  does  not  in  any  way  divulge  the  1906  production  of  any  single  company  or  plant. 

b  A  difTerence  in  the  methods  of  computing  the  fine  content  ji  of  blister  copper  makes  the  apparent 
increase  in  1906  over  1906  less  than  it  actually  was.  Had  the  same  methoos  bean  employed  in  both 
years,  the  production  in  1906  would  have  shown  an  increase  of  about  29,000,000  poanda,or  S.1  peront. 
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than  the  jgain  in  smelter  production.     In  other  words,  the  smelters  did 
not  wholR"  keep  up  with  the  output  from  the  mines. 

In  the  rollowmg  table  the  production  of  mines  and  smelters  is  shown, 
apportioned  to  the  States  from  which  the  copper  was  originally  derived. 
Tne  figures  of  smelter  production — 917,805,682  pounds,  valued  at 
$177,595,888 — are  those  that  most  nearly  represent  the  actual  con- 
tribution of  each  State  to  the  total  available  copper  for  the  year. 

Smelter  and  mine  production  of  copper  in  1906^  by  StateSj  in  pounds. 


State. 


Smelter  pro-  ' 

duction  (Lako   w{„«„^^„^ 

copper  and  fine  Mine  produc- 

copper  content         ^'" 
of  blister). 


Alaaka 8,685,646 

Arizona 262, 566, 103 

California I  28,153,202 

Colorado 7, 427, 253 

Georgia -  17,182 

Idaho I  8,578.046 

Massachusetts 9, 744 

Michigan I  229,695.730 

Missouri 54, 347 

Montana o  294,701,252 

Nevada 1,090.635 

New  Mexico 7, 099, 842 

North  Carolina '  582, 209 

Oregon 545,859 

Tennessee 17, 809, 442 

Texas t 51,377 

Utah : 50,329,119 

Vermont 11,694 

Washington ^ '  290,823 

Wyoming 106,177 


Totoi. 


917,805,682 


5,871,811 

266,831,864 

28,726,448 

5,720,929 

26,198 

9,558,913 

9,744 

224,572,310 

54.347 

290,700.975 

1,625,985 

7,028,670 

703,775 

415,803 

17,979,317 

61,377 

56,593,576 

240,315 

235,030 

24,000 


916,971,387 


a  See  footnote  on  page  10. 

Of  this  total,  2,801,647  pounds^  in  blister  were  produced  in  Cana- 
dian smelters  from  ore  and  matte  exported  from  the  United  States. 
In  addition  to  this  total,  54,543,116  pounds  were  produced  as  blister 
in  domestic  smelters  from  foreign  ores,  concentrates,  and  matte. 
This  foreign  material  came  principally  from  Mexico  and  Canada,  but 
Cuba,  Germany,  and  Bolivia  and  other  South  American  countries  were 
contributors,  and  a  noteworthy  quantity  was  recovered  from  Spanish 
pyrite  cinders. 

The  figures  of  riiine  production  collected  by  the  field  agents  of  the 
Geological  Survey  are  oased  on  reports  from  all  known  mining  com- 
panies which  produced  copper  in  1906,  with  the  exception  of  com- 
panies in  Massachusetts,  Ivlissouri,  and  Texas,  where  systematic  in- 
quiry of  mine  production  has  not  yet  been  inaugurated.  Careful 
estimates  have  oeen  made  to  cover  the  production  of  the  few  com- 
panies in  the  Western  States  from  which  no  report  could  be  obtained, 
and  for  the  three  other  States  mentioned  the  smelter  production  has 
been  taken  as  the  mine  production.  Details  of  county  and  district 
production  of  the  Western  and  Southern  States  are  ^ven  in  the 
chapter  on  the  production  of  gold  and  silver.  Details  regarding 
Micnigan  are  found  in  the  report  on  Michigan  mines. 

The  figures  of  smelter  proauction  are  based  on  returns  made  con- 
fidentialfy  to  the  Geological  Survey  by  every  known  smelting  com- 


•  Bevlsiofi  of  flgoits  previously  published.    This  change  docs  not  affect  the  figures  of  production. 
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pmity  which  handled  United  States  oresj,  concentrates,  or  mattiw  in 
IfK^.  To  all  companies  which  have  aided  in  famfeJiing  infonnalion 
itincere  thanks  are  extended. 

TYuane  fmielter  figures  represent  actual  recoTery  in  blister  and  L^ke 
e^fpper,  as  previously  explained.  The  fine  copper  c<Hitent  inslcad  of 
the  actual  weight  in  given  for  bUster  copper.  The  Lake  modoction  is 
^ated  in  terrns  of  the  fumace^'efined  product.  The  ultiniate  aceu- 
ra^rv  of  these  figures  rests  with  the  reporting  companies. 

Two  large  c^>mpanies  under  the  same  general  control,  which  operate 
several  «melters  and  a  refining  plant  each,  reported  their  entire  pro- 
duction in  terms  of  electrolytic  instead  of  blister  copper.  A  tnird 
company,  prrxiucin^  Lake  copper,  likewise  reported  a  portion  of  its 
output  as  eJffr;troh'tic  instead  or  as  ordinary  Lake  copper.  Altogether, 
nearly  o^)/XX)/XKf  pounds  of  the  total  pro<luction  oi  the  countrv  was 
mt  repr>rted.  The  loss  which  attended  the  transformation  oJ  this 
rjuantity  from  anrxies  into  electrolytic  copper  is  practically  equivalent 
Uf  the  copf>er  cjmient  of  bluestone  recovered  as  a  by-product  in  this 
refining  prficess,  and  approximates  900,000  pounds.  To  bring  the 
returns  of  these  three  companies  as  nearly  as  possible  to  the  basis  on 
which  other  companies  reported,  this  900,000  potmds  has  been 
allottexl  pro  rata  to  the  State  production  fibres  reported  by  these 
c<^mpanic5S,  In  addition  to  the  small  error  likely  to  arise  from  such 
estimates,  there  is  another  one,  probably  larger,  for  which  no  allow- 
ance can  Jk5  made.  It  is  due  to  the  facts  that  usually  about  two 
rmmths'  time  is  required  for  the  transfer  of  blister  from  smelter  to 
refinery  and  for  its  conversion  into  electroh^tic  copper,  and  also  that 
the  quantity  in  transit  during  the  last  two  months  of  1905  mav  have 
Inten  different  from  that  during  the  corresponding  months  ox  1906. 
Any  such  difference  will  closely  represent  the  difference  between 
smelU;r  and  refinery  output  for  the  year. 

With  the  exception  of  these  probable  small  errors,  the  figure  for 
the  total  producticm  is  believed  to  be  exact.  The  State  figures  are 
further  affected  by  the  failure  of  two  large  companies  to  make  with 
the  desired  precision  the  apportionment  of  their  total  output  to  the 
»StaU;  of  origin.  The  errors  from  this  cause  would  have  been  smaller 
if  the  production  had  been  stated  in  terms  of  blister  copper. 

TONNAGE    AND    YIELD   OF   ORE    SMELTED. 

TONNAGE. 

The  bulk  of  the  copper  of  domestic  origin  turned  out  by  the  smelters 
in  1906  was  derived  from  approximately  19,743,000  tons  of  ore. 
This  tonnage  represents  the  quantity  of  ore  which  reached  the  copper 
smelters  during  the  year  either  directly  in  smelting  ore,  or  indirectly — 
for  example,  in  the  form  of  concentrates.  It  includes  a  considerable 
quantity  of  ore  which  was  not  mined  expressly  for  its  copper  content. 
This  class  of  ores,  in  which  copper  is  of  subordinate  importance, 
comprises  dry  or  siliceous  gold  and  silver  ores,  which  were  handled 
mainly  in  pyrite  smelting  and  for  converter  linings;  lead  ores  carry- 
ing sufficient  copper  to  make  its  recovery  profitable;  cupriferous 
zinc  and  pyritic  sulphur  ores  the  ''cinders"  of  which  are  subse- 
quently smelted  for  copper;  and  ores  mechanically  concentrated  for 
values  other  than  copper.  Ores  of  this  class  can  not  be  separated 
sharply  from  distinctly  copper  ores,  and  1,700,000  tons,  the  figure 
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representing  their  quantity,  is  only  approximate.  The  common 
fluxing  materials  devoid  of  the  precious  and  semiprecious  metals 
are  of  course  not  included. 

Of  the  total  ore  tonnage  approximately  5,021,000  tons,  or  about  26 
per  cent,  were  of  su£Bcient  ncnness  or  of  such  favorable  metallurgical 
character  as  to  be  smelted  without  concentration.  The  remaining 
14,722,000  tons  were  concentrating  ores,  from  which  were  produced 
about  2,985.000  tons  of  concentrates,  the  average  concentration  being 
slightly  under  5  into  1.  If  the  immense  tonnage  of  milling  ores  of 
Michigan  is  excluded,  the  concentrating  ores  of  the  rest  of  the  country 
exceeded  the  smelting  ores  by  only  a  small  tonnage.  Included  with 
the  concentrating  ores  is  a  small  tonnage  from  which  the  copper  was 
extracted  by  leacning  processes.  A  small  quantity  of  copper  was  pro- 
cured without  the  mining  of  any  ore,  by  the  treatment  or  mine  waters. 
In  both  cases  the  copper  was  recovered  from  solution  by  replacement 
of  iron  scrap,  and  the  resulting  *'  precipitate, ''  or  cement  copper,  which 
mav  be  regarded  as  a  high-grade  concentrate,  went  into  the  smelters. 

The  total  tonnage  of  metalliferous  materials  of  domestic  origin  from 
primary  sources  charged  into  copper-smelting  furnaces  in  1906 
amounted  to  approximately  8,006,000  tons,  37.5  per  cent  being  con- 
centrates and  the  remaining  62.5  per  cent,  or  5,021,000  tons,  being 
smelting  ore.  The  copper  content  of  about  60,400  tons  of  this  ore 
reachecT Canadian  smelters  either  as  ore  (32,000  tons)  or  in  the  form  of 
matte.  The  contents  of  about  4,000  tons  were  returned  to  the  United 
States  in  the  form  of  matte.  On  the  other  hand,  reduction  plants  in 
this  country  smelted  a  considerable  impo' t  tonnage  of  foreign  origin, 
the  approximate  figures  being  ore  280,700  tons,  concentrates  20,500 
tons,  and  matte  19,600  tons. 

The  total  metal-bearing  charge  treated  by  copper  smelters  in  the 
United  States*  in  1906  was  about  8,294,000  tons,  exclusive  of  mate- 
rial from  secondary  sources.  The  secondary  material  includes  the 
following:  (1)  The  conversion  into  blister  of  approximately  141,250 
tons  of  custom  matte,  all  of  domestic  origin,  but  a  portion  of  which 
had  been  smelted  in  Canada.  Part  of  this  matte  was  of  so  low  a  tenor 
that  it  had  to  be  resmelted  to  a  higher  grade  before  conversion;  (2) 
the  treatmenl  of  over  240,000  tons  of  flue  dust,  drippings,  etc. — the 
materials  resulting  from  details  of  internal  operation;  (3)  the  treat- 
ment of  404,496  tons  of  old  slags,  tailings^  smelter  cleanings,  etc. — 
material  discarded  or  lost  in  former  operations. 

Among  the  principal  copper-ore  producing  States'*  Michigan  is 
far  in  the  lead,  having  extracted  her  copper  m  1906  from  8,904,127 
tons  of  ore;  Montana  is  second  in  total  copper-ore  tonnage,  with 
little  more  than  half  as  much;  Arizona  is  third,  closely  followed  by 
Utah;  Tennessee  is  fifth,  and  California  sixth.  Arizona  leads  in 
tonnage  of  smelting  ore.  Montana  ranks  next,  having  smelted  half 
as  much.     Utah,  Tennessee,  and  California  follow  in  order.     Michi- 

a  The  plant  of  the  Northport  Smelting  and  Refining  Company,  at  Northport,  Wash.,  is  not  included 
for  the  reason  that,  although  situated  just  within  the  u  nited  States,  it  is  essentially  a  Canadian  smelter 
and  treated  no  material  from  the  United  States  in  190C. 

6  It  had  been  planned  to  publish  figures  showing  the  tonnage  of  ores  and  conccntratos  from  each  State 
smelted  in  190G.  The  blanks  sent  out  to  smelting  companies  by  the  Geological  Survey  called  for  statistics 
of  the  tonnage  of  smelting  ore.  concentrates,  and  custom  matte  from  each  State  treated  in  each  plant. 
The  precise  and  complete  replies  made  to  these  inquiries  were  very  gratifying.  However,  three  laree 
companies  refused  information,  and  in  the  absence  of  complete  data  the  plan  has  been  abandoned  for  the 
present  year.  The  effort  to  obtain  full  and  fair  statistics  of  all  smelter  operations  with  reference  to  ton- 
nage of  ores  and  conoentrates  will  be  continued,  and  it  is  hoped  that  complete  data  will  be  avaihiblc  for 
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gan  produces  no  smelting  ore,  the  comparatively  small  tonnage  of 
mass  and  barrel  copper  smelted  without  concentration  scarcely 
falling  within  this  category.  Montana  is  far  in  the  lead  as  to  tonnage 
of  cupriferous  concentrates  smelted  during  the  year;  Arizona  and 
Michigan  are  much  lower,  with  Utah  far  behind.  CaUfomia  produced 
practically  no  copper  concentrates  (except  a  small  tonnage  of  cement" 
copper)  and  Tennessee  none  whatever. 

YIELD. 

Of  the  917,805,682  pounds  of  copper  produced  in  1906  by  the 
smelters,  15,132,562  pounds  were  derived  from  the  re-treatment -of 
materials  which  had  been  subjected  to  reduction  in  previous  years — 
namely,  old  slags,  tailings,  furnace  linings,  and  the  cleanings  from  old 
smelter  sites.  Of  the  404,496  tons  of  this  material,  a  great  part  was 
slags  and  tailings;  consequently  of  low  grade  and  capable  of  treatment 
only  because  of  metallurgical  advances.  The  average  yield  from  this 
old  material  was  about  1.8  per  cent. 

The  remainder  of  the  smelter  output,  902,673,130  pounds  of  copper, 
was  the  yield  from  about  19,743,000  tons  of  ore,  the  average  yield  per 
ton  being  about  43  pounds,  or  2.15  per  cent.  The  1,700,000  tons  of 
ore  mined  and  treated  primarily  for  values  other  than  copper  fur- 
nished a  very  inconsiderable  portion  of  the  total  copper  proauction. 
If  these  ores  are  left  out  of  consideration,  the  yield  oi  the  18,000,000 
tons  of  ore  mined  expressly  for  copper  was  close  to  50  pounds  per  ton, 
or  2.5  per  cent.  The  native  copper  ores  of  Michigan,  which  in  1906 
yieldea  only  1.26  per  cent,  being  excluded,  the  remaining  copper  ores 
of  the  country  yielded  an  average  of  about  73  pounds  per  ton,  or  3.65 
per  cent. 

The  bUster  of  domestic  origin  produced  in  Canada — 2,801,647 

f)ounds — was  derived  from  about  56,000  tons  of  ore  (or  its  equiva- 
ent  in  matte) ;  the  yield  was  about  2.5  per  cent,  the  low  figure  being 
due  to  the  fact  that  much  of  the  ore  was  low-grade  material  pur- 
chased by  the  Canadian  smelters  for  flux  and  converter  hning. 

The  foreign  ores  imported  for  smelting  in  this  country  were,  con- 
sidering the  more  costly  transportation,  necessarily  of  higher  grade 
than  the  average  of  domestic  ores.  Actual  figures  can  hot  be  given, 
as  only  the  fibres  for  the  combined  yield  of  ore,  concentrates,  and 
matte  are  available. 

Copper  ores  yielded  271,197  ounces  of  gold  and  15,880,870  ounces  of 
silver,  according  to  mine  reports  for  1906.^  This  is  an  average  yield 
for  the  18,000,000  tons  of  copper  ores  of  about  0.015  ounce  of  gold 
and  0.882  ounce  of  silver  per  ton.  If  the  Michigan  ores  that  do  not 
carry  silver,  amounting  to  about  8,000,000  tons,  are  excluded  from 
this  calculation,  the  copper  ores  which  actually  contained  precious 
metals  yielded  an  average  of  about  0.027  ounce  of  gold  and  1.588 
ounces  of  silver  per  ton. 

Pyrite  smelting,  which  has  grown  rapidly  in  recent  years,  owing 
not  only  to  metallurgical  advances  but  to  the  marked  increase  in 
mining  of  pyritic  copper  ores,  offers,  because  of  its  high  requirement 
of  silica  flux,  an  advantageous  method  of  treatment  for  those  siliceous 
gold  and  silver  ores  which  require  or  permit  smelting.  Copper  is 
thus  fast  replacing  lead  as  a  collertor  of  the  precious  metals  m  the 

o  See  report  on  gold  and  silver. 
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smelting  of  dry  ores.  In  consequence,  the  gold  and  silver  product 
of  all  domestic  ores  treated  in  copper  smelters  was  considerably  in 
excess  of  the  yield  from  the  copper  ores  alone.  This  product  in  1906, 
according  to  data  partially  incomplete,  was,  gold,  484,000  ounces; 
silver,  21,110,000  ounces. 

The  1,700,000  tons  of  ores  other  than  copper  ores  which  were 
smelted  in  copper  furnaces  furnished,  by  difference,  about  213,000 
ounces  of  gola  and  5,226,000  ounces  of  silver,  an  average  of  0.125 
ounce  of  gold  and  3.07  ounces  of  silver  per  ton — a  decidedly  higher 
average  tmm  that  of  the  copper  ores. 

The  foreign  ores,  concentrates,  and  matte  smelted  in  this  country 
also  yielded  gold  and  silver  in  addition  to  copper.^  ^he  blister 
copper  of  domestic  origin  produced  in  Canada  carried,  on  the  other 
hand,  verv  low  precious-metal  values.  The  total  gold  and  silver 
product  of  copper  smelters  in  the  United  States  for  1906  was  there- 
fore somewhat  nigher  than  the  figures  given  above  for  the  product  of 
domestic  ores. 

All  this  gold  and  silver  was  recovered  as  such  only  on  electrolytic 
refining  of  the  pig  copper.*  A  part  of  the  output  of  the  Morenci- 
Metcalf  and  Bisbee  districts  in  Arizona  and  of  the  Ducktown  district 
of  Tennessee,  and  small  quantities  from  California,  New  Mexico,  and 
Missouri  are  too  low  in  precious  metals  to  make  the  electrolytic  refin- 
ing of  this  copper  profitable.  With  these  exceptions,  practically  all 
the  blister  copper  of  the  country,  as  well  as  a  noteworthy  portion 
(over  10  per  cent)  of  Lake  copper,  is  subjected  to  this  separation  by 
electrolysis.  In  all^  about  669,000,000  pounds  of  domestic  copper 
carrying  gold  and  silver  and  requiring  electrolytic  refining  were  pro- 
duced in  1906. 

Ores  containing  sufficient  quantities  of  both  copper  and  lead  to  be 
classed  as  copper-lead  ores^  supplied  59,371  ounces  of  gold  and 
6,815,678  ounces  of  silver,  according  to  reports  from  the  mines. 
Practically  all  these  ores  were  smelted  in  lead  rurnaces  and  the  greater 

Eart  of  the  precious  metals  was  recovered  in  lead  bullion,  copper 
eing  coUected  as  matte  and  further  treated  in  copper  furnaces. 

ANALYSIS   OF   PRODUCTION. 
OENEBAL  CONDITIONS. 

Copper  mines  in  general  do  not  fall  in  the  class  of  ''poor  man^s 
mines.  Ordinarily  the  ore  is  not  amenable  to  any  simple  method  of 
reduction  and  is  of  so  low  a  grade  as  to  preclude  very  extended  hauls 
to  existing  reduction  plants.  Much  money  must  first  be  spent  in  ex- 
tensive development  of  the  ore  bodies.  The  company  must  usually 
expect  to  builct  its  own  smelter  or  mill  and  to  operate  on  a  large  scale 
to  achieve  low  cost  of  extraction.  In  consequence  of  these  condi- 
tions, most  of  the  important  copper  mines  of  the  United  States  are  in 
the  hands  of  strong  companies  able  to  advance  the  capital  required 
at  the  start. 

In  few  other  industries  is  the  tendency  toward  centralization  and 
combination  better   illustrated   than   among  the  copper-producing 

a  Complete  flgnree  Are  not avAilAble,  owing  to  the  lack  of  infonnation  from  aonio  of  the  largo  conipanies. 
ft  An  exception  is  the  email  quantity  of  silver  obtained  in  Michigan  as  "  pickings "^the  sorting  out 
of  the  "  nuggets"  and  "  half-breeds"  which  accompany  the  native  copper. 
c  See  report  on  gold  and  sliver. 
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companies.  Fully  720,000,000  pounds  of  the  1906  output  was  pro- 
duced by  four  operators — the  Amalgamated  Copper  Company,  with 
its  many  allies  and  associates;  the  Calumet  and  Hecla  Mming  Com- 
pany; W.  A.  Clark;  and  Phelps,  Dodge  &  Co.  With  the  entrance  into 
the  producing  ranks  of  the  Utah  Copper  and  Boston  ConsoUdated 
companies,  the  Ely  mines,  and  the  Dairy  Farm  mines,  and  with  the 
expected  increase  in  production  of  the  Cactus  and  Mammoth  mines, 
this  list  of  four  companies  will  be  augmented  by  the  United  States 
Smelting,  Refining  and  Mining  Company,  the  Guggenheim  interests, 
and  the  Newhouse  interests.  Four  of  these  seven  concerns  either 
maintain  or  are  closely  associated  with  selling  agencies. 

Production  at  the  principal  mines  is  on  a  truly  enormous  scale, 
with  ore  tonnage  and  copper  output  of  individual  mining  imits  rang- 
ing up  to  more  than  2,000,000  tons  and  100,000,000  pounds,  respec- 
tively, with  single  milling  plants  of  a  daily  capacity  up  to  8,000 
tons,  and  with  smelting  plants  turning  out  annually  90,000,000  to 
175,000,000  pounds  of  copper  each.  To  the  mamituae  of  these  oper- 
ations almost  as  much  as  to  the  abundance  of  her  natural  resources 
does  this  country  owe  her  preeminence  as  a  copper  producer,  with  a 
record  of  over  half  the  world's  production. 

The  general  trade  conditions  under  which  copper  was  produced  in 
1906  have  been  outlined  on  a  foregoing  page.  The  following  para- 
graphs present  the  principal  features  anecting  production  in  each 
State: 

AT.  ASIC  A  - 

The  blister  copper  production  of  Alaska  in  1906  was  8,685,646 
poimds,  an  increase  of  more  than  3,500,000  pounds  over  the  output 
for  the  preceding  year.  The  mine  production  during  the  year,  wnile 
exhibiting  a  good  advance  over  1905,  was  decidedly  lower  than  the 
smelter  production.  This  difference  is  explained  by  the  fact  that  a 
considerable  part  of  the  1906  smelter  production  was  derived  from 
ores  mined  in  1905. 

The  principal  production  came  from  Prince  of  Wales  Island,  in  the 
Ketchifean  district  of  southeastern  Alaska.  The  only  two  smelters  in 
Alaska  are  situated  on  this  island — the  plant  of  the  Alaska  Smelting 
and  Refining  Company  at  Hadley  and  the  Alaska  Copper  Company's 
smelter  at  Coppermount.  Both  were  blown  in  near  the  end  or  1905, 
and  the  Hadley  plant  has  since  been  in  fairly  steady  operation,  but 
the  Coppermount  smelter  was  out  of  blast  for  a  considerable  part  of 
1906.  Both  plants  do  some  custom  smelting  and  thus  procure  sili- 
ceous material  to  flux  their  own  basic  ores.  Part  of  this  siliceous  ore 
was  derived  from  British  Columbia,  but  developments  of  siliceous 
copper  ore  at  Maple  Bay,  on  Portland  Canal,  furnished  much  of  it  and 
may  make  future  importations  unnecessary.  Some  ore  from  this 
region  was  shipped  to  the  Tyee  smelter  on  Vancouver  Island,  the 
resulting  matte  being  forwarded  to  the  United  States  for  conversion. 
Both  ore  and  matte  from  Prince  of  Wales  Island  were  shipped  to  the 
smelter  at  Tacoma,  Wash.,  and  to  the  Britannia  smelter  on  Van- 
couver Island,  where  they  were  transformed  into  blister  copper. 

The  ores  of  this  district  are  mostly  heavy  sulphide  ores,  probably 
of  contact-metamorphic  origin.  Pyrrhotite  anci  plentiful  magnetite 
and  pyrite  accompany  the  cnalcopyrite,  the  ore  running  high  in  iron. 
The  grade  of  the  ore  is  not  high^  the  yield  of  copper  being  as  a  rule 
not  much  over  3  per  cent.     Precious-metal  values  are  low.     Supplies 
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are  costly,  wages  are  high;  and  under  these  conditions  successful 
operation  is  a  noteworthy  accomplishment.  These  deposits  have 
been  described  by  C.  W.  Wright.* 

A  second  copper  district  embraces  the  country  around  Prince 
William  Sound.  The  principal  shippers  from  this  district  in  1906 
were  the  Gladhaugh  mine,  at  Ellamar,  southwest  of  Valdez,  and  the 
Bonanza  mine,  on  Latouche  Island.  The  Tacoma  smelter  treated 
the  mine  output.  The  ore,  which  is  chalcopyrite  more  or  less  dis- 
seminated through  metamorphosed  sedimentary  rocks,  has  to  carry 
a  fairly  good  percentage  of  copper  to  stand  the  cost  of  this  shipment, 
and  most  of  that  sent  out  in  1906  ranged  from  7  to  8  per  cent.  It 
carries  a  little  silver,  moderate  silica,  and  rather  low  iron  and  alumina. 
A  number  of  other  prospects  in  this  region  will  probably  prove  of 
value.  TTie  deposits  of  this  district  have  been  describea  by  U.  S. 
Grant.* 

The  Copper  River  re^on,  in  the  vicinity  of  Mount  Wrangell, 
esp>ecially  near  Chitina  River,  is  the  third  important  copper  region  of 
the  Temtory.  Rich  bomite  and  chalcocite  ores  occur  in  greenstone 
near  the  contact  with  limestone.^  These  received  considerable 
attention  in  1906,  the  most  important  work  being  done  by  the  Gug- 
genheim Exploration  Company.  It  is  expected  that  railways  con- 
necting these  deposits  with  the  coast  at  Seward  and  at  Valdez  will  be 
completed  in  the  near  future.  If  the  deposits  of  this  district  develop 
as  favorably  as  is  at  present  expected,  the  production  of  Alaska  will 
be  greatly  mcreased  and  will  become  an  important  part  of  the  total 
output  of  the  United  States. 

AKIZONA. 

In  1906  Arizona  produced  262,566,103  poimds  of  blister  copper,  an 
increase  of  about  35,000,000  pounds  over  the  production  of  the  Terri- 
tory in  1905  and  a  larger  increase  by  far  than  that  of  any  other  Terri- 
tory or  State.  The  mines  yielded  a  sUghtly  larger  output,  which 
reached  the  smelter,  but  was  not  wholly  worked  up  during  the  year. 
The  Territory  now  stands  second  in  production,  the  output  of  Michi- 
gan, which  just  exceeded  it  in  1905,  having  fallen  off  slightly  in  1906. 
Many  districts  contributed  to  the  output,  but  the  great  bulk  of  the 
procmction  was  derived,  as  in  former  years,  from  four  important 
camps.  Arizona  is  thus  distinguished  from  the  two  great  producing 
States — Montana  and  Michigan — which  have  but  one  important  dis- 
trict each. 

Bishee  district — ^The  Bisbee  or  Warren  district  in  Cochise  County, 
the  third. largest  district  in  the  country  and  the  largest  in  Arizona, 
made  a  record  blister-copper  production  of  about  131,000,000  pounds 
in  1906,  as  compared  with  about  100,000,000  pounds  in  1905.  The 
output,  which  would  have  been  larger  but  for  the  failure  of  the  fuel 
supply  in  December,  was  derived  almost  entirely  from  the  Copper 
Queen,  Calumet  and  Arizona,  Superior  and  Pittsburg,  and  Shattuck- 
Arizona  mines. 

A  detailed  description  of  the  geology  and  ore  deposits  of  the  Bisbee 
region  has  been  given  by  F.  L.  Ransome.**     The  primary  ore,  which 

«  BulL  U.  8.  Oeol.  Survey  No.  284, 1906,  pp.  50-53.  and  Bull.  No.  314, 1907,  pp.  65-72. 
h  Bull.  U.  S.  Oeol.  Survey  No.  284, 1906,  pp.  78-87. 

eSee  report  by  F.  C.  Scfarader  and  A.  C.  Spencer,  Geological  Survey  special  publication,  1901;  also  Men- 
denhall.  W.  C,  Prof.  Paper  U.  S.  Oeol.  Survey  No.  41, 1906. 
d  Prof.  Paper  U.  S.  Oeol.  Survey  No.  21, 1904. 
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consists  of  pyrite  with  chalcopyrite,  replaces  limestone  near  an  intru- 
sive body  of  granite  porphyry,  and  is  oelieved  by  Ransome  to  be  the 
result  of  a  modified  sort  of  contact  metamorphism.  The  copper  of 
these  primary  ores  has  been  in  part  concentrated  by  the  process 
known  as  "secondary  enrichment  into  workable  ore  bodies  ox  vary- 
ing size  and  of  irregular  shape. 

The  tops  of  most  of  the  Bisbee  ore  bodies  lie  at  some  distance  below 
the  surface,  and  the  ores  are  in  many  places  imderlain  by  practicallv 
barren  limestone  instead  of  by  primary  ore.  In  other  words,  second- 
ary enrichment  has  in  some  places  extended  to  the  very  bottom  of  the 
ore  bodies.  Oxidation,  also,  has  extended  to  imusual  depth.  The 
ores  consist  mainly  of  carbonates,  oxides,  chalcocite,  chalcopyrite, 
and  pyrite,  all  being  in  places  more  or  less  intimately  mixed.  rTative 
copper  is  present  also  in  many  localities  and  in  some  stopes  has  been 
very  abundant.  As  nearly  as  can  be  learned,  about  50  per  cent  of 
the  copper  mined  in  1906  was  contained  in  the  sulphides,  chiefly 
chalcocite,  and  practically  the  whole  of  the  remainder  was  carried  by 
the  oxidized  minerals. 

If  the  total  production  since  the  discovery  of  the  district  is  taken 
into  account,  Bisbee  is  undoubtedly  the  richest  of  the  great  copper 
camps  of  the  country.  The  ore  mmed  to  date  is  estimated  to  nave 
yielded  8  per  cent  copper.  The  yield  in  recent  years  has  been  some- 
what below  that  average,  but  it  was  higher  than  6  per  cent  in  1906. 
The  Calumet  and  Arizona  ore,  as  statea  in  the  annual  report  of  the 
company,  yielded  7.95  per  cent,  based  on  the  tonnage  as  mined. 
All  tne  ore  mined  in  the  district  is  rich  enough  to  smelt,  and  no  con- 
centration is  practiced.  The  ores  contain  out  low  values  in  gold 
and  silver — on  the  average  considerably  too  low  to  pay  the  cost  of 
electrolytic  refining.  In  consequence,  some  of  the  purer  copper 
is  sold  without  being  thus  refined. 

The  locus  of  the  principal  known  ore  bodies  has  been  shown  to  be 
a  great,  flat-lying  snoot,  of  variable  width  and  thickness  and  as  yet 
undetermined  length,  pitching  gently  toward  the  southeast,  ap- 
proximately with  the  bedding  of  the  limestones.  The  proven  pro- 
ductive area  was  extended  to  the  west  and  to  the  southeast  in  1906 
by  the  entrance  into  the  producing  ranks  of  the  Shattuck-Arizona 
Copper  Company  and  of  additional  shafts  of  the  Superior  and  Pitts- 
burg Copper  Company. 

A  mass  of  solid  pyritic  ore  encountered  on  one  of  the  lower  levels 
of  the  Calumet  and  Arizona  mine  was  apparently  brought  up  by 
faulting  from  below  the  zone  of  secondary  deposition.  This  ore 
was  of  low  grade  but,  owing  to  its  favorable  character  for  smelting, 
was  extracted  at  a  profit.  The  possibility,  pointed  out  by  Ran- 
some of  the  existence  of  other  ore  horizons  underlying  tne  one 
already  developed  and  at  such  depth  as  to  be  mainly  or  wholly  below 
the  zone  of  secondary  enrichment,  is  strengthened  by  this  occurrence. 

The  ore  bodies  worked  at  present  lie  mostly  between  depths  of 
400  and  1 ,400  feet,  the  ore  bemg  deeper  toward  the  southeast.  The 
known  ore  bodies  near  the  surface  are  practically  exhausted.  All 
development  is  carried  on  by  means  of  vertical  shafts,  none  of  which 
has  as  yet  been  sunk  far  below  the  horizon  of  known  ore  bodies. 
Water  nas  given  considerable  trouble  in  the  sinking  of  the  deep 
shafts  in  the  southern  part  of  the  camp,  but  when  a  block  of  ground 
is  once  drained,  only  light  pumping  is  required.     The  square  set 
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and  filling  system  is  mainly  employed,  and  the  high  price  of  timber 
constituted  an  important  part  of  the  cost  of  mining.  Wages  are 
also  high,  but  transportation  charges  are  not  excessive,  owing  to  serv- 
ice by  the  El  Paso  and  Southwestern  Railroad,  a  line  controlled 
by  Pnelps,  Dodge  &  Co.  Spurs  extend  to  the  principal  producing 
snafts.  Power  is  furnished  jointly  by  coal  and  oil  fuel,  and  is  rea- 
sonably cheap  for  that  part  of  the  country.  It  is  commonly  reported 
that  the  total  cost  of  production  of  copper  by  the  Calumet  and 
Arizona  Company  in  1906  was  considerably  less  than  7  cents  per 
pK>und. 

The  older  mines  are  developed  well  ahead  of  production  and  the 
new  producers  are  to  be  put  on  the  same  foundation.  The  produc- 
tion of  the  district  is  therefore  measured  by  available  smelting 
capacity.  The  Copper  Queen  and  Calumet  and  Arizona  smelters  at 
Douglas,  which  treated  over  1,000,000  tons  of  ore  from  the  camp, 
were  enlarged  during  1906  by  the  erection  of  one  new  blast  furnace 
each.  The  Copper  Queen  smelter,  the  second  largest  in  the  country, 
handled  in  1906  more  crude  smelting  ore  than  any  other  copper 
smelter.  This  plant  does  a  custom  business,  drawing  ores  from 
Mexico,  New  Mexico,  and  other  Arizona  camps,  as  well  as  custom  ore 
from  Bisbee.  The  smelters  were  seriously  handicapped  in  the  latter 
part  of  the  year  by  lack  of  fuel,  especially  oil. 

The  Bisbee  ores  are  of  wide  range  in  composition,  but  when  mixed 
and  bedded  on  the  immense  scale  possible  they  are  virtually  self- 
fluxing  and  are  smelted  economically,  the  only  objectionable  feature 
of  importance  being  the  production  of  much  flue  dust,  a  portion  of 
which  is  not  recovered.  Siliceous  ore  for  converter  linings  was  drawn 
chiefly  from  the  Globe  district. 

During  the  year  a  large  tonnage  of  slag  from  the  site  of  the  old 
Copper  Queen  black-copper  smelter  at  Bisbee  was  shipped  to  the 
Douglas  plant  and  re-treated.  Copper  Queen  ores  highest  in  sulphur 
were  treated  by  the  Old  Dominion  smelter  at  Globe. 

An  important  transaction  of  the  year  was  the  consolidation  of  the 
old  Bonanza  Circle  properties,  the  Calumet  and  Pittsburg,  Lake  Su- 
perior and  Pittsburg,  Pittsburg  and  Duluth,  and  Junction  companies 
into  a  single  company  known  as  the  Superior  and  Pittsburg  Copper 
Company.  This  is  under  the  same  management  as  the  Calumet  and 
Arizona  Company. 

Active  development  in  the  southeastern  part  of  the  district  was 
carried  on  by  companies  not  in  the  producing  list.  Some  of  these  bid 
fair  to  become  productive. 

Marenci  district. — The  copper  district  at  Morenci  and  Metcalf,  in 
Graham  County,  produced  blister  containing  over  56,000,000  pounds 
of  copper  in  1906,  an  increase  of  nearly  4,000,000  pounds  over  the 
preceding  year.  Practically  the  entire  production  came  from  the 
mines  and  smelters  of  the  Arizona,  Detroit,  and  Shannon  companies. 
The  output  would  probably  have  been  2,000,000  pounds  larg(T  had 
not  a  flood  early  in  December  caused  the  closing  of  the  Arizona  Copper 
Company's  smelter  for  the  remainder  of  the  year  and  stopped  the 
receipt  of  ore  at  the  Shannon  plant  for  nearly  twenty  days. 

A  description  of  the  ore  deposits  has  been  presented  by  Waldemar 
Lindgren.*    With  the  exception  of  some  of  the  ores  of   Shannon 

•Prol.  Paper  U.  S.  OeoL  Survey,  No.  43,  lOa*). 
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Mountain,  the  old  shallow  bodies  of  high-grade  oxidized  ore  derived 
from  contact-metamorphic  replacements  of  limestone  have  been 
exhausted.  Of  the  1906  production,  over  92  per  cent  came  from  large 
disseminated  bodies  and  stockworks  of  chalcocite  alon^  shattered 
zones  in  altered  porphyry.  The  profitable  ores  change  m  depth  to 
lean  pyritic  ores  of  similar  distribution,  which  affirm  the  secondary 
character  of  the  chalcocite.  From  geologic  considerations  it  appears 
unlikely  that  a  second  zone  of  enrichment  will  be  encountered  under 
the  known  ore  bodies. 

The  bulk  of  the  ores  are  of  low  tenor  in  copper,  nearly  90  per  cent  of 
them  being  of  concentrating  grade — under  4  J  or  5  per  cent  and  aver- 
aging 3  to  3§  per  cent.  These  ores  are  milled  with  a  concentration  of 
about  6  into  1.  The  average  yield  of  blister  copper  from  the  concen- 
trating ores  was  sUghtly  over  2  per  cent  in  1906.  The  smelting  ores. 
which  include  the  richer  chalcocite  ores  and  the  oxidized  ores  mined 
by  the  Shannon  Company,  gave  a  much  higher  yield.  The  content  in 
gold  and  silver  is  very  low,  the  blister  copper  produced  carrving  on 
the  average  not  over  $3  per  ton.  Such  blister  as  is  sufficiently  pure, 
therefore,  is  transformed  into  casting  copper  without  electrolytic 
refining. 

Few  profitable  ore  bodies  occur  at  a  greater  depth  than  400  feet. 
A  notable  exception  is  furnished  by  the  Coronado  mine,  where  the  ore 
occupies  a  fault  fissure  and  has  been  developed  to  a  depth  of  about 
1,000  feet.  The  rugged  topography  allows  the  extraction  of  a  great 
part  of  the  ores  by  tunnels,  snarts  being  used  somewhat  at  Morenci 
and  open  cuts  on  Shannon  Mountain.  Sauare  setting  and  filling  is 
the  chief  method  employed  in  the  stopes,  out  the  amount  of  tiniber 
per  ton  of  ore  is  lower  than  is  commonly  required  by  that  system.  The 
filling  of  stopes  by  flushing  in  of  mill  taihngs  is  an  innovation  to  be 
adopted  by  the  Arizona  Copper  Companv.  The  mines  are  practi- 
cally dry.  Most  of  the  power  has  been  derived  from  producer  gas, 
but  coal  and  oil  are  now  being  used  to  a  greater  extent.  The  district 
is  connected  with  outside  transportation  by  the  Arizona  and  New 
Mexico  Railroad,  owned  bv  the  Arizona  Copper  Company.  Local 
transportation  is  effected  by  narrow-gage  lines  and  inclined  tram- 
ways. Water  supply  is  an  important  item  of  expense,  as  it  is  neces- 
sary to  pump  from  San  Francisco  River,  1,500  feet  below  Morenci. 
Mexican  labor  is  employed  to  a  large  extent  and  commands  half  the 
wages  paid  to  Americans. 

The  reserves  of  concentrating  ore  in  the  district  are  very  large.  As 
distinguished  froiri  Bisbee  and  Jerome,  where  all  the  ores  are  of 
smelting  grade,  the  output  of  the  Morenci  district  is  dependent  on 
the  capacity  of  its  concentrating  mills.  The  new  No.  6  mill  of  the 
Arizona  Copper  Company  and  the  enlargement  of  the  Detroit  con- 
centrator were  completed  during  the  year.  The  three  smelters 
handled  over  294,000  tons  of  copper-bearing  material,  representing 
over  1,000,000  tons  of  ore  mined.  Of  this  amount,  about  134,000 
tons  were  smelting  ore  and  160,000  tons  concentrates.  In  addition, 
one  of  the  smelters  at  Clifton  treated  some  custom  concentrates  from 
New  Mexico.  The  Arizona  Copper  Company  produced  no  bluestone 
from  its  leaching  plant  during  the  year.  Tne  Shannon  Company 
installed  converters  at  its  smelter  early  in  the  year  and  turned  out  i1^ 
product  as  blister  copper.  The  converting  plant  of  the  Detroit  Cop- 
per Company  was  closed  in  November,  to  be  rebuilt.     For  the  remain- 


COPPER.  389 

der  of  the  year  the  matte  produced,  which  was  of  high  grade,  like  all 
the  matte  m  the  district,  was  shipped  to  the  Copper  Qiieen  smelter 
for  conversion. 

The  oil-fired  reverberator^  furnace  at  the  Detroit  plant,  designed 
to  dispose  of  the  large  quantity  of  flue  dust  formed  and  to  reduce  the 
copper  content  of  the  slag  flowinff  from  the  settler,  has  been  oper- 
atea  very  satisfactorily  and  marks  the  beginning  of  a  methoa  of 
much  promise  for  the  treatment  of  fines  and  concentrates.  Consider- 
able slag  from  old  dumps  of  the  Detroit  smelter  was  reworked. 

Jerome  district. — ^The  production  of  bHster  copper  in  the  Jerome 
district  of  Yavapai  County  in  1906  was  about  38,500,000  pounds,*  a 
notable  increase  over  1905.  This  came  wholly  from  the  United  Verde 
mine,  the^  Equator,  a  small  producer  in  the  preceding  year,  having 
been  idle  in  1906. 

The  United  Verde  ore  body  occupies  a  zone  of  shearing  so  intense 
that  the  containing  rock,  a  rather  basic  porphyry,  has  here  been  con- 
verted into  a  schist.  Pyrite,  chalcopyrite,  and  some  zinc  blende, 
with  varying  amounts  of  cjuartz,  have  in  places  partially  or  completely 
replaced  this  schist,  and  m  other  places  the  schist  is  injected  by  vein- 
lets  and  stringers  of  sulphides  and  others  of  quartz.  As  a  rule  the 
more  massive  sulphide  ore  contains  more  iron  and  zinc,  while  that 
consisting  of  alternating  bands  of  sulphide  and  schist — the  so-called 
"slaty"  ore — carries  a  much  higher  proportion  of  chalcopyrite.  The 
ores  are  undoubtedlv  of  pre-Cambnan  age,  like  the  inclosing  rocks, 
and  closely  resemble  certain  pre-Cambrian  copper  ores  from  the 
Rocky  Mountain  region  of  northern  New  Mexico.^  Almost  the  entire 
output  in  1906  came  from  sulphide  ores,  but  a  little  oxidized  ore. 
rather  high  in  gold,  added  to  the  production.  The  ores  mined  are  all 
of  smelting  grsule  and  carry  a  high  percentage  of  copper,  the  average 
yield  in  1906  having  been  considerably  above  that  or  the  Bisbee  camp 
and  much  higher  than  that  of  the  other  large  pyritic  deposits  of  Bing- 
ham, Utah,  Shasta  County,  Cal.,  and  Ducktown,  Tenn.  The  content 
of  the  ores  in  gold  and  silver  is  decidedly  higher  than  in  any  other  of 
the  lai|;e  Arizona  copper  camps  and  far  above  the  precious-metal 

S'eld  of  the  pyrrhotite  ores  of  Ducktown,  although  not  very  different 
Dm  that  of  the  Bingham  and  Shasta  County  ores. 

So  far  as  present  developments  have  shown,  the  ore  body  is  an 
irregular,  ruoely  lenticular  mass  of  large  dimensions.  The  surface 
outcrop  of  the  lens  was  about  800  feet  long.  The  shoot  pitches 
northward  and  undoubtedly  extends  along  the  pitch  beyond  the 
region  explored  to  date.  There  is  some  reason  to  believe  that  a 
fault,  which  brin^  the  schist  up  even  with  the  Paleozoic  sediments 
close  by,  passes  just  west  of  the  ore  body,  and  it  may  be  that  the 
deposit  now  known  is  but  the  eastern  section  of  a  body  whose  remain- 
ing portion  lies  at  an  indefinite  depth  below  the  sediments. 

Extraction  is  effected  through  shafts,  although  there  is  a  tunnel 
reaching  the  600-foot  level,  and  a  new  tunnel  is  being  driven  in  1907 
to  strike  the  lowest  level  or  the  new  1,000-foot  shaft.  Motor  haulage 
is  used  on  the  principal  levels.  Square  setting  is  employed  onTv 
where  absolutely  necessary,  and  the  use  of  timber  is  avoided  as  much 

«  The  flguiM  bave  alraady  been  published  by  the  Arizona  press. 

*  Lindsren,  W.,  Mid  Qraton,  L.  C,  A  reconnaissance  of  the  mineral  deposits  of  New  Mexico:  Bull.  U. 
8.  Geol.  Sarvey,  No.  285, 1908,  p.  81.    The  idea  that  the  Jerome  deposit  might  lie  pre-Cambrian  was  first 
~  to  the  writer  by  Mr.  Llodgien  while  these  New  Mexico  occurrences  were  being  studied. 
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as  possible,  owing  to  danger  from  fires.  Native  round  timber  is  the 
kind  most  used.  The  system  now  prevailing  is  overhead  stoping 
with  horizontal  back,  and  filling  kept  up  witnin  working  distance. 
Work  is  carried  on  in  certain  portions  or  the  *'fire  country"  by  the 
employment  of  the  plenum  air-pressure  system  originated  at  Iron 
Mountain,  Cal.  The  developed  workings  are  not  very  wet,  but  con- 
siderable surface  water  finds  its  way  into  the  mine  through  the  caved 
ground,  and,  passing  through  the  burning  stokes,  takes  up  copper 
and  sulphuric  acid.  An  extensive  system  of  flumes  allows  the  pre- 
cipitation of  most  of  this  copper.  The  district  is  served  by  a  narrow- 
fage  line  owned  by  the  companv,  which  connects  with  the  Santa  Fe, 
'rescott  and  Phoenix.  Oil  is  tne  principal  fuel.  European  labor  is 
extensively  employed^  but  the  wages  are  nigh,  the  daily  pay  for  work 
in  the  fire  country  being  $4. 

All  the  higher  sulphur  ores  are  roasted  before  smelting,  the  claim 
being  made  that  the  ores  carry  too  high  alumina  to  make  pyrite 
smelting  successful.  The  highest-grade  ores  are  lower  in  sulphur 
and  are  smelted  direct.  It  is  an  interesting  fact  that  ore  extracted 
from  stopes  which  had  been  on  fire  for  several  years  is  oxidized  only 
slightly,  and  not  at  all  except  along  fractures.  Limestone  flux  is 
quarried  along  the  railroad  near  the  mine.  Siliceous  material  is 
encountered  in  the  workings  in  suflBcient  quantity  to  supply  con- 
verter lining.  The  coke,  which  averages  10  per  cent  of  the  charge, 
is  from  Colorado.  The  settling  of  ground  under  and  around  uie 
smelter  appears  to  have  ceased,  and  a  new  20-foot  furnace  is  being 
added  in  1907. 

The  ground  considered  as  ore  reserves  in  1902  was  lost  to  imme- 
diate availability  by  the  fire  and  attendant  caving.  These  stopes  are 
now  gradually  being  reclaimed,  but  most  of  the  ore  now  being  nuned 
comes  from  stopes  that  were  unknown  three  years  ago. 

A  number  of  other  companies  in  the  Jerome  distnct  were  more  or 
less  actively  engaged  in  exploration  in  1906,  but  no  important  deposit 
has  yet  been  developed. 

Giohe  district — ^Tne  old  silver  camp  of  Globe,  in  Gila  County, 
produced  approximately  27,000,000  pounds  of  blister  copper  m 
1906,  an  increase  of  about  2,000,000  pounds  over  the  yield  of  1905. 
This  output  was  derived  chiefly  from  the  Old  Dominion  and  United 
Globe  mines,  but  the  outlying  mines,  including  the  Gibson,  Warrior, 
Eureka,  Live  Oak,  and  Inspiration,  produced  more  in  the  aggregate 
than  ever  before,  and  the  Arizona  Commercial,  nearer  the  larger 
mines,  was  also  a  producer.  The  output  was  somewhat  reduced  oy 
a  fire  and  consequent  flooding  in  the  Old  Dominion  mine  in  the 
earl  7  part  of  the  year. 

The  geology  and  ore  deposits  of  the  district  have  been  studied  and 
described  by  F.  L.  Ransome.^  The  main  productive  area  contains 
blocks  of  sedimentary  rocks  floated  up  and  partly  surrounded  by  an 
intrusive  mass  of  diaoase.  The  ore  bodies  are  of  two  great  classes — 
irregular  replacements  in  the  sediments  and  fault  lodes  or  fissure 
zones  in  the  diabase.  The  present  writer  believes  that  the  former 
are  of  contact-metamorphic  origin.  Practically  all  the  ores  have 
been  secondarily  enriched.  The  workable  ore  in  the  limestone 
occurs,  somewhat  as  at  Bisbee,  in  irregular  bodies  at  the  base  of  great 

aProl.  Paper  U.S.Geol. Survey  No.  12,  1903. 
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masses  of  mixed  limonite  and  specularite.  In  the  quartzite  native 
copper  and  cuprite  predominate.  The  chalcocite  ores  are  for  the  most 
part  enrichments  of  pyritic  veins  and  disseminations  in  the  crushed 
and  altered  diabase.  The  richest  body  of  this  ore  has  been  de- 
veloped to  the  fourteenth  level,  or  1,000  feet  from  the  surface.  In 
the  United  Globe  mines  bodies  of  primary  pyritic  ore  rich  enough  to 
be  worked  are  sometimes  found. 

The  Globe  ores  have  long  been  known  to  be  of  high  grade,  and  the 
outlying  mines  are  still  shipping  ores  of  an  average  content  consid- 
erably over  5  per  cent.     But  the  increase  in  quantity  of  lower-grade 
concentrating  ores  in  the  United  Globe  and  Old  Dominion  mines,  and 
^e  extraction  from  old  stopes  of  the  Old  Dominion  of  material  too 
poor  to  be  worked  in  former  years  and  at  a  lower  copper  market,  have 
ioivered  the  tenor  for  the  district,  so  that  the  average  yield  from  all 
the  ores  in  1906  was  about  3.4  per  cent.    A  little  more  than  one-third 
of  the  approximately  390,000  tons  of  ore  treated  in  1906  was  concen- 
^ted^  on  an  average  about  5:1.    Some  of  the  iron-rich  material  sur- 
roundmg  old  stopes  in  the  limestone,  and  even  old  gob  filling,  was  in 
1906  extracted  down  to  a  minimum  grade  of  2  per  cent.    About  30 
PCf  cent  of  the  1906  output  was  derived  from  sulphur-l)earing  ores, 
chiefly^  chalcocite.     Ore  of  this  class  will  undoubtedlv  soon  become 
the  principal  ore  of  the  district.     The  greater  part  of  tne  ore  from  the 
outlying  mines  is  oxidized  and  much  of  it  consists  chiefly  of  chrv^s- 
<>colIa.     The  gold  and  silver  contents  of  the  ore  are  very  low,  and  the 
average  yield  per  pound  of  copper  is  only  about  0.5  cent. 

Most  of  the  workings  are  not  deep;  the  deepest  shaft  in  the  camp 

P^s  down  1,000  feet.    Tunnels  are  of  service  only  in  the  upper  work- 

^^^ga.    Square-set  stoping  predominates,  but  stulls  have  oeen  em- 

pl<*yed  in  the  flat  stopes  in  quartzite.    The  bottom  of  the  Old  Domin- 

loa  mine  is  exceedingly  wet,  and  the  pumping  plant  has  been  enlarged 

*^  a  capacity  of  6,000,000  gallons  per  day.     Owing  in  part  to  the  wet- 

J?sa  of^the  ground,  the  kaolinizea  sulphide  ore  in  the  lower  levels  is 

^^fficult   ground   to   hold.     Transportation   to   the   Old   Dominion 

^^elter  is  furnished  by  a  branch  Ime  of  the  Southern  Pacific.     The 

^tizona  Commercial  Company  in  1906  built  a  line  connecting  its 

^^ines  with  this  smelter.     Oil  is  the  principal  fuel.     Mexican  labor  is 

^^^laployed  in  part.  ^ 

The  Old  Dominion  concentrator  has  been  increased  in  capacity  and 

blast  furnace  and  reverberatory  have  been  added  to  the  smelting 

^lant.    Globe  ores  have  been  at  a  disadvantage  because  of  their  high 

ilica  and  lack  of  sulphur.     It  has  been  necessary  to  bring  in  outside 

^^Xdphides,  and  favorable  smelting  charges  have  been  impossible  on 

^>iuch  of  the  oxidized  siliceous  ore  from  mines  in  the  district.     Bisbee, 

^"^riz.,  and  Nacozari  and  Cananea,  Mexico,  supplied  sulphide  ores  in 

^1906,  while  considerable  siliceous  ore  from  the  district  went  to  the 

-^V)ouglas  and  El  Paso  smelters,  chiefly  for  converter  lining.     At  the 

^^Hiddle  of  1907  it  was  estimated  that  60  per  cent  of  the  copper  of  the 

^Dld  Dominion  and  United  Globe  mines  was  coming  from  sulphide 

^res,  and  importations  will  probably  cease  before  the  end  of  the  year. 

^ome  old  sla^  was  resmeltea  at  the  Old  Dominion  plant. 

Other  districts, — The  chief  producer  in  Arizona  outside  of  the  prin- 
cipal districts  was  the  Impenal  Copper  Company's  mine,  in  the  Silver 
Bell  district  of  Pima  County.  Tnis  company  is  building  a  smelter. 
Other  Pima  Ck)unty  producers  of  some  importance  were  the  Twin 
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Buttes,  Mineral  Hill,  and  Helvetia  companies.  The  Helvetia  oper- 
ated a  matting  furnace.  The  Saddle  Mountain  Company,  in  Gila 
County,  turned  out  considerable  copper  matte  from  self-fluxing  gar- 
netized  limestone.  The  Commercial  Mining  Company  was,  next  to 
the  United  Verde,  the  largest  producer  in  Yavapai  Coimty.  The 
Black  Diamond  Company,  m  Cochise  County,  made  a  small  amount 
of  matte.  Manv  other  mines  contributed  small  amounts  of  copper  to 
the  output  of  the  Territory.  Some  developments  in  the  Chiricahua 
and  Huachuca  mountains  and  in  Pinal  County  are  of  much  promise. 
One  of  the  important  features  of  the  year  in  the  Territory  was  the 
blowing  in  of  the  custom  smelter  at  Humboldt,  Yavapai  County. 

Considerable  Arizona  ore  was  treated  at  El  Paso,  some  went  to 
Denver,  and  a  little  to  California.  A  small  quantity  of  matte  was 
converted  in  the  East. 

CALIFOBNIA. 

General  statement. — ^The  production  of  bUster  copper  in  California 
in  1906  was  28,153,202  pounds,  an  increase  of  about  11,500,000 
pounds  over  that  of  1905.  The  bulk  of  the  production  and  nearly 
the  whole  increase  was  from  the  Shasta  County  region.  Several 
other  coimties  contributed  to  the  output,  Calaveras  County  leading. 
The  mine  production  for  the  year  corresponds  closely  with  that 
of  the  smelters.  The  agreement  is  largely  due  to  the  fact  that  all 
the  principal  producers  operated  their  own  smelters.  The  disaster 
at  San  Francisco,  which  temporarily  demoralized  certain  industries, 
had  Uttle  direct  effect  on  copper  production.  The  prices  of  many 
staples,  including  lumber,  were  increased  considerably,  however, 
ana  wages,  especially  for  the  ordinary  trades,  advanced  to  a  marked 
extent. 

Considerable  old  copper  was  recovered  during  the  year  from  the 
San  Francisco  ruins,  but  this  has  been  excludea  from  the  statistics 
of  production. 

Shasta  County  region. — The  Shasta  County  copper  region,  which 
Ues  near  Sacramento  and  Pitt  rivers,  north  of  Kedding,  produced 
in  1906  slightly  less  than  21,000,000  pounds  of  blister  copper,  as 
against  an  even  10,000,000  pounds  in  the  year  preceding.  This 
production  came  from  four  companies — the  Mammoth,  Mountain, 
bully  Hill,  and  Great  Western. 

This  region,  which  next  to  the  Lake  Superior  copper  range  is  the 
most  extensive  of  the  important  copper  districts  of  the  coimtry,  is 
one  of  considerable  geoloric  complexity,^  but  is  a  unit  as  regards 
the  general  character  and  occurrence  of  its  ores.  It  is  commonly 
diviaed  into  four  districts,  viz,  the  Iron  Mountain,  Little  Backbone, 
Bully  Hill,  and  Afterthought.  The  ore  bodies  are  invariably  asso- 
ciated with  intrusive  stocKs  of  quartz  monzonite  porphyry,  although 
the  ore  in  sooie  places  extends  out  into  adjoining  rocKs.  The  ores 
are  more  or  less  complete  replacements  of  country  rock  at  localities 
of  intense  crushing,  and  the  completeness  of  replacement  appears 
to  have  been  dependent  on  the  degree  of  comminution  of  the  rock. 
Most  of  the  ore  bodies  are  large,  tabular,  flat-lying  masses  whose 
original  form  has  been  modified  by  faulting.  A  few  oeposits,  notably 
that  of  the  Bully  Hill  mine,  are  steeply  inclined  and  partake  more 
of  the  form  of  veins.     The  typical  ore  is  a  massive  sulphide  made 

«  Theeeoloffy  of  the  region  has  been  described  bv  J.  S.  DHler  in  Geologic  Atlas  U.  B.,  folio  138.    The 
copper  deposits  are  now  oeing  made  the  subject  of  special  investigation  by  the  Geological  Sarvey. 
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up  of  varying  proportions  of  pyrite  and  zinc  blende,  with  chalcopy- 
nte  in  comparatively  small  amount.  It  carries  from  27  to  over  45 
per  cent  of  sulphur,  high  iron,  and  3  to  30  per  cent  of  silica.  In 
the  Bully  Hill  district  a  barite  gangue  lowers  the  proportion  of  sul- 
phides, but  elsewhere  the  ores  that  do  not  appear  to  be  almost  solid 
sulphides  are  commonly  of  too  low  grade  to  be  profitable.  The 
secondary  zone,  which  was  wonderfully  productive  of  copper  and 
silver  at  the  Iron  Mountain  and  BuUv  Hill  mines^  has  been  exhausted, 
and  at  the  other  mines  is  either  of  little  importance  or  practically 
absent. 

The  ores  smelted  in  1906  yielded  approximately  3.6  per  cent  of 
copper.  The  yield  per  ton  in  gold  was  aoout  $1.60,  and  in  silver  2.25 
ounces,  or  $1.50,  wnich  combined  are  equivalent  to  2.9  cents  per 

Sound  of  copper.     The  percentage  of  copper  can  be  expected  to 
ecrease  to  some  extent,  and  that  of  silver  to  increase  slightly  when 
all  the  developed  deposits  become  actively  productive. 

Through  developments  prosecuted  during  the  year  great  reserves 
in  mines  of  the  Mammoth,  Balaklala,  Mountain,  and  Bully  Hill 
comp>anies  were  added  to  those  already  known  in  these  mines,  and  in 
the  jWnity  company's  Shasta  King  mine.  Valuable  discoveries 
were  also  made  in  the  Afterthought  mine  of  the  Great  Western  Gold 
Company,  and  there  were  encouraging  developments  in  some  other 
mines.  This  district  is  undoubtedly  next  to  the  Lake  Country,  Bing- 
ham, and  Ely  districts  in  the  amount  of  ore  blocked  out,  and  under 
reasonable  conditions  should  be  producing  annually  100,000,000 
pounds  of  copper  before  1910. 

Most  of  the  ore  bodies  thus  far  discovered  are  developed  by  work- 
ings not  more  than  500  feet  deep,  but  in  the  Bully  Hill  district  the 
lowest  level  is  about  900  feet  below  the  outcrop.  Owing  to  the  rugged 
topography  tunnels  afford  easy  access  to  the  ore  bodies,  but  in  a  few 
places  winzes  from  these  tunnels  are  required.  Open  cutting  is  em- 
ployed in  part  at  the  Balaklala  and  Afterthought  mines.  Water  is  not 
troublesome.  Up  to  the  present  time  square  setting  has  been  chiefly 
employed.  At  tne  Mammoth  mine  tne  horizontal  slicing  system 
with  subsequent  caving  is  employed,  but  none  of  the  timber  of  the 
complete  sets  used  is  recovered.  Methods  requiring  less  timber  will 
probably  be  employed  in  the  mines  that  are  now  in  the  development 
stage.  Native  timber  was.  used,  but  brought  a  high  price  in  1906. 
Electric  power  is  employed  almost  exclusively,  and  is  derived  from 
the  lines  of  the  Northern  California  Power  Company.  Much  of  the  coke 
comes  from  Australia.  The  Southern  Pacific  Kailroad  crosses  the 
district.     The  Iron  Mountain  and  Hornet  mines  are  connected  by  a 

Erivate  railway,  and  the  Mammoth  by  an  aerial  tramway,  which  is  to 
e  replaced  by  a  combination  steam  and  electric  road  begun  in  1906. 
An  aerial  tram  to  connect  the  Balaklala  and  Trinity  mines  with  the 
Southern  Pacific  line  was  begun  in  1906,  and  construction  was  started 
on  a  private  railroad  to  the  Bully  Hill  district.  The  Afterthought 
district  profits  by  a  near-by  branch  of  the  Southern  Pacific,  which  it  is 
planned  to  extend  to  the  camp.  Wages  are  somewhat  below  the  Butte 
standard,  and  it  is  diflBcult  to  procure  the  best  class  of  labor.  At 
the  Iron  Mountain  mine,  where  some  of  the  stopes  are  on  fire,  Euro- 
pean labor  is  employed  chiefly. 

Pyrite  smelting  is  now  applied  almost  exclusively  to  the  ores  and 
is  veiy  successful.     The  average  charge  contains  about  2  per  cent  of 
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coke.  Even  the  zincky  ores  of  the  Afterthought  region  are  success- 
fully handled  by  the  aid  of  a  hot  blast.  Some  experiments  are  under 
way  to  save  the  zinc  now  lost  at  this  plant,  and  if  these  are  successful 
a  similar  method  may  be  applied  at  Bully  Hill  also.  The  great 
demand  for  siUceous  flux  has  stimulated  the  decadent  quartz-mining 
industry  of  the  country.  The  Mammoth  Company  took  a  lease 
on  the  great  low-grade  deposit  at  Quartz  Hill  and  oegan  the  con- 
struction of  a  railroad  to  it  during  1906.  This  company  was  the 
largest  producer  of  the  year,  but  turned  out  only  matte,  which  was 
converted  at  the  United  States  smelter,  in  the  Salt  Lake  valley.  The 
construction  of  converters,  as  well  as  of  two  additional  blast  furnaces, 
however,  was  begun  in  1906.  During  that  year  the  fine  ore  was 
shipped  mostly  to  sulphuric-acid  works  near  San  Francisco,  where  the 
resulting  cinders  were  smelted  for  their  copper.  The  Mountain  Cop- 
per Company,  owing  to  the  injunction  against  its  Keswick  plant, 
treated  its  entire  output  at  its  new  plant  near  Oakland,  where  it  has, 
in  addition  to  a  small  electrolytic  refinery,  a  sulphuric-acid  and  ferti- 
lizer plant  that  utilizes  phosphate  from  Utah  and  Idaho.  The  After- 
thought smelter  shipped  its  matte  to  Utah  for  conversion.  The  Bully 
Hill  smelter,  which  turned  out  blister  copper,  was  closed  early  in  the 

{rear  pending  the  completion  of  its  railroad,  and  remodeling  and  en- 
argement  oi  the  plant  was  begun.  Work  was  actively  carried  on 
by  the  Balaklala  company  in  the  construction  of  its  smelter,  which 
had  been  planned  to  supply  matte  to  the  San  Bruno  smelter  when 
that  should  be  completed,  but  the  abandonment  of  that  project  will 
necessitate  the  shipment  of  Balaklala  matte  elsewhere. 

The  smelters  that  were  operated  in  1906  treated  approximately 
289,000  tons  of  pyritic  and  siliceous  ore  from  Shasta  (Joimty.  Cus- 
tom ore  to  the  extent  of  42,000  tons  was  also  handled,  and  consisted 
mostly  of  dry  gold-silver  ore  from  Nevada,  with  some  siliceous  copper 
ore  from  Idaho ;  also  copper  ores  from  Oregon,  from  Utah,  and  n^m 
other  districts  in  California. 

A  matter  of  much  importance  both  to  this  and  other  districts, 
especially  in  view  of  recent  troubles  over  smelter  smoke  at  Anaconda 
and  DucKtown  and  in  the  Salt  Lake  valley,  was  the  reversal  by  the 
United  States  circuit  court  of  appeals  of  a  decision  which  enjoined 
the  Mountain  Copper  Company  from  operating  its  smelter  at  Kes- 
wich.  The  decision  had  been  brought  about  oy  claims  of  injury, 
both  to  private  agricultural  property  and  to  Government  land,  neither 
of  whicn,  as  a  matter  of  fact,  was  of  much  value.  The  change  of 
local  public  sentiment  which  followed  the  closing  of  the  Keswick 
plant  and  the  desertion  of  the  town  has  made  other  smelters  in  the 
district  as  safe  from  attack  as  if  their  stacks  did  not  turn  out  a  pound 
of  sulphurous  smoke.     The  Keswick  plant  resumed  operations  in  1907. 

Other  districts. — Among  other  productive  districts  in  California  are  the 
Campo  Seco  and  Copperopolis  districts  of  Calaveras  County.  The  ores 
consist  of  heavy  pyrite  with  chalcopyrite  and  occur  as  lenticular 
bodies  in  schist.  The  average  yield  in  1906  was  somewhat  over  5  per 
cent.  Some  of  the  ores  carry  practically  no  gold  and  silver,  and  the 
copper,  being  free  from  impurities,  is  made  into  casting  copper. 
Smelters  were  operated  by  tne  Penn  Chemical  Company  at  Campo 
Seco  and  by  the  Union  Copper  Mining  Company  at  dopperopolis. 
The  matte  from  both  and  some  cement  copper  from  the  leaching  plant 
of  the  latter  were  shipped  East  for  further  treatment. 
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The  Copper  King  mine,  in  Fresno  County,  continued  to  produce  a 
low-grade  ore.  A  small  production  from  San  Bernardino  and  Inyo 
counties  was  treated  in  part  at  the  Needles  smelter,  which  handled  also 
a  little  copper  ore  from  Arizona.  Other  miscellaneous  shipments 
from  California^  as  well  as  ore  from  Nevada,  reached  the  works  of  the 
Mountain  Copper  Company,  the  American  Smelters  and  Securities 
Companv-,  and  the  Peyton  Cnemical  Company.  The  matte  produced 
by  tne  reyton  plant  is  converted  in  Washington  and  in  Utah.  At 
the  Dairy  Farm  mine,  in  Placer  County,  active  development  of  the 
large  pyritic  ore  body  was  maintained  throughout  the  year  in  order 
that  tne  mine  might  be  ready  to  supply  a  large  tonnage  to  the  new 
smelter  at  San  Bruno,  on  San  Francisco  Bay.  Cessation  of  work  in 
1907  on  the  construction  of  that  plant,  due  to  opposition  and  the 
prospect  of  complications  over  the  smelter  smoke,  nas  caused  closing 
of  the  Dairy  Farm  mine. 

During  the  latter  half  of  1906  much  attention  was  given  in  the  daily 
press  to  copper  deposits  in  the  old  Furnace  Creek  or  Greenwater  dis- 
trict of  Inyo  County.  Many  stock  companies  were  formed,  some  of 
them  with  capitalization  reaching  over  $10,000,000,  and  in  the  stock 
markets  of  western  cities  great  excitement  prevailed.  According  to 
such  information  as  is  available  from  competent  and  rehable  men  who 
have  visited  the  district,  the  existence  of  copper  deposits  of  particular 
importance  has  yet  to  be  shown.  The  excitement  has  subsided,  and 
it  may  be  that  legitimate  development  will  eventually  open  up  some 
profitable  bodies  of  ore. 

COLORADO. 

The  production  of  blister  copper  in  Colorado  in  1906  from  mate- 
rials onginating  within  the  State  was  7,427,253  pounds.  Returns 
from  matte  smelters  receiving  ores  from  outside  the  State  has  this 
year  allowed  a  more  accurate  distribution  of  the  output  of  Colorado 
smelters  than  was  possible  in  previous  years.  The  marked  difference 
between  reported  mine  production  and  actual  smelter  yield  was 
noted  and  explained  for  last  year's  figures.'*  The  same  explanation 
undoubtedly  applies  this  year,  viz,  that  considerable  copper  was 
recovered  by  the  smelters  from  ores  in  which  copper  was  present  in 
small  amounts  and  was  not  paid  for,^  hence  the  mining  companies 
in  their  reports  to  the  Geological  Survey  assumed  that  no  copper  was 
recovered. 

The  production  for  1906  was  derived  almost  wholly  from  the  smelt- 
ing of  ores  (and  concentrates)  which  were  mined  primarily  for  other 
metals  than  copper.  As  in  1905,  the  Leadville  district  ranked  first 
in  copper  production,  followed  by  the  San  Juan  country.  Gilpin, 
Chaffee,  Clear  Creek,  and  Dolores  counties  contributed  smaller 
amounte  and  nearly  every  other  mining  county  in  the  State  produced 
a  little  copper. 

The  few  districts  in  which  copper  is  the  chief  metal  were  inactive 
or  produced  very  little  in  1906.  Principal  among  these  are  the 
deposits  at  Pearl,*'  in  Larimer  County,  at  Cashin,''  in  Montrose 
County,  and  in  the  Plateau  region^  of  southwestern  Colorado,  of 

«  Lindgxen,  W.,  Mineral  Resources  U.  8.  for  1905,  report  on  gold  and  silver,  p.  192. 

^Compare  pp.  6-6. 

c  Spencer,  A..C.,  Bull.  U.  S.  Geol.  Survey  No.  213,  1903,  pp.  158-162. 

tf  EmmonB.  W.  H..  Bull.  U.  S.  Oeoi.  Survey  No.  285,  1906,  pp.  125-128. 

•  Emmons,  9-  Fv  PuU,  y .  $.  Q^\,  Survey,  No.  2ti0, 1905,  pp.  221-232, 
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County,  were  among  the  other  producers  of  the  State.  A  small 
amoxmt  of  copper  was  recovered  as  matte  in  lead  furnaces  and  was 
turned  into  blister  in  the  East.  In  1906  Idaho  copper  was  turned  out 
at  17  smelters  located  in  Alaska,  British  Columbia,  Washington,  Ore- 
gon, Califomia,  Montana,  Idaho,  Utah,  Colorado,  and  Pennsylvania. 

MICHIGAn. 

General  statement. — The  smelter  production  of  copper  in  Michigan 
in  1906  was  229,695,730  poimds,^  as  compared  with  a  little  over 
230,000,000  pounds  in  1905.  The  diflference  between  the  mine  and 
the  smelter  production,  as  shown  on  page  11  is  due  to  the  fact  that  a 
quantity  of  mineral  from  ore  mined  and  milled  in  former  years  had 
been  stored  and  was  not  smelted  till  1906,  when  the  high  price  of 
copper  brought  it  out.  The  same  condition  of  affairs  existed  in 
1905.  The  entire  production  of  the  State  comes  from  the  single 
district  on  the  Keweenaw  Peninsula. 

Lake  Superior  region. — The  slight  falling  off  in  production  of  cop- 
per in  the  Lake  Superior  district  is  due  to  the  fact  that  although  tne 
mines  as  a  whole  made  a  substantial  increase  in  their  output,  the 
amoimt  of  old  mineral  smelted  by  the  Calumet  and  Hecla  Company 
in  1906  was  decidedly  smaller  than  in  1905.  Had  it  not  been  for 
numerous  accidents^  however,  the  mine  production  and,  consequently, 
the  smelter  production  would  have  been  considerably  larger.  Among 
these  reverses  the  fire  at  the  Tamarack  and  the  caving  at  the  Atlantic 
and  Quincy  mines  were  most  serious. 

This  region,  as  is  well  known,  is  the  one  great  native-copper  dis- 
trict of  the  world,  although  native  copper  in  apparently  similar 
occurrence  is  foimd  in  western  and  in  south-central  Virginia  and  in 
some  other  places.  The  copper  occurs  as  masses  of  various  size, 
from  minute  particles  up  to  huge  masses  himdreds  of  tons  in  weight, 
contained  in  certain  beds  of  a  thick  series  of  basic  lavas  and  in  some 
of  the  intercalated  sandstone  and  conglomerate  beds,  all  of  pre- 
Cambrian  age.  The  origin  of  these  copper  deposits  is  a  problem  as 
yet  unsolved.  The  unchanged  character  of  the  ores  at  the  great 
depth  to  which  mining  has  &en  carried — deeper  than  anywhere  else 
in  the  world — makes  it  appear  certain  that  the  native  copper  was 
deposited  as  such  and  is  not  an  intermediate  product  of  the  oxidation 
of  sulphides. 

The  ores  are  of  extremely  low  grade,  the  average  yield  in  refined 
copper  of  all  the  ores  milled  in  1906  having  been  25.2  pounds  per  ton, 
or  1.26  per  cent.  A  little  silver  occurs  with  the  copper  in  some  lodes. 
Averaged  on  the  total  tonnage  in  1906,  the  silver  yield  was  0.025 
ounce  per  ton. 

The  general  similarity  of  geologic  conditions,  the  uniform  value  of 
the  ores,  and  the  extent  and  regularity  of  the  lodes  necessarily  cause 
any  account  of  a  year's  progress  in  the  Lake  Superior  copper  district 

a  Some  statistics  of  smelterproduction  for  1905  and  1906  which  have  been  published  are  much  too  low 
in  the  figures  for  Michigan.  The  error  appears  to  have  arisen  from  the  fact  that  the  statisticians  have 
really  compiled  mine  production,  which  is  reported  to  the  State  mineral  commi3sioner  as  a  basis  of 
taxation.  In  thecaae  of  all  Lake  mines  except  the  Calumet  and  Ilccia.  the  mine  production  is  measured 
by  the  actual  yeai^s  yield  of  the  smelters.  The  Calumet  and  Hecla  Company,  however,  docs  not  smelt 
aU  its  mineral  as  soon  as  produced.  The  figures  that  this  company  reports  to  the  mineral  commis- 
sioner represent  the  amount  of  ingot  copper  that  the  mineral  produced  within  the  vear  is  estimated  to 
yield,  and  do  not  roflcct  in  any  way  the  actual  smelter  output  for  the  year.  These  facts  may  be  clearly 
gained  from  a  perusal  of  the  last  two  annual  reports  of  the  companv,  although  the  figures  therein  given 
are  for  the  year  ending  April  30.  The  figures  given  above  are  based  on  direct  ret  urns  from  the  Calumet 
and  Hecia  as  well  as  the  other  companies,  giving  actual  output  ol  ingot  copper. 
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to  be  little  more  than  a  chronicle  of  mechanical  achievement.  Num- 
ber of  feet  of  new  development,  increase  in  hoisting  capacity,  enlat^e- 
ment  and  improvement  of  inills  and  smelters^these,  more  than  any 
other  factors,  measure  the  advances  for  the  year.  The  result  of  ttus 
permanency  and  regularity  of  the  lodes  is  seen  in  the  wonderful 
equipments,  the  immense  capacities,  and  the  permanent  character  of 
all  important  undertakings. 

The  smelter  production  of  the  Lake  district  for  1905  and  1906  is 
shown  in  the  following  table.  The  figures  of  production  of  individual 
companies  have  already  appeared  in  their  annual  reports. 


Smelter 

•production  of  coypt^ 

n  Michigan  in  3906  and  1906. 

Company. 

1106. 

1B06. 

CmnpMiy, 

1905. 

1««. 

l.U2,U8 

111 

JmJ;om 

9,352,332 
lg,S8S,«l 

18,S2T,i£7 
lG,S2t.on8 

Pound*. 

3,0)7 
3.89 

W7 

9H) 

95,873,829 

Ciluniet  and  HeclaCop- 
land,  Tecuniwh,  and 

Total 

230,  %1, 983 

aaB,«6,730 

>  Did  not  produce  In  1«». 

Prospectmg  in  new  territory  and  exploitation  of  old  properties  were 
carried  on  in  1906  more  extensively  than  ever  before,  unless,  perhaps, 
in  1S9S  and  1899,  when  the  Kearsarge  and  Baltic  lodes  came  into 
prominence.  The  activity  in  northern  Keweenaw  County,  including 
the  beginning  of  the  Keweenaw  Central  Railroad,  was  of  first  impor- 
tance, followed  by  the  developments  on  and  for  the  Kearsai^e  lode, 
south  of  the  Calumet  and  Hecia  property ;  the  increasing  imporbance 
of  the  Baltic  lode  and  the  explorations  in  Ontonagon  County  also 
demand  especial  notice.  Much  of  this  exploratory  work  brought  forth 
results  which  within  the  next  few  years  wUl  materially  augment  the 
production  of  the  district.  Most  of  the  well-establisned  producers 
extended  their  reserves  in  greater  proportion  than  ever. 

The  mines  are  worked  to  great  depths,  mostly  through  inclined 
shafts,  but  a  few  vertical  shafts  reach  the  deepest  workings.  Pillars 
are  left  to  support  the  hanging  wall,  even  in  many  places  where  the 
grade  of  ore  b  good,  but  are  planned  to  be  ultimately  extracted. 
Underground  sorting  of  the  ore,  leaving  the  worthless  rock  as  filling, 
and  keeping  drifts  and  shoots  open  by  dry  walling,  is  a  system  coming 
to  be  very  favorably  regarded.  Much  heavy  timber  is  required,  how- 
ever, in  some  of  the  mines.  Water  gives  little  trouble  and  is  kept  at  . 
the  desired  level  by  comparatively  light  pumping,  although  the 
sumps  of  most  of  the  mines  are  far  below  the  level  of  Lake  Superior. 
Lake  SuperiOT  affords  the  tremendous  volume  of  water  required  by 
the  mills.  In  addition  to  local  transportation  by  the  Mineral  Kange 
and  Cop^r  Range  railroads  and  numerous  private  lines  between 
mines,  nulls,  and  smelters,  the  re^on  is  joined  with  the  main  lines 
of  traffic  by  the  Duluth,  South  Snore  and  Atlantic  Railway.  Host 
important  of  all,  th?  deep-water  transportation  of  the  Great  Lakes 
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is  brought  through  the  heart  of  the  district  by  Portage  Lake  and 
the  Houghton  Ship  Canal.  Pennsylvania  coal  is  therefore  cheap,  and 
the  outgoing  copper  has  to  stand  only  a  trifling  freight  rate  as  far  as 
Buffalo.  Electric  power  generated  at  central  plante  seeins  destined 
to  replace  steam  for  most  purposes  at  the  lar^r  mines.  Pumping 
and  underground  haulage  are  at  present  done  m  part  by  electricity. 
European  Tabor  is  employed  very  largely,  and  the  wages  are  low  as 
compared  with  those  paid  in  western  camps. 

with  the  exception  of  the  comparatively  small  amount  of  coarse 
copper — ^"mass"  and  ** barrel  work'' — sorted  out  at  the  mines,  all 
the  ores  are  subjected  to  crushing  by  steam  stamps,  followed  by 
concentration.  The  failure  of  experiments  at  the  Champion  mill  to 
apply  graded  crushing  by  rolls  and  regrinding  mills  in  order  to  pre- 
vent excessive  loss  in  the  slimes  caused  by  heavy  impact  of  the 
stamps  was  a  surprise  to  many  western  millmen.  Regrinding  of 
the  coarse  tailings  from  the  stamp  mills,  however,  is  becoming  gen- 
eral. The  mineral  from  the  mills  is  treated  by  a  combined  melting 
and  refining  process,  which  is  very  cheap  as  compared  with  the 
transformation  of  sulphide  ores  into  electrolytic  copper.  A  small 
proportion  of  the  total  output  is  either  suflRciently  argentiferous  or 
so  high  in  arsenic  as  to  be  refined  electrolytically.  During  1906  the 
Michigan,  Quincy,  and  Dollar  Bay  smelters  and  the  two  smelters  of 
the  Calumet  and  Hecla  Company,  one  at  Hubbel  and  the  other  at 
Black  Rock,  N.  Y.,  treated  about  333,750,000  pounds  of  mineral, 
the  product  of  about  9,018,000  tons  of  ore.  Of  this,  over  8,904,000 
tons  were  mined  and  milled  in  1906. 

MONTAHA. 

In  1906.  Montana  produced  294,701,252  pounds  of  blister  copper, 
which,  altnough  a  decrease  of  about  20,000,000  pounds  from  1905, 
maintains  Montana's  rank  as  the  greatest  copper-producing  State 
in  the  coimtry.  The  output  from  the  mines  was  a  little  lower  than 
that  of  the  smelters,  mainly  because  severe  weather  and  congestion 
of  traffic  prevented  regular  shipments  to  the  smelters  so  near  the 
end  of  the  year  that  the  decrease  was  not  felt  in  the  smelter  pro- 
duction till  in  1907. 

BvUe  district — Nearly  the  entire  production  of  the  State  came  as 
in  former  years  from  tHe  Butte  district  in  Silver  Bow  County,  which 
is  the  greatest  copper  camp  in  the  world.  The  mines  of  the  Amal- 
gamated, the  Nortn  Butte,  the  Butte  Coalition,  and  the  Clark  com- 
f sanies  were  the  chief  producers;  but  the  United  Copper,  the 
j^ast  Butte,  and  the  Pittsburg  and  Montana  companies  contributed 
considerably  to  the  output,  and  a  few  other  companies  produced  a 
little.  The  output  was  unquestionably  affected  by  shortage  of  labor, 
but  the  tonnage  of  ore  treated  was  a  little  larger  than  in  1905.  The 
decided  falling  off  in  production  must,  therefore,  be  attributed  mainly 
to  a  decrease  in  graae  of  the  ores,  but  this  was  in  part  the  outcome 
of  a  deliberate  plan  to  conserve  the  higher  grade  ores  while  copper 
remained  high. 

A  geological  study  of  the  Butte  district  has  been  made  by  Walter 
Harvey  "W^d,  and  the  report  to  be  published  by  the  Greolo^ical  Sur- 
vey is  expected  to  appear  shortly.  The  veins  are  contamed  in  a 
granitic  ro^  greatly  snattered,  and  much  altered  in  the  vicinity  of 
the  ores.    The  original  mineralization  resulted  in  the  formation  of 
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cupriferous  pyrite,  especially  along  fractiires  and  fault  zones.  Con- 
centration by  descending  waters  has  gone  on  to  a  remarkable  extent 
and  makes  Butte  deposits  the  best  known  example  df  secondary 
sulphide  enrichment. 

Kich  secondary  ore  was  encoimtered  in  1906  at  a  depth  of  2,400 
feet  in  the  Anaconda  mine,  and  is  the  deepest  secondary  copper  ore 
known.  This  occurrence,  however,  does  not  guarantee  the  general 
presence  in  the  camp  of  similar  ore  bodies  at  that  depth.  Where 
oxidizing  waters  have  not  been  able  to  penetrate  freely,  the  pyiitic 
ore  is  encountered  little  enriched  from  its  original  state,  as,  for  exam- 
ple, at  the  1,600-foot  level  of  the  Anaconda  lode^  and  at  about  the 
same  depth  in  a  number  of  other  places.  The  pnncipal  copper  min- 
eral is  cnalcocite,  and  about  90  per  cent  of  the  output  in  1906  came 
from  this  mineral.  Enargite  contributed  the  bulk  of  the  remainder, 
although  secondary  bormte  and  chalcopyrite  furnished  a  little,  ana 
a  comparatively  small  quantity  came  from  oxidized  ores  from  the 
eastern  part  of  the  camp. 

Owing  to  the  great  quantity  of  low  grade  concentrating  ores,  com- 
prising over  80  per  cent  of  the  total  ore  treated  diuing  the  jrear,  the 
average  copper  yield  is  low,  approximately  3.15  per  cent  in  1906. 
The  high  loss  attending  a  close  separation  of  ore  and  gangue  and  the 
considerable  percentage  of  chalcocite-coated  pyrite  in  the  ore  permit 
only  a  low  concentration,  the  average  being  close  to  1.5  into  1.  The 
yield  in  silver  is  rather  high,  the  average  in  1906  being  about  2  ounces 
per  ton  of  ore,  or  0.032  ounce  per  pound  of  copper.  Gold  is  com- 
paratively lower,  the  yield  per  ton  of  ore  being  0.01  oimce,  or  0.00016 
oimce  per  pound  of  copper.  The  precious  metals,  therefore,  reduced 
the  cost  of  copper  production  by  aoout  2.24  cents  per  poima  in  1906. 
The  recovery  of  arsenic  from  the  enargite  ores,  as  practiced  at  the 
Washoe  smelter,  is  also  a  source  of  revenue. 

The  productive  area  is  remarkably  small  for  so  great  an  output. 
Great  activity  was  manifested  in  exploration  for  an  extension  of^the 
profitable  ground  to  the  north,  south,  and  east  of  this  area.  On  the 
east,  Pittsburg  and  Montana  showed  some  improvement  for  the  year, 
and  some  oxidized  ore  was  struck  in  the  Bull  whacker  and  adjoining 
claims;  but  in  general  the  outlying  exploration  has  not  as  yet  been  suc- 
cessful. The  most  important  developments  of  the  year  were  in  depth, 
several  of  the  principal  shafts  having  been  simk  from  100  to  400  feet 
and  new  ore  bodies  or  continuations  of  known  bodies  cut  bj  the  cross- 
cuts driven  at  the  attained  depths.  The  North  Butte  mamtained  its 
splendid  record.  The  cutting  of  a  lode  of  good  ore  on  the  2,400-foot 
level  of  the  Anaconda  is  the  most  noteworthy  feature  of  the  year. 

Most  of  the  Butte  ore  bodies  are  large,  although  more  tabular  than  in 
many  copper  camps,  and  hence  not  always  especially  wide.  Square- 
set  mining  is  the  prevaiUng  system;  the  cost  or  timber  to  the  Amalga- 
mated mines  is  reduced  through  control  by  that  company  of  extensive 
timber  lands.  On  the  whole  the  mines  are  dry,  the  Lexington  being 
one  of  the  very  few  in  which  water  is  troublesome.  Three  trunk  lines 
bring  supplies  into  the  district  and  afford  communication  ^^th  the 
smelters  at  Helena  and  Great  Falls.  A  private  standard-gage  line 
connects  the  mines  with  the  Washoeplant  at  Anaconda,  where  nearly 
three-fourths  of  the  ore  is  treated.  Coal  comes  largelj  from  the  mines 
of  the  Amalgamated  Company  in  Montana,  but  considerable  power  is 
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beinp  derived  from  hydro-electric  installations  near  Helena.  Ameri- 
can labor  is  extensively  employed  and  receives  hieh  wages. 

Owing  partly  to  lack  of  a  sufficient  water  supply  for  concentration 
and  partly  to  the  low  cost  of  treatment  at  Anaconda  and  Great  Falls, 
Butte  has  ceased  to  be  a  great  smelting  center,  the  Butte  Reduction 
Works,  which  concentrate  and  smelt  the  Clark  ores,  being  the  only 
survivor.  The  Pittsmont  smelter  was  closed  early  in  1906,  owing  to 
the  failure  to  apply  successfully  the  Baggaley  process,  and  the  old 
Montana  Ore  Purcnasing  Company  smelter  suspended  operations  and 
was  dismantled  a  few  months  after  its  acquirement  by  the  Butte  Coa- 
lition Company.  The  Great  Falls  plant  handles  the  output  of  the 
Boston  and  Montana  mines,  both  smelting  and  concentrating  ores,  as 
well  as  some  of  the  rich  ores  from  other  companies.  The  great  plant 
at  Anaconda^  which  has  the  largest  copper  smelter  and  in  1906  con- 
centrated more  ores  than  any  other  plant  in  the  world,  treated  all  the 
rest  of  the  Butte  output  with  the  exception  of  a  trifling  amount  of 
leady  material  which  went  to  the  Helena  plant  of  the  American  Smelt- 
ing and  Refining  Company.  These  various  smelters  handled  in  1906 
about  3,310,000  tons  or  ore  and  concentrates  from  the  Butte  district, 
representing  over  4,500,000  tons  of  crude  ore.  Of  this,  about  856,000 
tons  was  smelted  without  concentration.  There  was  also  treated  a 
large  tonnage  of  cleanings,  etc.,  from  the  sites  of  dismantled  smelters. 
A  small  amoimt  of  custom  ore  from  other  Montana  districts  and  a 
Uttle  matte  from  the  Amador  and  Cook  City  smelters  were  converted 
into  blister.  Considerable  siliceous  copper  ore  for  converter  lining 
came  from  the  Coeur  d'Alene  district  in  Idaho.  Both  the  Washoe  ana 
the  Great  Falls  plants  were  enlarged  during  the  year. 

An  occurrence  of  far-reaching  effect  on  both  amount  and  cost  of 

S'oduction  was  the  acauisition  early  in  the  year  by  the  Butte  Coalition 
ining  Company,  under  Cole-Ryan  management,  of  all  the  Heinze 
Eroperty,  over  which  controversy  had  arisen.  The  Red  Metal  Mining 
bmpany,  which  is  the  operating  division  of  the  Butte  CoaUtion,  at 
once  entered  into  an  agreement  with  the  Amalgamated  companies 
whereby  vertical  side  Unes  were  adopted.  The  result  was  reflected  in 
increased  production  of  these  mines  for  even  the  first  year. 

HSVADA. 

The  output  of  blister  copper  from  Nevada  in  1906  was  1,090,635 
pounds,  as  compared  with  a  little  over  400,000  pounds  in  1905.  The 
principal  production  came,  as  in  1905,  from  the  mines  of  the  Mason 
district,  in  Lyon  County,  including  the  Douglas,  the  Ludwi^,  and  the 
Yerington  properties.  The  ores  shipped  in  1906  were  of  high  grade, 
mostly  oxioized,  and  went  to  California,  Utah,  and  Illinois  for  smelt- 
ing. Production  from  this  district  is  expected  to  be  larger  in  1907. 
Miscellaneous  producers  in  several  other  counties  added  to  the  output. 

No  production  was  made  in  1906  from  the  great  disseminated 
chalcocite  deposits  of  the  Ely  district,  in  White  rine  County.  The 
Nevada  Nortnem  Railway  was  built,  connecting  the  camp  with  the 
Southern  Pacific,  and  construction  was  begun  on  mills  and  smelters 
bv  the  Giroux  ConsoUdated  Company,  and  by  the  Steptoe  Vallev 
Ciompany,  a  subsidiary  of  the  Nevada  Consolidated  and  Cfumberland- 
Ely  companiea.  Development  continued  on  a  large  scale,  and  enor- 
mous reserves  of  the  low-grade  ores  were  blocked  out.  Production 
should  begin  before  the  close  of  1907. 


402  MINERAL   RESOURCES. 
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The  production  of  blister  copper  in  New  Mexico  in  1906  was 
7,099,842  pounds,  an  increase  of  about  1,700,000  pounds  over  the 
output  of  1905.  This  production  came  principally  from  the  Burro 
Mountain  and  the  Santa  Rita-Hanover  districts,  m  Grant  County,^ 
and  the  increase  for  the  year  is  attributable  mainly  to  the  Burro 
Mountain  camp. 

Burro  Mountain  district — ^The  Burro  Mountain  district,  southwest 
of  Silver  City,  produced  in  1906  about  half  the  output  of  the  Terri- 
tory. The  principal  producer  was  the  Burro  Mountain  Copper  Com- 
gany,  which  operated  a  concentrating  mill  at  its  mine  at  Leopold, 
►ther  properties,  however,  produced  more  than  in  former  years. 
The  most  important  ores  are  stockworks  carrying  chalcocite-coated 

Eyrite  in  crusned  and  altered  porphyry.  The  ore  of  workable  grade 
as  been  produced  by  secondary  enrichment  from  above.  The 
greater  part  of  these  ores  are  of  concentrating  grade.  Some  richer 
oxide  ores  carrving  carbonates  and  chaysocolla  occur  in  the  district 
and  were  mined  to  a  small  extent  in  1906. 

The  mines  are  less  than  400  feet  deep,  and  are  not  verv  wet. 
Square-setting  is  employed  in  the  stopes.  Transportation  to  a  branch 
line  of  the  Santa  Fe  Kailroad  at  Silver  City  is  effected  by  wagon,  but 
the  construction  of  a  narrow-gage  railway  was  begun  in  1906.  Mexi- 
can labor  is  employed  largely. 

The  concentrates  are  shipped  to  Arizona  and  Colorado  smelters, 
and  some  ore  goes  to*  the  Comanche  smelter  at  Silver  City,  whence 
matte  is  shipped  to  Arizona  for  conversion. 

Santa  Rita-Hanover  district. — The  deposits  of  the  Santa  Rita  dis- 
trict, east  of  Silver  City,  were  worked  by  the  Indians  before  the  coming 
of  the  Spanish  explorers.  The  district  maintained  its  output  in  1906 
mainly  through  tne  operations  of  leases  from  the  Santa  Kita  Mining 
Company.  In  certain  characters  of  its  ore  deposits  the  district  some- 
what resembles  Globe,  Ariz.  The  surface  (juartzite,  which  ranges 
up  to  200  feet  in  thickness  and  is  underlain  by  porphyry,  carries 
cuprite  and  native  copper  in  its  countless  fractures  and  joints. 
The  near-by  occurrence  of  contact  metamorphic  garnet  rock,  mostly 
oxidized  into  limonite,  suggests  that  the  copper  in  the  quqrtzite 
descended  from  bodies  in  the  overlying  limestone  before  the  latter  was 
eroded  away.  Underlying  the  quartzite,  the  porphyry  carries  chalco- 
cite  ores  along  certain  zones  of  crushing  and  alteration.  These  ores, 
which  were  plainlv  concentrations  of  lean  pyritic  impregnations,  were 
in  places  very  rich.  They  have  now  been  almost  exhausted,  and  the 
bulk  of  production  in  1906  came  from  the  quartzite  ores.  The  deepest 
workings  are  slightly  over  400  feet,  and  are  reached  by  shafts,  while 
shallow  pits  witn  windlasses  or  whimes  serve  the  Mexicans  in  their 
leasing  operations.  The  ore  bodies  in  quartzite  are  commonly 
small  ana  require  little  or  no  timbering.  The  chalcocite  ore  bodies 
are  larger  and  in  spite  of  souare  setting  and  filling,  the  ground  is 
extremely  difficult  to  hold.  The  native  copper  and  cuprite  are  recov- 
ered mamly  by  the  use  of  hand  jigs,  producing  rich  concentrates, 
which  are  snipped  to  El  Paso  for  smelting. 

In  the  Hanover  district,  lying  just  east  of  Santa  Rita,  the  ores  occur 
chiefly  as  contact-metamorphic  deposits  in  limestone.     At  the  Han- 

aLindgren,  W.,andQraton,L.  C,  Mineral  Deposits  of  New  Mexico:  Bull.  U.S.QeoLSarveyNo.285, 
1906,  p.  83. 
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over  mine,  another  old  prehistoric  working,  the  ores  have  been  greatly 
oxidized  and  secondanly  enriched.     The  Hermosa  Copper  Company 

E reduced  heavy  pyrite-chalcopyrite  ores  from  limestone  replacement 
odies.  The  ores  of  this  district  go  to  Silver  City  and  to  Arizona 
smelters  for  treatment.  Branch  Unes  of  the  Sante  Fe  railroad  enter 
both  this  and  the  Santa  Rita  district. 

Other  districts,— A  small  quantity  of  copper  was  produced  from  the 
Magdalena  district,  in  Socorro  County,  where  the  ores  are  of  contact- 
metamorphic  origin  and  are  associated  with  valuable  deposits  of  zinc 
and  lead.  The  well-known  contact-metamorphic  deposit  at  San 
Pedro,  in  Santa  Fe  Coimty,  was  not  worked  in  1906,  but  operations 
were  resumed  early  in  1907. 

TSNKB8SES. 

In  1906  Tennessee  produced  17,809,442  poimds  of  blister  copper 
as  compared  with  about  14,500,000  pounds  produced  in  1905.  This 
output  came  almost  exclusively  from  the  Ducktown  district. 

Ducktown  district, — The  Ducktown  district,  in  Polk  County,  in  the 
southeastern  part  of  the  State,  was  in  1906  the  ninth  copper  camp  in 
the  United  States  in  point  of  production,  and  the  principal  copper- 
producing  region  in  the  eastern  United  States.  Practically  the 
entire  output  of  Tennessee  came  from  the  Tennessee  Copper  Com- 

{)any  and  the  Ducktown  Sulphur,  Copper,  and  Iron  Company.  The 
arge  increase  over  the  production  in  1905  was  due  mainly  to  the 
enlarged  scale  of  operations  of  the  former  company. 

The  ores  Ue  as  great  lenticular  masses  of  sulphides  parallel  to  the 
steeply  inclined  foliation  of  schists.  Both  the  ores  and  the  schists 
are  probably  of  pre-Cambrian  age.  The  ore  minerals  are  predominant 
pyrrhotite  with  chalcopyrite  and  pyrite.  Oxidation  of  the  upper 
portion  of  these  deposits  produced  heavy  gossan,  underlain  by  rich 
secondary  chalcocite  ores.  These  were  exhausted  long  before  their 
significance  was  known  and  at  a  time  when  the  exploitation  of  the 
lean  sulphides  encoimtered  below  was  out  of  the  question.  The 
entire  output  now  comes  from  the  primary  ores. 

The  ores  are  low  grade,  the  average  recovery  in  1906  having  been 
just  under  34  pounds  blister  copper  per  ton,  or  1 .7  per  cent.  Precious- 
metal  values  are  also  low,  ana  part  of  the  copper  is  sold  as  casting 
copper  without  electrolytic  refining.  The  blister  which  in  1906  was 
renned  in  this  country  by  electrolysis  amoimted  to  about  half  the 
total  output  for  the  year  and  yielded  precious  metals  to  the  value  of 
slightly  over  0.4  cent  per  pound,  one-tenth  of  this  being  gold.  Some 
blister  exported  to  Great  JBritain  was  refined  there. 

The  ore  bodies  as  yet  developed  lie  within  a  few  hundred  feet  of  the 
surface,  the  deepest  shaft  being  a  little  over  600  feet.  The  steeply 
inclined  attitude  of  the  deposits  and  the  great  strength  of  the  schist 
walls  permit  the  ores  to  be  extracted  by  a  system  of  underground 
quarrying  without  the  use,of  timber.  One  slope  in  the  Burra  Burra 
mine  of  the  Tennessee  Company  is  700  feet  long,  averages  over  50 
feet  wide,  and  extends  from  the  top  of  the  20-foot  slice  separating  it 
from  the  level  below  to  the  bottom  of  the  corresponding  slice  or 
floor  pillar  above,  a  height  of  80  feet ;  in  this  slope  there  is  but  one 

EUlar  and  not  a  stick  or  timber.  Light  pumping  controls  the  water, 
bal  and  coke  come  from  Tennessee  and  West  Virginia,  and  are 
cheap  as  compared  with  western  prices.  A  branch  line  of  the  Louis- 
ville and  Nashville  Railroad  serves  the  district  and  the  mines  and 
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smelters  are  connected  by  private  lines.  Native  white  labor  is 
employed  largely,  but  some  Europeans  also  are  employed ;  the  wages 
are  very  low. 

Pyrite  smelting  is  now  practiced  with  much  success  at  the  smelters 
of  both  companies,  and  the  first  matte  is  further  concentrated  before 
conversion.  Siliceous  ore  has  been  sought  throughout  the  South, 
but  has  been  secured  with  difficulty,  and  barren  quartz  is  largely  used. 
The  matte  of  the  Ducktown  company  was  converted  at  the  Ten- 
nessee plant,  where  the  effect  of  the  added  capacity  will  not  be  fully 
felt  till  1907.  At  the  2  smelters  a  little  over  538,000  tons  of  Duck- 
town  ore  were  treated,  in  addition  to  a  small  quantity  of  siliceous 
copper  ore  from  North  Carolina. 

As  a  result  of  an  injunction  suit  brought  by  the  State  of  Georgia 
against  the  Tennessee  Copper  Company  for  alleged  damage  to  agri- 
culture and  forests,  this  company  oegan  in  1906  the  erection  or  a 
large  sulphuric-acid  plant,  which  is  to  utilize  the  sulphur  from  the 
blast-furnace  flues. 

UTAH. 

In  1906  Utah  produced  50,329,119  pounds  of  blister  copper,  as 
compared  with  aoout  54.000,000  pounds  in  1905.  The  nune  pro- 
duction for  the  year  exceeded  the  smelter  production  by  over  6,000^000 
Sounds,  for  the  reason  that  a  great  amount  of  material  received 
•om  the  mines  was  not  worked  up  by  the  smelters  during  the  year, 
and  at  the  end  of  the  year  there  were  stored  at  the  smelters  ores  ana 
concentrates  containing  more  than  8,000,000  pounds  of  copper. 
The  chief  cause  for  the  decrease  in  smelter  production  was  the  fail- 
ure of  the  new  Garfield  smelter  to  handle  as  much  material  during 
theyear  as  had  been  expected. 

The  production  was  derived  chiefly  from  three  important  districts — 
Bingham,  Tintic,  and  Frisco. 

Bingham  district — The  Bingham  district,  in  Salt  Lake  County,  is 
the  sixth  in  importance  in  the  country.  The  bhster  production  fell 
somewhat  below  that  of  1905,  which  was  about  39,000,000  pounds, 
and  the  reasons  are  the  same  as  already  given  for  the  State's  de- 
crease— lack  of  fuel  and  storage  of  ore  at  reduction  works. 

The  geology  and  ore  deposits  of  the  district  have  been  described 
by  J.  M.  Boutwell.*  Two  main  types  of  copper  deposits  occur  in 
the  camp.  The  deposits  which  up  to  the  present  have  been  most 
productive  are  large  replacement  bodies  of  heavy  pyritic  ore  in  lime- 
stone near  the  contact  of  a  porphyry.  Chalcopynte  is  present  in  the 
pyrite,  and  gives  the  ore  its  value  in  copper.  The  ores  are  mostly 
massive  and  comparatively  impervious,  and  oxidation  with  accom- 
panying secondary  enrichment  has  proceeded  to  comparatively 
shallow  depths.  At  present  practically  all  the  copper  from  the  depos- 
its of  this  type  is  derived  from  the  primary  pyritic  ore.  The  second 
type  of  ore  deposit  has  only  recently  been  actively  exploited,  and  its 
contribution  to  the  district's  output  in  1906  was  not  very  large. 
These  ores  are  mainly  disseminations  of  pyrite  and  chalcopyrite  in 
siUcified  porphyry.  Descending  waters  carrying  copper  derived  from 
the  ore  at  higher  levels  have  either  coated  or  completely  replaced 
the  original  sulphides  by  chalcocite.  The  immense  deposit  being 
worked  jointly  by  the  Utah  Copper  and  the  Boston  Consolidated  com- 

aProf.  Paper  U.  8.  Geol.  Survey  No.  38, 1905. 
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panies  is  a  disaeminated  deposit^  which  appears  independent  of  fissures 
and  fractures.  In  the  Ohio  Copper  Company's  property  the  secondary 
ore  is  more  confined  to  defimte  fractures  and  veinlets,  and  where 
these  are  in  quartzite  the  copper  occiu^  chiefly  as  cuprite  and  native, 
as  at  Globe,  Ariz.,  and  at  Santa  Rita,  N.  Mex.  By  tunnels  and  dia- 
mond drilling,  these  secondary  deposits  have  been  proved  to  extend 
several  him(&ed  feet  below  the  surface.  Of  importance  is  the  prac- 
tical absence  of  gossan  and  the  imusal  shallowness  of  the  oxidized 
zone,  as  represented  bv  the  practically  barren  cap-rock. 

In  copper  content  tne  ores  of  the  pyritic  replacements  of  limestone 
vary  greatly.  Many  of  these  bodies  are  in  places  too  low  grade  to  be 
worked  in  entirety,  and  the  average  grade  of  ore  mined  in  a  year  is 
therefore  affected  oy  the  price  of  copper  at  that  time.  In  the  case  of 
companies  that  do  consiaerable  custom  smelting,  like  the  Bingham 
Consolidated  and  the  United  States,  heavy  pyritic  ore  that  would  not 
be  profitable  for  its  copper  content  alone  can  be  used  to  advantage 
because  of  its  excess  in  sulphur  and  iron.  The  average  recovery  of 
copper  in  1906  from  all  these  replacement  ores  was  imdoubtedly  lower 
than  for  previous  years  and  was  probably  something  imder  3  per  cent. 
The  gold  and  silver  values,  which  are  considerable,  lielp  materially  in 
reducing  the  cost  of  copper  production.  Lead  ores  encoimterea  in 
some  abundance  in  certain  of  the  mines  also  aid  in  this  respect.  The 
great  disseminated  chalcocite  deposits  have  been  estimated  by  very 
extensive  sampling  to  carry  between  1.5  and  2  per  cent  copper.  The 
yield  from  the  comparatively  small  tonnage  treated  to  date  is  higher 
than  such  a  content  would  indicate  and  may  mean  that  the  upper 
portion  of  the  deposits  is  somewhat  richer  in  copper  than  the  lower 
portion. 

The  producers  of  former  years  all  contributed  to  the  output  in  1906. 
In  addition  to  the  broadened  scale  of  operations  on  the  disseminated 
ores  inaugurated  by  the  Utah  Copper  and  the  Boston  Consolidated 
companies,  the  Ohio  Copper  and  the  Utah  Apex  companies  opened  up 
large  quantities  of  ore.  Keserves  well  in  advance  of  production  were 
mamtained  in  the  other  important  copper  producers,  of  which  the 
Utah  Consolidated  continues  the  largest  and  is  commonly  believed  to 
have  been  in  1906  the  cheapest  producer  of  copper  in  the  country. 
Some  of  the  smaller  companies  experienced  a  successful  year  in 
development.  The  marked  revival  of  lead  mining  in  the  district 
which  characterized  1905  was  continued  in  1906  and  was  responsible 
for  a  part  of  the  copper  output.  The  passing  of  control  of  the  Bing- 
ham Uonsolidated  and  the  Ohio  Copper  companies  to  F.  A.  Heinze 
was  an  important  feature  of  the  year  s  transactions. 

The  limestone  replacement  ore  bodies  are  commonly  large,  tabular, 
and  moderately  inclined.  They  are  worked  mainly  by  the  square-set 
system,  with  or  without  filling,  but  the  horizontal  slicmg  system  with 
complete  square-setting  and  consequent  shooting  of  the  timbers  and 
caving  is  employed  in  the  Unitea  States  mines  in  Bingham  as  in 
Shasta  County,  Cal.  In  the  Bingham  Consolidated  mines  some  of  the 
stopes  are  worked  by  a  method  of  mill-holing  and  caving.  This  cav- 
ing system  is  also  used  for  the  deeper  portions  of  the  disseminated 
deposit  of  the  Utah  Copper  Company,  while  on  both  this  and  the 
Boston  Consolidated  Company^s  properties  stripping  and  extraction 
of  the  upper  portion  of  tne  deposit  is  done  by  steam  shovels!  A 
great  part  of  the  timber  used  in  the  district  comes  from  Oregon  and  is 
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expensive.  Most  of  the  ore  bodies  as  yet  explored  lie  within  a  few 
hundred  feet  of  the  surface.  The  deepest  one  Known  in  the  district  is 
in  the  Yampa  mine,  where  the  Craig  tunnel  cuts  the  lode  at  an  inclined 
depth  of  1,800  feet.  The  prevalence  of  deep,  steep-sided  canyons 
allows  tunnels  to  be  particularly  effective  means  of  opening  the 
mines.  With  increasing  depth  of  development,  however,  some  of  the 
mines  have  been  forced  to  sink  winzes  below  the  lowest  tunnel  prac- 
ticable, and  a  great  tonnage  in  the  Utah  Copper  property  lies  below 
local  drainage  and  will  doubtless  req^uire  some  metnod  of  hoisting 
when  it  shall  be  extracted.  Water  is  not  troublesome  at  present 
depths.  Coal  comes  mainly  from  the  eastern  part  of  the  State  and  is 
reasonably  cheap,  but  electric  power  is  used  to  a  considerable  extent. 
A  branch  of  the  Rio  Grande  Western  Railroad  connects  the  district 
with  the  Salt  Lake  Valley,  where  most  of  the  smelters  are  situated. 
The  Copper  Belt  Railroad  and  several  aerial  trams  furnish  additional 
local  transportation.  A  line  connecting  the  district  with  the  new 
Garfield  smelter  was  begun  in  1906.  European  labor  is  extensively 
employed  and  the  average  wage  is  lower  than  in  most  western  camps. 

The  heavy  pyritic  ores  are  smelted,  commonly  after  roasting, 
although  pyrite  smelting  is  practiced  at  the  Bingham  Consolidated 
smelter.  The  disseminated  chalcocite  ore  is  concentrated  about 
20:1  on  the  average,  producing  a  concentrate  carrying  30  per  cent  or 
more,  which  is  smelted  in  reverberatory  furnaces.  At  the  Garfield 
smelter,  which  was  built  chiefly  to  smelt  these  concentrates,  the 
reverberatories  were  completed  and  one  was  put  in  conmiission 
about  the  middle  of  the  vear;  but  some  drawbacks  were  experienced 
and  the  plant  producea  only  a  small  quantity  of  copper  in  1906. 
The  increased  capacity  of  the  United  States  smelter  was  largely 
demanded  for  the  conversion  of  California  matte.  The  Yampa 
smelter  at  Bingham  was  increased  in  capacity.  Its  matte  was  shipped 
to  the  valley  mr  conversion.  At  the  Murray  works  of  the  American 
Smelting  and  Refining  Company  considerable  copper  was  recovered 
in  matte  from  the  lead  furnaces.  At  the  Utah  Consolidated  smelter 
experiments  were  continued  in  the  hope  of  devising  a  method  for 
dissolving  the  sulphurous  flue  gases,  but  the  outcome  does  not  appear 
to  have  been  successful.  Construction  of  a  reverberatory  furnace  was 
begun  at  the  Bingham  Consolidated  plant.  The  great  mills  of  the 
Utah  Copper  and  the  Boston  Consolidated  companies  situated  near 
the  Garfield  smelter  were  well  along  in  construction  at  the  end  of 
the  year,  aftd  are  expected  to  begin  concentration  in  1907. 

Some  Binffham  ore  was  shipped  to  the  White  Knob  smelter  at 
Mackay,  Idano,  where  its  sulphur  contents  were  utilized  in  smelting 
the  oxidized  ores  of  that  company.  A  small  quantity  of  copper  was 
recovered  from  cinders  of  Utah  zinc  ores  smelted  in  Coloraao.  The 
Salt  Lake  valley  smelters  treated  a  large  quantity  of  copper  matte 
from  California,  and  siliceous  gold  and  silver  ore  from  Nevada,  also 
ore  and  matte  from  Idaho,  Colorado,  Wyoming,  and  Montana,  in 
addition  to  the  bulk  of  the  copper  output  from  other  districts  in 
Utah,  including  Tintic  and  Frisco. 

The  smelters  south  of  Salt  Lake  City  have  long  been  subject  to 
heavy  claims  for  alleged  injury  to  agriculture,  and  as  a  result  much 
money  has  been  spent  by  the  operating  companies  in  the  effort  to 
reduce  the  amount  of  sulphur  in  their  smoKe.  Unfortunatelv  for 
them,  the  land  in  the  Great  Basin  region  which  is  capable  of  being 
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tilled  is  naturally  rich  and  does  not  require  the  use  of  artificial  fertili- 
zers. The  local  market  for  sulphuric  acid  is  therefore  exceedingly- 
limited,  and  the  Salt  Lake  smelters  are  too  far  distant  to  ship  to  the 
east  and  the  south. 

Late  in  the  year  the  Federal  court  gave  a  decision  enjoining  the 
four  smelting  plants  near  Murray  and  Bmgham  Junction  from  operat- 
ing on  an  ore  or  combination  or  ores  containing  any  arsenic  or  more 
than  10  per  cent  of  sidphur.  By  the  giving  of  a  oona  of  $100,000  each 
to  pay  any  damages  they  might  commit  in  the  meantime,  the  smelters 
were  permitted  to  contmue  operations  pending  appeal  and  decision 
by  the  higher  court.  This  decision,  it  sustained,  will  put  an  end 
to  smelting  on  the  present  sites,  and  may  force  the  companies  to  move 
elsewhere — a  step  contemplated  by  some  of  them.  The  threatened 
removal  of  the  smelters^  however,  has  aroused  property  owners  and 
business  men  in  the  vicmity,  and  as  in  California  the  dependence  of 
the  community  on  the  smelters  has  been  realized. 

Tintic  district. — ^The  Tintic  district  at  Eureka^  Juab  County,  is  the 
second  copper  camp  in  the  State  and  the  tenth  m  the  country.  The 
camp  is  essentially  a  precious  metal  camp,  with  copper  and  lead  as 
accompanying  metals  of  importance  but  m  varying  quantities.  The 
copper  production  for  1906  was  derived  in  large  part  from  the  Centen- 
nial Eureka,  Eureka  Hill,  and  Mammoth  companies,  but  nearly  every 
producing  mine  in  the  camp  added  more  or  less  copper  to  the  output 
of  the  district. 

The  geology  and  ore  deposits  of  the  Tintic  district  have  been 
described  by  Messrs.  Tower  and  Smith.«  The  ore  deposits  occur 
along  fissures  in  limestone  and  in  the  intruded  monzonite,  also  as 
contact  metamorphic  deposits  in  the  limestone  near  the  igneous  rock. 
The  lodes  in  limestone  are  most  persistent  and  are  the  greatest  pro- 
ducers at  present  from  three  principal  ore  zones.  The  ore  bodies  are 
very  irregular,  but  many  are  large.  The  chief  primary  ore  minerals 
besides  pyrite  are  chalcopyrite,  enargite,  galena,  and  specularite,  with 
various  silver  minerals,  all  in  a  gangue  of  quartz  and  barite.  Oxida- 
tion has  extended  with  unusual  completeness  as  far  as  the  depth  of 
E resent  developments,  but  it  would  seem  that  secondary  deposition 
as  played  little  part  in  the  distribution  of  values.  Practically  the 
only  ores  which  nave  withstood  oxidation  are  lead  ores,  in  which 
some  galena  remains.  The  lead  ores  carry  a  little  copper;  it  is  prob- 
able that  less  than  5  per  cent  of  the  copper  production  is  derived  from 
sulphide  ores.  The  presence  of  enar^te  and  its  oxidation  products  is 
a  matter  of  economic  significance  in  view  of  the  recent  decision 
enjoining  the  smelters  in  the  Salt  Lake  valley,  where  practically  all 
the  Tintic  ores  are  reduced,  from  treating  ores  containing  any  arsenic. 
The  average  yield  of  all  the  Tintic  ores  is  in  the  neighborhood  of  2  per 
cent  of  copper,  but  certain  ores  yield  decidedly  more.  The  Mammoth 
and  Ajax  are  among  the  few  mines  in  which  copper  is  the  most 
important  metal. 

Development  is  by  means  of  shafts,  the  deepest  of  which  is  over 
2,200  feet.  Water  is  not  troublesome  in  the  mines,  and  a  supply  for 
the  camp  has  to  be  piped  in.  The  district  is  served  by  the  Rio 
Grande  Western  and  by  the  San  Pedro,  Los  Angeles  and  Salt  Lake 
railroads.     Many  of  the  mines  are  now  worked  on  the  leasing  system. 

a  Nineteenth  Ann.  Rept.,  U.  S.  Qeol.  Survey,  pt.  3, 1899,  pp.  601-767.    The  writer  has  not  visited  the 
Tintic  district,  and  the  notes  here  given  are  mostly  from  the  report  cited. 
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There  is  no  smelter  in  the  immediate  vicinity  of  the  Tintic  camp, 
although  it  was  reported  near  the  close  of  1906  that  one  was  to  be 
erected  there  in  the  near  future.  The  old  mills  of  the  district  which 
depended  largely  on  amalgamation  have  been  abandoned  because 
of  their  failure  to  save  the  baser  metals.  The  new  mills  make  a  con- 
centrate for  shipment,  but  the  greater  part  of  the  ore  is  shipped  direct 
to  the  smelters. 

Frisco  district. — The  Frisco  district  in  Beaver  County  made  a 
decided  gain  in  its  copper  output  for  1906,  but  a  considerable  portion 
of  the  production  did  not  reach  the  form  of  blister  copper  during  the 
vear.  The  bulk  of  the  output  was  from  the  Cactus  nune  of  the  Nejv- 
house  Mines  and  Smelters  Corporation. 

From  a  brief  description  of  the  geology  of  the  district  by  S.  F. 
Emmons,"  the  following  notes  are  extracted.  The  ore  body  of  the 
Cactus  mine  Ues  in  a  wide  zone  of  shattering  which  marks  a  fault 
that  may  be  the  continuation  of  the  famous  old  Horn  Silver  fault. 
The  ore  consists  of  pyrite  with  some  chalcopyrite  disseminated 
through  this  shattered  zone. 

By  shaft  and  tunnel  the  deposit  has  been  opened  to  the  600-foot 
level,  and  diamond  drilling  has  proved  the  continuation  of  the  ore 
body  some  distance  below  this  level.  The  quantity  of  ore  exposed 
is  very  great.  According  to  figures  in  a  published  report  of  the  com- 
pany, it  appears  that  the  Cactus  mine  yields  a  lower  percentage  of 
copper  than  any  other  large  mine  outside  the  Lake  Superior  region. 
Low  gold  and  silver  values,  however,  somewhat  reduce  the  cost  of 
production  per  pound,  and  high-grade  ore  has  been  encountered  in 
places.  The  deposit  is  stripped  and  the  upper  portion  extracted  by 
steam  shovel,  wnich  is  said  to  reduce  the  cost  of  mining  40  per  cent. 
The  ore  is  concentrated  about  10: 1,  and  the  product  shipped  to  Salt 
Lake  smelters  over  a  branch  and  the  main  line  of  the  San  Pedro, 
Los  Angeles  and  Salt  Lake  Railroad.  The  mill  was  enlarged  in 
1906  from  600  tons  to  900  tons  daily  capacity. 

Other  districts. — ^The  Little  Cottonwood  district  in  Salt  Lake  County, 
the  Park  City  mines,  the  Ophir  district  in  Tooele  County,  and  the 
Tutsagubet  district  in  Washington  County  were  the  principal  con- 
tributors to  the  State's  copper  production  outside  of  the  three  dis- 
tricts already  described.  In  all  out  the  last  named  of  these  smaller 
districts,  copper  is  recovered  incidentally  to  the  production  of  other 
metals,  ti  tne  Tutsagubet  district,  however,  the  Utah  and  Eastern 
Copper  Company,  operating  the  Dixie  mine  at  Shem,  has  a  small 
copper  smelter.  The  operation  of  this  smelter  was  resumed  during 
the  year,  and  the  black  copper  which  it  turned  out  was  shipped  East 
for  refining.  Small  quantities  of  copper  were  produced  in  numerous 
other  districts  of  the  State.  An  important  deposit  at  Copper  Moim- 
tain,  in  Box  Elder  County,  was  reopened  in  1906  and  began  shipments 
the  same  year. 

OTHSS  STATES. 

Georgia. — ^The  blister  copper  output  of  Georgia  in  1906  was  17^182 

f bounds,  almost  double  that  of  1905.  The  production  came  chiefly 
rom  sulphide  ore  of  the  Seminole  mine  in  Lmcoln  County  and  from 
cement  copper  recovered  from  mine  waters  by  pumping  out  the  Greor- 
gia  and  Tennessee  Copper  Company's  mine  in  Haralson  County. 

a  BuU.  U.  8.  GeoL  Survey,  No.  260, 1905,  pp.  242-248. 
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At  the  former  property  a  small  smelter  made  a  little  matte.  The 
entire  output  of  the  otate  was  transformed  into  refined  copper  at 
plants  in  New  Jersey. 

Massachusetts. — ^In  1906  Massachusetts  produced  blister  copper  to 
the  extent  of  9,744  pounds  as  against  about  1,700  pounds  in  1905. 
The  production  came  principally  from  Charlemont,  Franklin  County, 
from  cupriferous  pyrite  mined  hy  the  Davis  Sulphur  Ore  Company 
and  smelted  in  New  Jersey,  and  from  matte  produced  at  the  New 
England  Mining  Company  s  smelter  and  further  treated  in  New 
Yonc  works. 

Missouri, — ^Missouri  entered  the  list  of  producers  in  1906  with  a 
blister-copper  production  of  54,347  poimds.  Among  the  contributors 
to  this  total  are  the  Missouri  Copper  Mountain  Company,  which  oper- 
ated a  small  matting  furnace  at  Sullivan,  Crawford  County,  and 
shipped  its  product  to  Illinois  for  further  treatment.  The  North 
American  Lead  Company  at  Fredericktown  blew  in  a  smelter  late  in 
the  year  and  turned  out  some  blister  copper  which  went  to  the  Atlan- 
tic coast  refineries.  An  electrolytic  refinery  was  completed  by  this 
company.  It  went  into  commission  early  in  1907  and  is  turning  out 
electrolytic  copper  nickel  and  cobalt. 

NortH  Carolina. — The  production  of  blister  copper  in  1906  from 
ores  originating  in  Nortn  Carolina  was  582,209  pounds  as  against 
about  470,000  pounds  in  1905.  A  large  part  of  the  production  came 
from  low-grade  siliceous  copper  ore  of  the  Union  Copper  Company 
at  Gold  lEU,  Rowan  County,  which  was  shipped  as  converter  Iming 
to  smelters  in  Tennessee  and  New  Jersey.  The  North  Carolina  portion 
of  the  Virjgilina  district  in  Person  County  was  also  productive. 
Chalcocite-bomite  ore  in  quartz  gangue  was  shipped  both  in  the 
crude  state  and  as  concentrates.  Much  of  this  went  to  the  West 
Norfolk  smelter  where  it  was  transformed  into  matte  and  then 
converted  into  bUster  and  refined  copper  at  some  of  the  electrolytic 
refineries. 

Oregon. — In  1906  the  production  of  blister  copper  from  Oregon 
was  M5,859  pounds,  a  decrease  of  about  300,000  pounds  from  the 

Sroduction  or  1905.  As  was  the  case  in  1905,  the  principal  pro- 
uction  was  from  Josephine  County  and  from  the  Queen  of  Bronze 
mine  at  Waldo,  where  the  Takilma  Smelting  Company  has  a  matte 
smelter.  On  account  of  the  long  wagon  haul  to  Grants  Pass,  the 
coke  supply  was  limited,  and  the  smelter  was  operated  only  during 
the  month  of  September.  The  matte  w&s  shipped  away  for  con- 
verting. At  the  Oregon  Smelting  and  Refining  Company's  smelter 
at  Sumpter,  Baker  County,  some  copper  was  produced  from  Oregon 
ores  as  well  as  from  those  from  Idaho  and  Canfomia.  This  plant  is 
being  enlarged  in  1907  and  is  to  treat  ores  from  the  Seven  Devils 
district  in  Idaho.  It  produces  matte  which  is  shipped  for  further 
treatment.  Some  Oregon  ores  were  treated  in  1906  at  the  Tacoma 
smelter  in  Washington. 

Texa^. — Miscellaneous  ore  shipments  from  Texas  received  by 
reduction  works  yielded  51,377  pounds  blister  copper  in  1906. 

Vermont. — ^The  1906  blister-copper  output  from  ores  of  Vermont 
was  11,694  pounds  as  against  aoout  85,000  pounds  in  1905.  The 
falling  oflf  in  smelter  procmction  from  that  of  1905  and  the  difference 
between  mine  and  smelter  production  in  1906  is  due  chiefly  to  the 
fact  that  a  large  part  of  the  cupriferous  material  mined  in  1906  and 
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shipped  to  Atlantic  coast  works  was  stored  and  not  smelted  during 
the  year.  A  large  part  of  the  production  was  from  the  old  Pike 
Hill  mine  in  Orange  County,  where,  as  at  the  Elizabeth  mine,  mag- 
netic concentration  of  the  heavy  pyrrhotite  ore  was  practiced. 

Washington, — The  blister-copper  production  of  Washington  in 
1906  was  290,823  pounds  and  in  1905  about  223,000  pounds.  This 
came  from  several  mines,  mainly  in  Skamania,  Snohomish,  and 
Stevens  counties,  and  was  smelted  in  Washington,  Alaska,  and 
British  Columbia. 

Wyoming, — The  production  of  blister  copper  from  materials 
originating  in  Wyoming  was  106,177  pounds  in  1906.  In  1905, 
the  production  was  over  2,500,000  pounds.  The  difference  between 
the  smelter  production  and  the  mine  production  in  1906  may  be 
explained  by  the  fact  that  a  considerable  quantity  of  matte  yielded 
by  ore  mined  in  1905  was  not  converted  till  1906.  The  great  falling 
off  in  production  was  due  to  the  closing  down  of  the  pnncipal  pro- 
ducer, the  Penn  Wyoming  Copper  Company.  A  little  copper  was 
produced  by  other  mines.  The  smelter  of  the  Rambler  Mining 
and  Smelting  Company  in  Albany  County  was  not  operated  during 
the  year.  The  1906  output  was  turned  out  by  smelters  in  Colorado 
and  Utah. 

The  principal  copper  camp  in  Wyoming  is  the  Encampment  dis- 
trict, in  Carbon  County.  The  geology  and  mines  of  this  district  have 
been  described  by  A.  C.  Spencer.  °  The  most  important  deposits 
occur  in  fractured  and  jointed  areas  of  quartzite.  The  rocks  and 
probably  the  ores  are  of  pre-Cambrian  age.  The  primary  ore  minerals 
appear  to  have  been  pyrite  and  chalcopyrite,  but  secondary  enrich- 
ment has  caused  the  development  of  chalcocite  and  some  bomite  and 
covellite.  These  secondary  minerals  are  becoming  less  abundant 
with  depth.  The  ores  previously  worked  have  carried  good  values  in 
copper  and  precious  metals.  Development  has  not  extended  below 
a  depth  of  600  feet. 

The  concentrating  mill  of  the  Penn- Wyoming  Company  was  burned 
in  March,  1906,  and  no  output  was  made  for  that  year.  A  new  mill, 
larger  than  the  previous  one,  was  built;  it  was  put  in  commission  and 
the  smelter  started  up  again  in  the  spring  of  1907. 

GEOLOGICAL   CLASSIFICATION   OF   COPPER   ORES. 

An  interesting  question  to  both  the  geologist  and  the  metallurgist 
is  the  character  of  the  ores  from  which  comes  the  copper  production  of 
the  country.  The  collection  of  exact  statistics  bearing  on  this  subject 
appears  to  be  impracticable,  but  a  division  into  certain  groups  can  be 
made  with  a  reasonable  approximation  to  the  truth.  In  the  case  of 
important  camps  in  which  mixed  ores  are  mined  efforts  have  been 
made  to  learn  from  mine  and  smelter  superintendents  and  from  com- 
pany geologists — to  whom  thanks  for  information  furnished  are  due — 
the  proportionate  yield  from  each  kind  of  ore.  Average  analyses  of 
the  bedded  ore  have  been  of  considerable  service  in  this  respect. 

In  contradistinction  to  primary  ores,  secondary  sulphide  ores  and 
oxidized  ores  have  been  worked  over  and  generally  concentrated  by 
surface  waters.  The  estimate  leads  to  the  result  that  oxidized  ores 
furnished  12  per  cent,  sulphide  ores  62  per  cent,  and  Michigan  native 

a  Prof.  Paper,  U.  S.  Geol.  Survey,  No.  25, 1904. 
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copper  ores  26  per  cent  of  the  total  production  of  the  country  in  1906. 
About  16  per  cent  of  the  total  came  from  primary  sulphide  ores  and 
was  derived  mostly  from  the  mineral  chalcopyrite.  Over  57  per  cent 
of  the  entire  production  came  from  secondary  ores,  and  four-fifths  of 
this,  or  nearly  47  per  cent  of  the  total  production,  was  from  sulphide 
ores  and  was  yielded  chiefly  by  the  mineral  chalcocite.  Of  the  total 
yield  from  sulphide  ores,  25  per  cent  was  furnished  by  primary  sul- 
phide ores.  Excluding  the  unique  native  copper  ores,  16  per  cent  of 
the  yield  from  all  other  ores  was  from  oxidized  ores,  21  per  cent  was 
from  primary  sulphide  ores,  and  63  per  cent  was  from  secondary  sul- 
phide ores. 

A  brief  siunmary  showing  the  basis  of  this  classification  may  serve 
to  emphasize  the  relative  importance  of  the  various  districts  as  pro- 
ducers of  certain  ores. 

The  principal  yield  from  oxidized  ores  was  from  portions  of  the  out- 
put of  the  Bisbee,  Globe,  and  Metcalf  districts,  in  Arizona;  Santa  Rita- 
Hanover  district.  New  Mexico;  Mason  district,  Nevada,  and  Tintic 
district,  Utah.  Small  amounts  from  oxidized  ores  came  from  numer- 
ous less  important  districts. 

Copper  from  primary  sulphide  ores  comprised  part  or  all  of  the 
production  of  Jerome,  Ariz.;  Bingham,  Utah;  Shasta  County,  Cal.; 
Ducktown,  Tenn.;  the  Alaska  oistricts,  combined;  Frisco,  Utah; 
Calaveras  County,  Cal. ;  Silverbell (Imperial),  Ariz. ;  Saddle  Mountain, 
Arizona;  North  Carolina  districts,  combined;  and  Tintic,  Utah.  A 
great  many  of  the  smaller  producers  derive  their  output  from  primary 
sulphide  ores. 

Secondary  sulphide  ores  vielded  almost  half  of  the  total  production, 
and  the  bulk  of  this  came  from  a  few  great  districts.  The  important 
contributors  were  Butte,  Mont. ;  Bisbee,  Morenci-Metcalf ,  and  Globe, 
Arizona;  Bingham,  Utah;  and  Burro  Mountains,  New  Mexico. 

The  primary  native  copper  ores  came  solely  from  the  Lake  Superior 
district  and,  with  the  exception  of  a  very  little  from  sulphide  and 
arsenic  ores,  comprised  the  entire  output  of  that  district.  Probably 
2,000,000  pounds  of  native  copper  was  yielded  by  the  quartzite  ores 
of  Santa  Kita,  N.  Mex.,  and  Grlobe,  Ariz.,  but  these  are  undoubtedly 
secondary  ores. 

BEFINEBY  PRODUCTION. 

The  production  of  refined  copper  in  the  United  States  in  1906  was 
made  by  16  refineries,^  of  which  10  employ  the  electrolytic  process. 
Eight  of  these  electrolytic  refineries  are  situated  on  tide  water,  6  on 
tKe  Atlantic  coast  and  2  on  the  Pacific.  Five  plants  are  located  on 
the  Great  Lakes  and  refine  Lake  copper,  4  (in  Michigan)  being  furnace 
refineries  and  1  (at  Buffalo)  employing  the  electrolytic  process  in 
part.  Three  plants  located  respectively  at  Blue  Island,  111.,  Den- 
ver, Colo.,  ana  Great  Falls,  Mont.,  are  dependent  on  railroad  trans- 
portation. The  last  named  is  an  electrolytic  refinery.  The  Boston 
and  Colorado  refinery  at  Denver  was  destroyed  by  fire  in  the  latter 
part  of  1906.  Eleven  of  these  plants  do  a  custom  refining  business, 
and  the  individual  production  of  5  of  them  is  very  large,  ranging  in 
1906  from  90,000,000  to  270,000,000  pounds. 

a  The  statistics  given  in  this  section  of  the  report  are  based  on  figures  furnished  the  Geological 
Barvey  by  each  of  these  refineries. 
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The  combined  annual  capacity  of  the  electrolytic  refineries  at  pres- 
ent in  operation,  which  is  aoout  1,170,000,000  pounds,  appears  ample 
to  meet  any  immediate  growth  in  smelter  production  of  this  country 
and  of  those  countries  which  depend  on  American  refineries.  A 
refinery  of  considerable  size  at  the  old  Anaconda  smelter  site  can  be 

f)ut  in  commission  if  occasion  arises.     The  recent  increase  in  electro- 
ytic  refining  capacity  has  made  competition  for  business  rather  keen 
and  has  resulted  in  a  lowering  of  charges  for  electrolytic  refining. 

LAKE   COPPER. 

The  native  copper  of  the  Lake  Superior  district  occurs  com- 
monly in  the  crystalline  state  and  is  unusually  pure,  even  as  it 
comes  from  the  mine.  The  so-called  refining  of  Lake  copper,  there- 
fore, is  essentially  only  a  separation,  by  msion,  of  materials  too 
heavy  to  be  discarded  in  concentration.  A  little  arsenic  is  generally 
present,  however,  and  some  of  this  clings  to  the  copper  through  the 
refining  process.  Although  this  constituent  causes  a  lowermg  of 
electrical  conductivity,  its  presence  is  believed  to  give  added  tenacity 
and  strength  to  the  product.  An  additional  explanation  of  the 
superior  tensile  properties  of  Lake  copper  is  that  its  perfect  molecular 
arrangement,  denoted  by  its  natural  crystalline  character,  gives  it 
greater  cohesion  and  that  this  internal  structure  is  in  part  retained 
through  the  single  melting  to  which  the  copper  is  subjected.  It  is 
claimed  that  each  additional  melting  decreases  the  strength  of  the 
copper.  Electrolytic  refining  of  course  destroys  any  previous  inter- 
nal structure  besides  removmg  the  arsenic,  and  electrolytic  copper 
from  the  Lake  district  must  therefore  rank  with  ordinary  electrolytic 
copper. 

Of  the  229,695,730  pounds  produced  by  the  smelter  from  Lake 
Superior  concentrates,  205,608,382  pounds  were  refined  by  the  old 
furnace  process,  and,  after  having  been  brought  to  pitch  by  poling, 
were  cast  mostly  into  ingots  but  also  into  cakes  and  wire-bars.  This 
quantity  represents  the  output  of  true  Lake  copper  in  1906.  Some 
of  this  copper  from  the  south  range  mines,  including  the  Baltic, 
Trimountam,  and  Champion,  contains  somewhat  more  arsenic  than 
the  average  Lake  copper,  but  does  not  on  that  account  appear  to  be 
avoided  by  consumers,  and  commands  the  current  price. 

The  remaining  24,087,348  pounds  of  the  year's  smelter  production 
from  Michigan,  principally  from  the  Calumet  and  Hecla  and  Quincy 
mines  and  a  small  portion  from  the  Isle  Royale,  was  cast  into 
anodes  and  shipped  to  refineries.  The  greater  portion  was  handled 
at  the  Buffalo  plant  of  the  Calumet  and  Hecla  company,  but  some 
was  treated  in  New  Jersey.  Electrolytic  copper  to  the  extent  of 
24,017,833  pounds  was  produced  from  Michigan  material  in  1906. 
The  small  aifference  of  69,515  pounds  in  these  two  amounts  repre- 
sents loss  attendant  upon  refining  and  the  difference  in  stocks  and 
material  in  transit  at  beginning  and  at  end  of  the  vear.  A  part  of 
this  copper  was  subjected  to  electrolysis  for  the  sake  of  recovering 
the  silver  which  it  contained,  and  in  this  way  227,822  ounces  of  silver 
was  produced.  The  average  silver  content  per  pound  of  copper 
treated  was,  however,  only  0.009  ounce,  or,  at  the  average  price  of 
silver  for  the  year,  only  0.6  cent.  Inasmuch  as  some  of  the  copper 
contained  decidedly  more  than  this  average  of  silver,  the  remaining 
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copper  can  not  have  contained  enough  silver  to  pay  for  recovery 
by  electrolysis  in  view  of  the  attendant  lowering  in  grade  of  the 
copper  from  Lake  to  electrolytic.  The  reason  for  electrolytic  refin- 
ing of  this  silver-poor  copper  was  to  free  it  from  excessive  arsenic. 

The  total  production  of  refined  or  marketable  copper  from  the  Lake 
district  in  1906  was  229,626,215  pounds. 

CASTING   COPPER. 

Blister  copper  too  low  in  precious  metals  to  make  their  recovery 
profitable  and  carrying  impurities  in  too  small  quantities  to  be 
especially  objectionable  is  refined  by  the  furnace  process  and  cast 
mostly  into  ingots.  This  copper  is  generally  of  too  low  conductivity 
for  use  in  electrical  transmission  and  rather  too  impure  to  be  desir- 
able for  brass  making  or  rolling.  Possessing  certain  desirable  phys- 
ical properties,  however,  it  males  good  copper  castings,  and  is  put 
mainly  to  this  use.* 

Owing  to  the  decreasing  cost  of  electrolytic  refining  and  the  grow- 
ing demand  for  copper  of  mgh  conductivity,  the  relative  importance 
of  casting  copper  is  gradudly  diminishing.  If  the  excess  in  cost 
of  electrolytic  refining  over  the  old  furnace  process  averages  $11 
per  ton,  or  0.55  cent  per  pound,  and  if  the  pnce  of  casting  copper 
ranges  0.25  cent  lower  than  that  of  electrolytic,  then  about  0.3  cent 
per  pound,  or  $6  per  ton^  in  precious  metals  will  practically  pay  the 
cost  of  electrolytic  refimng.  The  production  of  casting  copper  in 
1906  amounted  to  33,459,413  pounds.  This  was  all  from  domestic 
sources.  So  far  as  known,  no  casting  copper  from  foreign  sources 
was  produced  in  the  refineries  of  this  country  during  1906. 

The  chalcocite  ores  of  the  Morenci-Metcalf  district  and  the  mixed 
chalcocite  and  oxidized  ores  of  Bisbee,  in  Arizona,  furnished  most 
of  the  casting  copper  produced  in  1906.  Similar  ores  in  the  Burro 
Mountains,  Grant  Countv.  N.  Mex.,  also  too  low  in  precious  metals 
to  pay  for  recovery,  yielded  some  of  the  casting  copper.  Some  of 
the  cnalcopyrite  ore  mined  in  Calaveras  County,  Cal.,  is  practically 
free  from  gold  and  silver  and  yields  very  pure  copper  without  elec- 
trolytic refining.  Certain  lots  of  blister  from  the  pvrrhotito  ores 
of  Ducktown,  Tenn.,  are  of  such  low  tenor  in  gold  and  silver 
that  these  metals  are  not  separated.  Some  of  the  pig  copper  goes 
to  Europe  without  further  treatment  in  this  country.  A  portion 
of  the  product  from  Missouri  was  also  sold  as  casting  copper  in  1906. 
The  bulk  of  the  casting  copper  was  refined  in  the  melting  furnaces 
of  some  of  the  electrolytic  renning  plants,  and  a  part  of  it  was  derived 
from  accimiulations  at  these  plante  of  material  poor  in  gold  and  silver. 

The  production  of  casting  copper  was  probably  higher  in  1906  than 
it  would  have  been  with  a  stationary  or  descending  price  for  the 
metal.  During  a  considerable  portion  of  the  year,  when  most  of  the 
supply  was  sold  months  ahead,  a  substantial  premium  could  some- 
times be  secured  on  copper  for  immediate  or  early  delivery.  Blister 
containing  barely  enough  precious  metals  to  warrant  electrolytic  sepa- 
ration could,  if  of  recjuisite  freedom  from  impurities,  be  made,  under 
such  conditions^  to  yield  a  better  profit  by  simple  furnace  refining, 
with  sacrifice  of  the  precious  metafs,  but  with  delivery  forty-five  to 
sixty  dayB  earlier  than  would  have  been  possible  had  it  entered  the 
electrolytic  tanks. 


414  MINERAL    RESOUBCES. 

It  may  be  arldefl  that  throughout  the  country,  bat  especudUr  in  the 
manufar.turing  centers  of  the  East,  there  is  a  large  number  of  plants 
which  rework  the  refuse  copper  from  Tarious  industries.  The  refining 
prrx:e88  employe<l  at  these  plants,  which  is  commonly  a  melting  and 
oxidation,  followed  by  reduction  to  pitch  and  casti^,  yields  a  cop- 
per which  is  often  of  somewhat  inferior  grade,  but  suitable  for  certam 
UHPHj  such  as  the  making  of  ordinary  castings.  The  quantity  of  cop- 
jHT  refine<l  in  this  way  in  1906  is  estimated  from  returns  of  several  of 
the  largf»r  companies  at  30,000,000  to  40,000,000  pounds,  and  it  may 
have  l>een  eren  more. 

ELECTROLYTIC   COPPER. 

Tlie  ouantitj  of  clectrolytically  refined  copper  produced  in  the 
Unit^'<l  Atates  m  1906  from  clomestic  materials  of  primary  origin  was 
f>48,f>l 4,592  pounds.*  This  was  produced  mainly  by  the  refining  of 
blist^T  or  convertcjr  copper,^  but  24,017,833  pounds  were  derived 
from  anodes  of  Lake  copper  refined  for  purification  or  for  silver  con- 
tent. The  records  of  the  refiners  did  not  permit  the  absolutely  com- 
fJete  (iim^rimination  and  deduction  of  the  entire  output  of  copj>er 
rom  s<!condary  sources,  such  as  scrap,  drosses,  etc.,  and  in  conse- 
ciuence  a  wholly  insignificant  (juantity  of  such  copper  is  included  in 
tne  total.  Tlie  yc^ar  s  production  of  the  electrolytic  refineries  from 
(lornoHtic  material  of  distinctly  secondary  sources  was  15,382,129 
potmcls.  .  Materials  of  foreign  origin  clectrolytically  refined  in  1906 
m  the  plants  of  this  country  yielded  191,370,022  pounds.  The  total 
output  of  electrolytic  copper  by  American  refineries  during  the  year 
was  therefore  855,366,743  pounds,  of  which  839,984,614  pounds  was 
from  primary  sources.*'  The  cathodes  resulting  from  electrolysis  are 
coininonly  mclt(Ml  and  cast,  according  to  specifications  of  the  buyer, 
itito  wire  bars,  ingots,  cakes,  or  other  forms. 

In  addition  to  the  855,366,743  pounds  of  electrolytic  copper,  the 
refinories  turned  out  approximately  10,689,880**  pounds  in  the  form 
of  bhiOHione.  This  quantity  of  copper,  which  is  about  1.23  per  cent 
of  the  total  copper  subjected  to  electrolytic  refining  during  tne  year, 
virtually  represents  the  loss  attendant  upon  this  process,  and  indi- 
cates an  average  recovery  of  about  98.8  per  cent  of  the  copper  received. 
An  average  recoverjr  higher  than  this  certainly  bould  be  made,  and 
j)r()hahly  would  be  if  the  bluestone  were  not  a  product  which  com- 
nuiiids  a  good  price  and  if  it  did  not^  afford  by  its  formation  certain 
advantages  of  uiternal  operation,  as,  for  example,  the  neutralization 
of  excess  of  sulphuric  acid  in  the  electrolyte. 

The  191 ,370,022  pounds  of  refined  copper  from  materials  of  foreign 
origin  wen>  derived  in  part  from  blister  made  in  domestic  smelters 
and  in  part  from  blister  (and  old  copper)  imported  as  such.  If  it  be 
assumed  that  the  materials  treated  lost  1 .2  per  cent  of  their  contents  in 
the  rt^fining  proi»ess,  then  the  copper  content  of  these  materials  before 

•t  \  nntiiU  mUlit tonal  Amount  of  domestic  pig.  princii>ally  from  Temiessee,  was  eiectrolyticaUy  refined 
In  Kun>p*\ 

^  .VmiMiff  othor  matorinb  which  woro  noAncd  \**cn»  a  small  quantity  of  "cement**  copper  and  black 
copnor  bunion  cont Mining  »131  .P77  po<md8  of  conpor. 

^'A  {imaU  pan  of  the  fon>4gn  product  was  acri\^i  from  old  and  scrap  copper.  The  weJgtit  of  this 
matcriiil  was  (V,(W,919  p«Mmds  (mh^  talxic  page  -  -)  and  the  estimated  yield  of  refined  copper  was  6.487^26 
p^Mmds.  This  Is  new  material,  so  far  as  consumption  in  this  country  is  coooenied.  uid  neooe  is  cliwird 
with  cop|*i»r  of  primary  origin. 

4  2^  under  heading  "i\vpper  Sulphate/*  pag«  19. 
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refining  was  193,623,694  pounds.  Of  this,  54,543,116  pounds  were 
held  in  blister  turned  out  in  domestic  smelters  from  imported  ores, 
concentrates,  and  matte.  The  remaining  139,080,578  pounds  must 
represent  approximately  the  copper  content  of  foreign  bUster  (and 
old  copper),  which  was  importea  as  such  and  required  only  refining. 
This  imported  blister  was  derived  principally  from  Mexico  and  Can- 
ada, but  some  came  from  AustraUa,  Japan,  Peru,  and  several  other 
countries. 

The  recovery  of  gold  and  silver  by  the  electrolytic  refineries  in  1906 
was  very  large.  With  the  exception  of  the  small  quantity  of  native 
silver  mechanically  separated  from  the  Lake  ores  and  "mineral,"  this 
recovery  represents  tne  year's  yield  of  those  metals  from  the  ores 
which  were  reduced  by  copper  smelting.  In  the  absence  of  complete 
figures  on  this  yield  by  the  refineries,  at  least  an  approximate  idea  of 
the  precious  metal  content  of  the  blister  copper  treated  can  be  gained 
from  the  smelter  statistics.  It  has  been  previously  shown  <*  that  the 
precious  metal  yield  of  the  year's  smelter  production  from  domes- 
tic materials  was  approximately  484,000  ounces  of  gold  and  21 ,1 10,000 
ounces  of  silver.  It  was  also  stated  **  that,  with  the  exception  of  a 
small  quantity  of  silver  from  Michigan,  this  vield  of  gold  and  silver 
was  contained  in  about  669,000,000  ^  pounds  of  domestic  copper, 
which  consequently  required  electrolytic  separation.  The  electro- 
lyzed  Lake  copper,  24,087,348  pounds,  with  its  low  yield  of  silver  can 
be  excluded  from  further  consideration.  The  remaming  645,000,000 
pounds,  all  blister  or  converter  copper,  held  the  remainder  of  the 
precious  metals,  viz,  about  484,000  ounces  of  gold  and  20,870,000 
ounces  of  silver.  If  it  be  assumed  that  the  54,543,116  pounds  of  for- 
eign blister — which  was  produced  in  domestic  smelters,  and  was 
turned  out  mingled  indiscriminately  with  the  domestic  blister — con- 
tributed the  same  proportions  of  precious  metals,  then  the  average 
content  per  pouna  of  blister  copper  was  0.00075  ounce  gold  and 
0.0324  ounce  silver.  This  amounted  to  1.55  cents  in  gold  and  2.17  ^^ 
cents  in  silver  per  pound,  or  a  total  value  of  nearly  $75  per  ton. 

As  a  matter  of  fact,  the  foreign  ores  smelted  in  this  country,  being 
principally  straight  copper  ores,  doubtless  carried  a  somewhat  lower 
ratio  of  precious  metals  to  copper  than  the  ratio  in  domestic  ores, 
which  were  in  part  gold  and  silver  ores.  It  is  probable,  therefore, 
that  the  actual  precious  metal  yield  of  all  blister,  both  domestic  and 
foreign,  turned  out  by  domestic  furnaces  was  a  little  lower  than  the 
figures  given — 3.5  cents  per  pound,  or  $70  per  ton,  is  presumably 
about  correct.  The  strictly  copper  ores  of  domestic  origin,  exclusive 
of  Lake  ores,  contributed  about  0.87  cent  in  gold  and  1.63  cents  in 
silver  for  every  pound  of  copper  which  they  yielded,**  a  total  of  2.5 
cents  per  poimd,  or  $50  per  ton  of  copper.  Even  on  the  assumption 
that  electrolytic  refining  was  required  only  for  the  separation  of  the 
precious  metals,  and  assuming  tnat  the  average  charge  for  this  serv- 
ice is  $15  per  ton,  or  0.75  cent  per  pound,  the  cost  of  production  of 
over  625,000,000  pounds  of  copper  in  1906  was  reduced  an  average 
of  1.75  cents  per  pound  by  recovery  of  the  gold  and  silver  present 

a  See  page  16. 

b  The  minute  qoantitles  of  gold  and  silver  contained  in  the  blister  which  was  refined  to  casting  copper 
were  lost,  and  accordingly  are  not  included  in  any  of  the  statistics, 
e  Computed  at  07  oenta  per  ounce,  the  average  price  for  1906. 
*  Compare  page  14. 
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with  the  copper  in  the  ores.  In  reality,  a  great  part  of  the  copper 
which  was  suojected  to  the  electrolytic  process  reanired  this  refining 
for  its  purification,  and  in  such  cases  the  whole  or  the  2.5  cents  per 

Eound  was  profit.  That  copper  which  did  not  require  purification 
ut  was  electrolytically  refined  for  its  precious  metal  content  gained 
about  0.2  cent  per  pound  by  sale  as  electrolytic  instead  of  casting 
copper,  in  addition  to  the  precious  metals  recovered. 

The  cost  of  electrolytic  refining  is  imfortunately  increased  in  many 
cases  by  the  inability  of  the  refiners  to  secure  from  their  many  patrons 
the  converter  copper  already  cast  into  anodes  of  such  uniform  prop- 
erties as  to  give  good  results  in  the  electrolyzing  process.  It  is  nec- 
essary, as  a  consequence,  to  melt  the  converter  copper  and  cast  it 
into  anodes  at  the  refinery.  At  a  comparatively  few  smelters,  among 
which  are  those  that  do  their  own  refining,  anodes  are  cast  from  the 
converters.  It  is  almost  needless  to  say  that  change  in  the  price  of 
silver  affects  the  profit  to  be  derived  from  electronic  refining  and 
may  even  determine  whether  or  not  certain  copper  shall  be  electro- 
lytically refined. 

TOTAL   REFINED   COPPER. 

The  total  production  for  the  jrear  1906  of  refined  new  copper  from 
materials  onginating  in  the  United  States  was  887,682,387  pounds, 
comprising  electrolytic,  Lake,  apd  casting  copper,  as  shown  in  the 
following  table: 

Production  of  domestic  refined  copper  in  1906. 


Electrolytic  (total  domestic) 

Lake  (exclusive  of  Lake  electrolytic) 
Casting 

Total  refined 


Pounds. 


Peroeiit- 
a^BOf 
toUL 


648,614,502 

205,606,382 

33,459,413 


887,682,387 


73.2 

23.1 

3.7 


100.0 


These  figures  do  not  include  a  small  quantity  of  domestic  pig  copper, 
about  9,700,000  poimds,  or  slightly  over  1  per  cent  of  the  total,  wmch 
was  exported  before  refining.  Including  the  191,370,022  pounds  of 
electrolytic  copper  from  foreign  soiurces,  the  total  output  of  refined 
new  copper  by  American  refineries  in  1906  was  1,079,052,409  pounds. 
There  was  an  additional  quantity  of  copper,  50,000,000  pounds  or 
perhaps  more,  which  was  recovered  by  refining  processes  from  mate- 
rials that  had  already  entered  consumption  once  before.  These 
secondary  sources  include  old  copper,  scrap,  trimmings,  stdmmings, 
drosses,  and  all  the  various  residues  and  waste  metal  from  the  copper- 
consuming  industries.  The  quantity  of  this  reworked  copper  pro- 
duced in  1906  was  undoubtedly  somewhat  larger  than  in  previous 
years.  The  increase  was  due  in  part  to  the  larger  copper  consumption 
and  proportionateljr  greater  jjuantity  of  refuse  copper.     The  high 

Erice  of  the  metal  aided  in  bringing  out  unusual  amounts  of  second- 
and  and  scrap  copper,  and  several  milUon  pounds  of  old  copper  were 
recovered  from  the  ruins  of  the  San  Francisco  fire  and  put  again  into 
marketable  form. 
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COPPER  SULPHATE. 


The  quantity  of  hydrous  copper  sulphate,  or  bluestone  produced  as 
a  by-product,  in  the  electrolytic  copper  refineries  in  1906  was  in  the 
neighborhood  of  42,252,500**  pounds,  having  a  fine  copper  content  of 
25.3  per  cent,  or  about  10,689,880  pounds.  The  bluestone  plant  of  the 
Arizona  Copper  Company  did  not  produce  in  1906.  So  far  as  known 
no  other  bluestone  was  recovered  during  the  year  in  the  copper 
producing  industry,  the  copper  sulphate  in  mine  waters  and  from 
leaching  processes  having  oeen  converted  into  metallic  copper  by 
precipitation  with  iron  scrap. 


COPPER   OXIDE. 


Copper  oxide  to  the  extent  of  725,260  pounds  and  containing  77 
per  cent,  or  558,450  pounds,  of  copper  was  produced  as  a  by-product 
at  refining  works  in  1906.     Its  chier  use  is  for  the  refining  of  oil. 

STOCKS. 

Complete  returns  show  that  the  following  stocks  were  on  hand  at 
the  Lake  and  electrolytic  refineries  at  the  beginning  and  at  the  end  of 
the  year: 

Stocks  of  copper  at  refineries. 

January  1,  1906 pounds. .   1 18,  244, 028 

January  1, 1907 do. ...     92,  470,  792 

Stock  reduction  during  190« do. ...     25,  773,  236 

These  figures  for  stocks  do  not  represent  refined  copper  entirelj'. 
They  include  material  in  course  of  treatment  and  finisned  product 
unsold.  They  do  not  include  undelivered  sales.  No  attempt  has 
been  made  to  ascertain  nor  to  estimate  the  stocks  carried  by  consum- 
ers. The  reduction  of  stocks  during  the  year  represents  refined 
copper. 

In  addition  to  these  stocks  at  refineries,  there  was  at  smelters  or  in 
transit  to  refineries  copper  in  blister  to  the  amount  of  110,000,144 
pounds  on  January  1,  1906,  and  of  100,630,245  pounds  on  January  1, 
1907.  If,  therefore,  all  smelters  had  closed  down  on  January  1 ,  1 906, 
about  226,000,000  pounds  of  copper,  allowing  for  loss  on  refining, 
could  have  been  made  available  for  sale  to  consumers.  If,  likewise, 
on  January  1,  1907,  smelting  had  ceased,  about  191,000,000  pounds 
could  have  been  made  available.  The  difference  at  the  beginning 
and  end  of  the  year,  about  35,000,000  pounds,  is  due  in  part  to  deple- 
tion of  stocks  under  the  combined  influence  of  high  price  and  heavy 
demand  for  consumption  and  in  part  to  a  falling  off  in  productioia 
during  the  last  montn  of  the  year  as  a  result  of  congestion  of  traffic. 

a  About  5  per  cent  of  this  quantity  is  estimated. 
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IMPORTS  AND  EXPORTS. 


IMPOBTS. 


The  total  quantity  of  copper  in  unmanufactured  form  imported 
into  the  United  States  in  1906  was  225,843,281  poxmds*  as  compared 
with  210,724,685  poimds  in  1905.  The  source  of  these  imports  is 
shown  in  the  following  table  compiled  from  records  of  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor: 

Imports  of  copper  into  the  United  States  in  1905  and  1906,  by  countries,  in  pounds. 


Country. 


United  Kingdom 

France 

Qermany 

Other  Europe 

British  North  America 

Mexico 

Cuba 

South  America 

Other  West  Indies  and  Bermuda. 

Japan 

Other  countries 


Total 

Grand  total . 


Ore,  matte,  and  regu> 
lus  (copper  content) .  ; 


1905. 


1906. 


15,403,429  I  10,329,955 
28,890,239     31,600,058 


1,503,427 
4,308*205" 


4,  tfiRl,  SSi 
2,874,286' 


50,105,300     49,284,801 


Pigs,  bars,  ingots, 
plates,  old,  etc. 


1906. 


26,284,302 

1,549,138 

2,945,441 

1,955,358 

23,636,843 

102,646,343 

433,440 


278,502 
'896,'6i8 


160,619,385 


210,724,685 


1906. 


22,549,321 

3,202,168 

5,303,712 

5,649,689 

30,996,360 

85,505,359 

513,240 


399,560 

6,752,486 

16,194,477 


176,558,390 


225,843,281 


It  should  be  noted  that  the  British  North  American  imports 
include  the  approximate  equivalent  of  306,700  poimds  as  matte,  and 
of  2,801,647  pounds  as  blister,  both  of  which  were  produced  in  Cana- 
dian plants  from  materials  originating  in  the  United  States.  The 
figures  for  1905  doubtless  include  comparable  but  somewhat  smaller 
quantities  of  domestic  material. 

Since  all  immanuf actured  copper  is  free  of  duty,  movements  of  the 
material  are  not  so  strictly  accoimted  for  as  of  dutiable  products  like 
lead  and  zinc.  The  copper  contents  of  ore,  matte,  and  regulus,  for 
example,  is  not  determmed  by  the  customs  officials;  instead,  the 
figures  supplied  by  the  importers  are  accepted  and  hence  are  uable 
to  inaccuracy.  It  appears  probable  that  the  figures  for  1906,  viz., 
49,284,891  pounds  are  considerably  too  low,  since,  even  though  thev 
do  not  allow  for  loss  on  smelting,  they  are  nearly  5,000,000  pounas 
below  the  year's  actual  recovery  m  domestic  smelters  from  these  for- 
eign materials.* 

Several  noteworthy  facts  are  reflected  by  the  table.  The  station- 
ary position  of  the  materials  imported  for  smelting  and  converting 
contrasts  markedly  with  the  16,000,000-poimd  increase  in  importation 
of  smelter  products  requiring  only  refining.  The  great  falhng  off  in 
Mexican  imports  was  more  than  made  up  by  marked  increase  from 
Japan  and  other  coim tries  which  had  not  exported  much  in  1905. 
The  decrease  in  ore  and  matte  from  British  North  America  is  more 
than  balanced  by  the  gain  in  blister  importation  and  marks  the 


o  Including  142,226  pounds  in  rods  and  rolled  sheets  and  plates— really  manufactured  products. 
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growth  of  converting  at  Canadian  smelters  during  the  year.  Increase 
in  imports  from  Continental  Europe  was  in  part  offset  by  decline  in 
materials  received  from  the  United  Kingdom.  The  increase  in  im- 
ports of  smelting  materials  from  South  America  is  worthy  of  note. 

The  Bureau  of  Statistics  of  tlie  Department  of  Commerce  and 
Labor  also  keeps  a  record  of  '^Imports  for  consumption,"  which  is 
based  on  the  quantities  of  imported  material  withdrawn  for  con- 
sumption from  the  customs  warehouses  during  the  year.  This  set 
of  figures,  which  in  the  case  of  copper  differs  omy  slightly  from  those 
given  above,  is  the  one  which  indicates  the  addition  Irom  foreign 
sources  to  the  available  supply  of  copper  in  the  country. 

In  the  following  table  are  given  tlie  figures  of  imports  for  con- 
sumption, divided  according  to  classes  of  materials.  In  the  case  of 
the  metallic  products,  the  actual  weight  of  the  material  is  given, 
whereas  of  tne  ores,  mattes,  and  other  lower  grade  materials  the 
copper  content  is  recorded  and  is  open  to  the  inaccuracy  already 
mentioned.  The  second  column  of  figures  shows  the  estimated  yield 
of  refined  copper  from  these  importe.  In  these  calculations  it  is 
estimated  that  ore  loses  7  per  cent  and  matte  and  regulus  1  per  cent 
of  its  copper  content  in  the  transformation  to  blister,  and  tnat  the 
old  copper  and  blister  contain  99  per  cent  copper.  All  these  ma- 
terials are  assimied  to  lose  1.2  per  cent  in  refining.  The  quantities 
of  imported  matte  and  blister  from  domestic  sources  have  been 
deducted  from  the  items  *' matte"  and  '^pigs,  bars,  etc.,"  respec- 
tively. 

Imports  of  copper  for  consumption  in  1906. 


Materials. 


Copper  and 
copper  con- 
tents of  ore, 
etc.,  in 
pounds.^ 


Ore !      27,169,220 

Matte I   &U,411,878 

Reeuhu,  and  black  and  coarse  copper 1,776,685 

Old  copper,  dlppiiigs,  etc !       6,626,919 

Pigs,  bars,  plates,  mgots,  etc. : 

Unrefined 1  f  140, 798, 489 

Refined 


Estimated 
yield  in  re- 
fined copper, 
in  pounds. 


Total  foreign  imports  in  terms  of  refined  copper. 


24,988,524 

11,173,062 

1,738,527 

6,487,226 

138,100,922 
28,191,053 


210,679,314 


a  The  figures  in  this  column  were  taken  from  the  books  of  the  Bureau  of  Statistics  for  this  report. 

A  This  figure  excludes  306,700  pounds  of  copper  in  matte  imported  from  Canada,  but  derived  from 
domestic  ores. 

cThis  figure  excludes  the  weight  of  blister,  containing  2,801,647  pounds  of  copper,  imported  from 
Canada,  but  derived  from  domestic  ores  and  matte. 

EXPORTS. 

The  exports  of  metallic  domestic  copper  from  the  United  States  in 
1906  amounted  to  454,752,018  pomids,  as  compared  with  534,907,619 
pounds  exported  in  1905.  This  is  a  decrease  of  over  80,000,000 
pounds,  and  is  nearly  100,000,000  pounds  below  the  record  export 
figures  of  1904.  In  addition  to  these  exports  in  metallic  form  the 
copper  contents  of  47,619  long  tons  of  ore,  matte,  and  regulus  were 
exported  in  1906  as  against  37,688  long  tons  in  1905.  A  small  quan- 
tity of  foreign  material  was  reexported.  The  accompanying  table 
shows  the  movements  of  copper  from  the  United  States  to  tne  various 
countries  in  1905  and  1906. 
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United  K 

BelEium. 


NalnerUnds 

Other  Euiopo','.""^!.!. 

BUtlab  NocUi  Amo.lcii . . 

Mmdco 

Chinese  Empire 


Or.,™tt^«.rf,«,.- 

Ingntii. liar*.  p]ate«,Hnd 

i«».     1     iBon. 

190S. 

uoe. 

112,000             Ml,  MO 

flO,M*,7M 

4,997,306 
74,604,044 

104,675,864 
15,800,067 

IM,876,3M 
16,4t»,WS 

7B.940:25O 

SS.097.670 

,!S;f;:a 

S!i,30fi,UOCI  1    82,208,010 

4,932,138 

In  addition  foreign  copper  was  reexported  to  the  extent  of  1,718,584 
pounds  in  1905,  and  of  1,726,822  pounds  in  1906,  including  in  1906 
159,040  pounds  of  ore,  matte,  and  regulus. 

The  decrease  in  metallic  exports  is  almost  wholly  due  to  the  practi- 
cal cessation  of  purchases  by  Ciiina,  where  the  demand  for  coining 
purposes  was  supplied  by  tne  large  importations  of  1905.  Dutch 
nuportations  from  this  country  in  1906  were  greatly  in  excess  of  those 
for  the  previous  year,  and  France,  Italy,  ana  Belgium  also  took  more 
of  American  copper  than  in  1905.  The  copper  exports  to  Germany, 
the  United  Kingdom,  and  Russia,  and  miscellaneous  exports  to  other 
countries  were  considerably  lower  than  for  1905.  In  the  exp>ortatioD 
of  ores  and  matte  the  only  noteworthy  change  was  the  increase  to 
Canada,  principally  from  Alaska. 

To  determine  the  extent  to  which  the  year's  exports  lowered  the 
supply  of  copper  in  the  country  available  for  consumptionj  it  is  neces- 
sary to  measure  the  exports  in  terms  of  refined  copper.  Smce  domes- 
tic materials  in  a  stage  of  treatment  lower  than  tne  metallic  state  do 
not  affect  the  supply  of  marketable  copper^  exports  of  domestic  ore, 
matte,  and  regulua  need  not  be  considered  in  this  connection.  With 
the  exception  of  about  9,700,000  pounds  domestic  pig,  copper  exported 
before  refining,  the  domestic  metallic  exports  were  in  the  form  of 
refined  copper.  The  foreign  material  reexported  did  not  change  its 
condition  from  that  in  which  it  was  imported."  Probably  therefore, 
none  of  it  was  in  the  refined  state.  The  assumption  is  made  that  the 
loss  on  converting  the  reexported  foreign  ore  and  matte  into  blister 
would  have  been  4  per  cent  of  the  copper  contents,  and  that  all  of  the 
exported  foreign  material  would  have  lost  1.2  per  cent  on  refining. 
The  approximate  eouivalent  of  copper  exports,  including  foreign  mate- 
rial, may  therefore  oe  estimated  at  about  446,700,000  pounds. 

CONSUMPTION. 

The  consumption  of  refined  copper  in  the  United  States  in  1906, 
was  about  682,000,000  pounds,  according  to  the  most  reliable  data 
obtainable,  as  at  least  5,000,000  pounds  should  be  added  to  the  total 
of  the  table  because  of  the  smelter  discrepancy  in  copper  content  of 
imported  material  already  mentioned.  Tnis  is  about  77  per  cent  or 
within  about  200,000,000  pounds  of  the  year's  doniestic  production  of 

»  OtIurwiM,  accordInK  to  the  ruin  oltbectutoiiu  office.  It  vauld  have  been  credited  u  domMtlc 
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refined  copper,  and  43  per  cent  of  the  entire  production  of  the  world 
in  1906.  Compared  with  the  record  consumption  in  1905,  this  is  an 
increase  of  about  82,000,000  poimds,  or  14  per  cent. 

There  appears  to  be  no  practicable  way  ot  ascertaining  directly  the 
consumption  of  copper  in  the  United  States.  Any  method  that 
would  produce  reasonably  accurate  results  would  entail  too  great  an 
expenditure  of  time  to  be  feasible.  We  are  forced,  therefore,  to  rely 
eitner  on  bold  estimates  of  the  consumption  or  on  indirect  methodts 
of  computing  it.  The  estimates  are  expressed  in  figures  of  assumed 
monthly  consumption^  usually  in  multiples  of  5,000,000  pounds, 
sometimes  with  an  arbitrary  addition  or  deduction,  supposed  to  com- 
pensate for  unusual  conditions.  The  indirect  method  of  deducting 
rrom  total  available  supply  the  quantity  withdrawn  from  supply  and 
letting  the  difference  represent  consumption,  is  undoubtealy  more 
accurate,  providing  the  component  data  are  reliable.  Previous  com- 
putations by  this  method  have  never  been  made,  so  far  as  known,  on 
the  basis  of  refined  copper — the  real  basis  of  consumption — and  it  is 
believed  that  on  this  account  errors  of  greater  or  less  magnitude 
have  entered  such  figures.  In  the  following  table  all  the  items  arc  in 
terms  of  refined  copper,  except  the  stocks  at  refineries;  these  repre- 
sent refined  copper  only  in  part,  but  the  difference  can  be  only  refined 
c^opper. 

Consumption  of  refined  copper  in  the  United  States  in  1906. 

Pounds. 

Domestic  refined  new  copper  produce<l  in  1900 887, 682, 387 

Foreign  imports  for  consumption 210,  679, 314 

Stocks  at  refineries,  January  1,  1906 118,  244, 028 

Total  available  supply 1,  216,  605,  729 

Exports 446,  700, 000 

Stocks  at  refineries,  January  1 ,  1907 92, 470,  792 

Total  withdrawn  from  supply 539, 170,  792 

Apparent  consumption 677,  434,  937 

These  figures  are  based  on  the  reasonable  assumption  that  the 
entire  quantity  of  material  imported  (less  reexports),  or  its  equiv- 
alent, is  transformed  into  refined  copper  during  the  year. 

USES. 

To  the  principal  uses  of  copper,  the  consumption  of  refined  new 
copper  may  be  apportioned  as  shown  in  the  following  table.  This 
distribution  is  based  on  partial  returns  from  refiners  and  copper-sell- 
ing agencies  and  on  estimates  furnished  by  some  of  the  principal  con- 
sumers. 

Uses  of  copper  in  1906. 

Electrical  purposes,  including  wire pounds. .  340, 000, 000 

Brass  manufacture do 210, 000, 000 

Rolling  mills,  sheet  copper do 35, 000,  000 

Miscellaneous  uses,  principally  castings do 100, 000, 000 

Total  consumption do 685, 000, 000 

It  is  of  course  impossible  to  make  an  exact  separation,  even  with 
complete  data.  Some  sheet  copper  and  copper  castings,  for  example, 
are  used  in  electrical  industries,  while  not  all  the  copper  wire  manu- 
factured is  used  for  the  transmission  of  electricity. 
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The  greater  part  of  the  copper  used  in  the  electrical  industry  was 
electrolytic  copper,  although  some  Lake  copper  was  used,  especially 
for  wire  of  the  smaller  gages.  The  marked  increase  in  consumption 
for  the  year  is  attributaole  in  large  part  to  the  enormous  expansion  in 
the  use  of  electricity.  The  growing  importance  of  theap  power  and 
the  perfecting  of  long-distance  transmission  have  led  to  the  widened 
application  or  water  power  and  to  electrification  of  many  power-con- 
suming plants.  The  actual  or  projected  electrification  of  railroads  is 
a  notable  factor  of  the  increase  in  consumption. 

The  three  other  important  uses  of  the  metal,  combined,  consumed 
in  1906  but  little  more  new  copper  than  was  consumed  for  electrical 
purposes.  The  brass  industry  consumed  both  Lake  and  electrolytic 
copper,  and  required  a  greater  quantity  than  ever  before.  Prob- 
ably more  than  half  of  the  copper  consumed  by  the  rolling  mills 
was  electrolytic,  Lake  copper  being  used  for  sheets  of  special 
strength  requirements.  Among  the  prmcipal  uses  of  sheet  copper  are 
roofing,  the  manufacture  of  receptacles  for  liquids,  and  the  growing 
employment  in  modem  buildings  lor  fire-proofing  and  decorative  pur- 
poses. For  castings  and  miscellaneous  uses,  nearly  27,000,000  poimds 
of  casting  copper  were  used  in  1906,  since,  accordmg  to  the  best  infor- 
mation available,  less  than  7,000^000  poimds  of  copper  of  this  grade 
were  exported  during  the  year.  Lake  copper  was  used  in  certain  cast- 
ings for  structural  purposes,  and  electrolytic  copper  was  employed* 
largely  in  the  manufacture  of  the  bronzes  and  other  alloys  aside  from 
brass.  The  railroads  are  undoubtedly  the  largest  consumers  of  copper 
castings^  some  doing  their  own  casting  from  raw  copper  and  otners 
purchasmg  the  finished  castings.  The  copper  used  for  miscellaneous 
structural  and  ornamental  purposes  amoimts  in  the  aggregate  to  a  con- 
siderable proportion  of  the  annual  consumption. 

The  50,000,000  pounds  or  more  of  re-worked  copper  also  went  into 
consumption.  About  15,000,000  pounds  of  this  was  electrolytic  and 
was  put  to  the  same  uses  as  new  electrolytic  copper.  The  remainder 
was  casting  copper  and  was  consumed  for  the  purposes  designated 
above  as  miscellaneous. 

A  good  idea  of  the  relative  quantities  of  electrolytic  copper  consumed 
by  various  industries  is  afforded  by  statistics  showing  the  quantity  of 
copper  in  each  of  the  several  forms  in  which  copper  is  sold.  Figures 
from  several  electrolytic  refineries  show  that  the  relative  quantities  cast 
in  various  forms  were  as  follows:  Wire  bars,  68.8  per  cent;  ingots, 
17.5  per  cent;  cakes,  8.2  per  cent;  cathodes  and  other  forms,  5.5  per 
cent.  These  refineries  produced  582,451,834  pounds,  or  70  per  cent 
of  the  total  new  electrolytic  copper  turned  out  by  domestic  plants  in 
1906.  If  it  be  assumed  that  tne  remaining  30  per  cent  of  the  total 
electrolytic  copper  production  was  cast  in  these  forms  in  the  same 
proportions,  then  the  year's  production  of  new  electrolytic  copper  was 
turned  out  approximately  as  follows:  Wire-bars,  578,000,000  poimds; 
ingots,  147,000,000  pounds;  cakes,  69,000,000  pounds;  cathodes  and 
other  forms,  46,000,000  pounds.  Cathodes  constitute  the  great  bulk 
of  the  last  item,  and  these,  together  with  ingots,  represent  closely  the 
quantity  of  copper  purchased  for  brass  making  and  casting.  •  Wire- 
bars,  of  course,  represent  the  consumption  for  wire,  and  cakes  measure 
the  output  of  the  rolling  mills.  These  proportions,  however,  do  not 
exactly  apply  to  domestic  consumption,  since  exports  of  electrolytic 
copper  were  not  in  these  proportions.     Most  of  the  cathodes,  for  exam- 


pie,  were  for  export  orders.  In  spite  of  the  saving  of  $2  to  $3  per  ton, 
which  can  be  made  by  dispensing  with  the  final  melting  and  casting, 
very  little  cathode  copper  is  used  in  this  country  for  either  brass  or 
castings:  the  founders  apparently  prefer  ingots,  emphasizing  the  old 
saying  that  a  good-looking  product  sells  best. 

No  Buccessnil  substitutes  for  copper  as  a  conductor  of  electricity 
^laye'  yet  been  discovered.  Copper  has  the  highest  electrical  con- 
ductivity of  any  of  the  metals  which  are  sufficiently  cheap  to  be  used, 
and  no  alloy  containing  copper  has  a  conductivity  as  high  as  that  of 
the  pure  metal. 

PRICES. 

The  average  price  of  electrolytic  copper  at  New  York  in  1906  was 
19.30  cents  per  pound.  The  average  price  for  Lake  copper  was  19.55 
cents  and  for  casting  copper  19.10  cents.  These  prices  represent  the 
average  of  the  daily  prices  of  the  metal  for  immediate  delivery.  They 
are  therefore  probably  higher  than  the  actual  prices  received  by  pro- 
ducers, especially  in  view  of  the  fact  that  in  1906  an  unusual  quantity 
of  copper  was  sold  for  future  delivery.  The  figures  are  also  mathe- 
matical rather  than  actual  averages  in  that  they  assume  equal  quan- 
tities of  copper  to  have  been  sold  every  day. 

Compared  with  the  price  of  electrolytic,  tne  prices  of  Lake  and  cast- 
ing copper  were  a  little  higher  than  in  previous  years,  because  they 
could  De  made  more  quickly  available  for  the  market  and  were  able 
to  secure  the  advance  offered  for  spot  or  early  delivery.  These 
premiums  were  at  times  so  substantial  that,  to  take  advantage  of 
them,  considerable  copper,  which  would  otherwise  have  been  refined 
electrolytically,  was  furnace  refined  and  sold  as  casting  copper,  the 
higher  price  and  lower  refining  charge  more  than  offsetting  the  loss 
ofprecious  metals. 

In  spite  of  the  tugh  prices,  domestic  consumption  increased  decid- 
edly over  1905,  while  exports  remained  about  the  same,  if  the  unusual 
shipments  to  China  in  1905  be  excluded.  The  fluctuations  in  the 
price  of  electrolytic  copper  from  month  to  month  and  the  effect  pro- 
duced on  export  demands  are  shown  in  the  following  table.  The 
monthlr  prices  for  1906  have  been  compiled  from  the  best  sources 
obtainable."  Figures  for  exports  are  from  reports  of  the  Bureau  of 
Statistics. 

Monlhty  prien  and  criiorli  of  ropper  in  1905  and  1906. 
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WORIiD'8  PRODUCTION. 

The  smelter  production  of  copper  in  the  world  in  1906  was  1,596,- 
973,700  pounds,  while  in  1905  the  production  was  about  1,545,137,000 
pounds.  In  1906  the  smelter  output  of  the  United  States  was  57.47 
per  cent  of  the  world's  total  production,  and  in  1905  it  was  about 
57.52  per  cent. 

The  following  table  shows  the  output  of  the  various  copper-pro- 
ducing countries  in  1906.  The  figures  are  those  compiled  by  Messrs. 
Henry  R.  Merton  &  Co.  (Limited),  of  London,  reduced  to  pounds, 
except  that  the  official  figures  of  the  United  States  production,  in 
even  hundreds,  are  inserted. 


World^s  production  (smelter  outpvt)  of  copper  in  1906. 


Algeria pounds. 

Ai^ntina do. . . 

Australasia do . . . 

Austria do... 

Bolivia do... 

Canada do. . . 

Cape  Colony do. . . 

Chili ' do... 

England do.. . 

Germany do... 

Hungary do. . . 

Italy do... 

Japan do . . 


985, 600 

235, 200 

81, 200, 000 

2, 744, 000 

5, 600, 000 

57, 030, 400 

8, 825,  600 

57, 668,  800 

1, 120, 000 

45,  561,  600 

470,  400 

6, 417, 600 

95, 737,  600 


Mexico pounds. 

Namaqualand do . . . 

Newfoundland do. . . 

Norway do. ". . 

Peru do... 

Portugal do. . . 

Russia do. . . 

Spain do... 

Sweden do... 

Turkey do... 

United  States do. . . 


135, 800, 000 

5, 824, 000 

5, 140, 800 

13, 708, 800 

19, 051, 200 

5, 421, 600 

23, 497, 600 

105, 055, 200 

1, 120, 000 

952,000 

917, 805, 700 


Total do. ...  1, 596, 973, 700 


REPORT  ON  MICHIGAN  MINES. 
PRODUCTION. 

The  two  principal  metallic  products  of  Michigan  are  iron  and  cop- 
per, but  along  with  the  latter  a  little  silver  is  recovered.  Copper 
and  silver  are  found  in  only  one  district,  which  is  commonly  called 
the  Lake  Superior  copper  country.  This  district  follows  the  axis  of 
the  Keweenaw  Peninsula  and,  with  a  width  of  3  to  6  miles,  extends 
practically  without  break  for  70  miles  in  a  northeasterly  direction. 
Although  general  geologic  conditions  vary  somewhat  from  point  to 
point  along  the  copper  range,  the  main  features  are  practicafljr  iden- 
tical from  one  end  to  the  other.  Perhaps  no  other  district  in  the 
coimtry  possesses  such  uniform  ores.  Both  copper  and  silver  occur 
almost  wholly  in  the  native  state,  in  lodes  of  great  extent  and,  as  a 
rule,  of  remarkable  uniformity.  The  lodes  worked  at  present  strike 
northeastward,  parallel  to  the  trend  of  the  range,  and  dip  at  variable 
angles  to  the  northwest.  The  ores  are  divisible  into  two  classes, 
dependent  on  the  character  of  the  copper-bearing  material;  these 
are  amygdaloid  lodes  and  conglomerate  lodes.  The  former  are  the 
more  numerous,  but  are,  on  the  whole,  of  lower  grade. 

The  value  of  the  copper  and  silver  product  of  the  mines  of  Michigan 
amounted  in  1906  to  $43,940,489.  To  this  total  copper  contributed 
$43,791,600,  the  value  of  224,572,310  pounds  produced  by  23  com- 
panies; the  222,222  fine  ounces  of  silver  produced  by  8  of  these  com- 
panies had  a  value  of  $148,889.     The  increase  in  total  value  in  1906 
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oyer  1906,  amounting  to  nearly  $10,000,000,  is  due  largely  to  the 
higher  prices  for  the  metals,  especially  copper,  as  compared  with  the 
pnces  in  1905.  There  was,  however,  a  notable  increase  in  production 
of  both  metals.  This  production  was  obtained  from  8,904,127  tons 
of  ore  mined  and  milled  during  1906.  This  is  a  much  larger  tonnage 
than  was  mined  in  any  other  State.  The  ores  had  an  average  value 
of  $4.94  per  ton,  of  which  $0.0167  was  in  silver  and  $4.92  in  copper. 
This  is  equivalent  to  0.025  ounce  of  silver  and  25.2  pounds  (1.26  per 
cent)  of  copper  per  ton.  From  these  ores  325,205,470  pounds  of  con- 
centrates were  derived.  Of  the  concentrates  over  97  per  cent  was 
fine-grained  mineral,  the  product  of  the  stamp  mills;  tne  remainder 
was  the  coarser  "mass''  copper  and  "barrel  work''  sorted  out  at  the 
mine.  The  concentrates  yielded,  on  the  average,  69.05  per  cent  of 
refined  copper. 

Of  the  total  output  2,546,682, tons,  or  28.6  per  cent  of  the  ore 
mined,  was  from  conglomerate  lodes.  This  ore  yielded  30,199  fine 
ounces  of  silver,  or  13.6  per  cent  of  the  State  total,  and  101,830,674 
pounds  of  copper,  or  45.3  per  cent  of  the  State  total.  The  remainder 
of  the  product  was  from  amygdaloid  ores. 

Only  three  counties  in  Michigan  contribute  to  its  output  of  copper 
and  silver.  In  the  table  below  the  production  of  these  metals  as 
refined,  the  quantity  of  ore  treated,  and  the  yields  of  metal  per  ton 
are  given  for  each  county. 

Production  of  copper  and  silver  in  Michigan  for  1906,  by  counties. 


Silver. 

Copper. 

Concentrates. 

« 

County. 

Fine 
ounces. 

Ounce 
per ton. 

0.029 
.0019 
.0067 

Pounds. 

Pounds 
per ton. 

Per 
cent. 

Pounds. 

Yield  of 
refined 

<5opper 

(per 

cent). 

09.0 
71.4 
69.1 

OrR 
(tons). 

Houghton 

217,006 
1,850 
3,366 

201,574,609 

15,916,659 

7,081,042 

27.1 
16.5 
14.1 

1.36 
.83 
.705 

292,222,024 
22,300,075 
10,683,371 

7,438,945 

Keewe^Daw 

963,903 

Ontonagon 

501,279 

Total  and  aver- 
atpM 

222,222 

.025 

224.572,310 

25.2     1.26 

1 

325,205,470 

69.05 

8,904,127 

REVIEW  BY  COUNTIES. 


The  following  paragraphs  aim  to  present  in  outline  the  physical 
status  of  the  various  mines  and  the  principal  factors  affecting  their 
production  in  1906. 


HOUGHTON    COUNTY. 


Of  the  entire  production  of  the  State  in  1906  over  95  per  cent  of  the 
silver  and  about  90  per  cent  of  the  copper  were  turned  out  by  the 
mines  of  Houghton  County.  This  countv  occupies  the  middle  and 
richest  40  miles  of  the  70-mile  productive  belt.  It  contains  15  of  the 
23  mines  that  were  productive  in  1906,  and  all  but  one  of  the  larger 
producers.  Five  of  the  8  mines  that  produced  silver  are  within  the 
county.    The  total  production  of  the  county  is  given  in  the  following 
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table,  which  also  shows  the  proportion  and  the  average  yield  ^  from 
conglomerate  and  amygdaloid  ores. 

Prodtiction  and  average  yield  of  Houghton  County y  by  kinds  of  ore. 


Amygdaloid 
rock. 


Silver: 

Fine  ounces ^^t^ 

Per  cent  of  county  total 86. 1 

Average  yield,  ounces  per  ton .  038 

Copper: 

Pounds 99, 743,935 

Per  cent  of  county  total 49.5 

Average  yield,  pounds,  per  ton 20. 4 

Average  yield,  per  cent 1.02 

Concentrates: 

Pounds 143,034,914 

Average  yield,  per  cent 69. 7 

Ore: 

Tons 4,892,263 

Per  cent  of  county  total 65. 8 


Conglomer- 
ate rock. 


30,190 
13.9 
.013 

101,830.674 
50.5 
40.0 
2.00 

149, 187,  UO 
68.2 

2,546,082 
34.2 


Totals  and 
averages. 


217,006 

100.0 

.029 

201,574,609 

100.0 

27.1 

1.36 

292,222,024 
69.0 

7,438,945 
100.0 


The  production  was  obtained  chiefly  from  five  great  lodes — the 
Baltic,  Kearsarge,  Pewabic,  and  Osceola  amygdaloid  beds  and  the 
Calumet  conglomerate.  Other  lodes,  including  the  Isle  Royale, 
Atlantic,  and  Winona  amygdaloids  and  the  AUouez  conglomerate, 
contributed  to  the  output. 

Calumet  and  Hecla. — The  Calumet  and  Hecla  mine  is  the  largest  in 
the  district  and  probably  the  second  largest  copper  mine  m  the 
world.  As  is  well  known,  this  mine  is  the  greatest  dividend  payer 
in  the  world,  having  paid  $99^350,000  up  to  December  31,  1906,  and 
having  passed  the  hundred-million  mark  early  in  1907.  It  is  located 
on  three  of  the  five  great  lodes,  viz,  the  Cammet  conglomerate  and 
the  Osceola  and  Kearsarge  amygdaloids.  The  conglomerate  is  the 
richest  lode  in  the  entire  copper  coimtry  and  has  been  the  principal 
source  of  the  mine's  copper  output.  Betwieen  90  and  95  per  cent 
of  the  mine's  record  production  for  the  year  was  derived  from  this 
lode.  The  Osceola  amygdaloid,  which  lies  parallel  730  feet  to  the 
east,  furnished  the  bulk  of  the  remainder.  The  Kearsar^  lode, 
still  farther  east,  is  of  recent  development,  and  produced  a  little  in 
the  latter  part  of  the  year. 

The  conglomerate  lode,  which  is  8  to  35  feet  thick  and  averages 
over  12  feet  of  stoping  groimd,  was  worked  during  the  year  through 
one  vertical  shaft  and  ten  inclined  shafts  on  the  vein.  These  shafts 
open  the  lode,  practically  without  break,  for  If  miles  along  the  strike. 
One  of  the  inclines.  No.  4  Calumet,  is  8,100  feet  long,  its  simip  being 
4,750  feet  below  the  surface  and  practically  at  the  Tamarack  Dound- 
ary  at  that  point.  The  vertical  shaft,  known  as  the  Red  Jacket,  is 
4,900  feet  deep.  It  is  situated  about  a  mile  from  the  outcrop  on 
the  hanging-wall  side,  and  passes  through  the  lode  at  a  depth  of 
3,287  feet,  the  fifty-seventh  level  of  the  mclined  shafts.  Its  depth 
allows  practically  all  the  ore  west  of  it  to  the  Tamarack  line  to  be 
extracted  bv  crosscuts  from  it. 

a  It  may  be  well  to  point  out  that  for  the  conduct  of  ordinary  mining  operations  in  this  diBtrict  wet 
assays  are  practically  never  made.  They  would,  in  fact,  seldom  be  of  much  value.  The  Lake  Sapeiior 
Are  assay  is  much  more  conmion,  especially  in  enerimental  operations,  and  Is  supposed  to  give  an  indi- 
cation as  to  ho w  much  refined  copper  the  materisJ  tested  will  yield .  But ,  as  a  rule ,  the  riohneas  of  an  ore 
is  stated  in  terms  of  the  mill  or  smelter  recovery  from  it.  An  ore  which  runs  90  pounds  ** mineral "  mar 
run  onlv  20  pounds  "  Ingot."  the  former  being  the  weight  of  concentrates  produced  from  a  ton  of  this 
ore,  and  the  latter  being  the  weight  of  refined  copper  recovered  from  these  concentrates.  Such  an  ore 
would  **  yield"  1  per  cent  of  refinea  copper,  although  It  may  actually  have  contained  1.3  per  oent  or  more. 
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The  Calumet  conglomerate  has  not  been  profitable  to  the  south- 
west of  the  Calumet  and  Hecla  property,  where  it  was  thoroughly- 
explored  by  the  Osceola  Company,  nor  to  the  northeast,  where  the 
Centennial  endeavored  for  years  to  locate  a  mine  on  it.  The  Tama- 
rack Company,  whose  property  lies  to  the  west  and  contains  the 
*'deep"  of  the  lode,  has  encoimtered  leaner  and  less  regular  ore 
bodies,  but  has  been  successful.  The  main  profitable  shoot  appears 
to  pitch  northward  in  the  lode.  As  a  consequence,  good  values  are 
found  at  depth  directly  down  the  dip  from  tne  improfitable  ground 
explored  by  the  Centennial.  A  matter  of  much  unportance,  both 
to  this  company  and  to  the  district,  is  dependent  on  this  pitch  of 
the  shoot.  It  IS  the  development  of  the  200  acres  comprising  an 
L-shaped  strip,  known  as  the  **Five  Forties,"  which  extends  north- 
ward from  the  main  territory  held  by  the  company  and  is  boimded 
on  the  east,  north,  and  west  by  other  properties. 

The  highest  ore  in  this  tract  is  in  the  southeast  comer,  nearly 
2,500  feet  below  the  surface.  The  deepest  ore  is  considerably  below 
the  level  of  the  present  working.  To  open  this  tract,  instead  of 
sinking  a  vertical  shaft,  as  the  Tamarack  Company  has  been  forced 
to  do  m  its  propertv,  a  blind  slope  or  inclined  winze  is  being  driven, 
starting  from  the  nfty-seventh  level.  It  pitches  downward  to  the 
north  parallel  to  the  lode  and  extends  close  to  the  western  boundary 
of  the  tract.  It  lies  at  an  angle  to  both  strike  and  dip  of  the  lode, 
and  as  its  inclination  is  only  22°,  direct  transfer  of  loaded  cars  can 
be  made  from  the  levels  turned  from  the  slope  up  to  the  fifty-seventh 
main  level  and  thence  to  the  Red  Jacket  shaft.  At  the  end  of  1906 
this  winze  had  already  been  carried  into  the  second  40-acre  tract 
and  was  opening  up  some  very  good  ground. 

Although  the  ore  from  the  Calumet  conglomerate  has  gradually 
decreaseain  tenor  from  a  former  average  of  about  4  per  cent  of  copper, 
it  is  still  rich,  as  Lake  ores  run,  yielding  45  pounds  of  insot  per  ton,  or 
2J  per  cent.  The  decrease  in  grade  has,  moreover,  been  brought 
about  fully  as  much  by  improvements  and  lower  costs,  enabling  lower- 
prade  ores  to  be  worked,  as  by  an  actual  falling  off  in  content  of  the 
rode.     The  copper  carries  a  Uttle  silver. 

The  Osceola  amygdaloid  has  only  in  the  last  two  years  been  an  im- 
portant source  of  production  to  the  Calumet  and  H^cla  Company. 
Five  inclined  shafts  open  this  lode  in  Calumet  and  Hecla  ground  at 
intervals  extending  over  about  2  miles  and  to  a  maximum  vertical 
depth  of  about  1,000  feet.  All  five  were  operated  in  1906,  with  a 
combined  daily  output  of  approximately  1,000  tons,  running  about 
20  pounds  of  refined  copper  per  ton.  Tms  branch  of  the  mine  is  be- 
coming increasingly  important. 

In  Calumet  and  Hecla  groimd  the  Osceola  lode  carries  more  silver 
than  any  other  in  the  district,  except  perhaps  the  Pewabic  lode  of 
theQuincy. 

On  the  Kearsarge  lode  three  inclined  shafts  were  in  operation  during 
1906.  The  deepest  of  these  attained  a  depth  of  about  1,000  feet 
measured  along  the  dip.  Small  shipments  of  ore  went  to  the  mill  in 
the  latter  half  of  the  year.  The  lode  is  not  especially  encouraging  so 
far  as  present  developments  have  gone,  and  operations  may  possibly 
be  suspended  here  wnen  copper  sells  at  a  low  price.  Increased  ton- 
naj^e  capacity  was  obtained  in  1906  by  a  change  from  5-ton  to  7^-ton 
skips  at  several  of  the  incline  shafts. 
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The  mine  as  a  whole  is  said  to  be  blocked  out  for  eight  years'  stoping 
at  the  rate  of  production  of  the  year  ending  April  30,  1906,  which  was 
87,304,689  pounds.  Development  will  doubtless  be  maintained  this 
far  ahead  or  production. 

The  Calumet  and  Hecla  stamp  mill  at  Lake  Linden,  though  of 
course  wholly  dependent  on  the  mme,  has  nevertheless  been  the  actual 
measure  of  tne  mine's  production.  During  1906,  23  single-expansion 
steam  stamps  were  in  commission.  Most  of  these  handled  conglom- 
erate rock,  and  all  are  designed  for  this  service.  They  will  handle  300 
tons  of  conglomerate  rock  each.  As  operated  during  1906,  part  of 
the  stamps  crushing  about  1,000  tons  of  amygdaloid  daily,  the  capac- 
ity of  the  mill  was  about  7,000  tons.  Five  old  stamps  of  the  Hecla 
section  of  the  mill  have  been  remodeled  and  put  into  operation  in 
1907.  They  are  designed  to  crush  the  amygdaloid  output  of  the  mine 
and  to  handle  about  600  tons  each.  The  capacity  of  the  mill  with  28 
stamps  is  now  very  nearlv  10,000  tons,  making  this  the  largest  con- 
centrating mill  in  the  world. 

It  is  interesting  to  note  that  although  most  other  mills  of  the  dis- 
trict have  been  ''compounding"  their  stamps,  the  heads  at  the  Calu- 
met and  Hecla,  which  have  been  completely  remodeled  recently,  have 
retained  the  single-expansion  cyHnaers.  Other  companies  report 
lower  costs  as  a  result  of  compounding;  yet  the  Calumet  and  BLecla 
people  claim  that  their  method  is  the  cheaper.  It  is  certain  that  600 
tons  of  amygdaloid  or  300  tons  of  conglomerate  per  stamp  is  a  splendid 
record  for  smiple  heads.  This,  however,  is  behind  the  capacity  of 
compound  stamps  at  several  mills. 

Tne  concentrating  portion  of  the  mill  has  been  improved  along 
with  that  devoted  to  crushing.  Woodbury  classifierjigs  have  been 
installed  throughout,  followed  by  Evans  tables  and  Wimey  regrind- 
ing  mills.  The  ratio  of  wash  water  to  ore  has  been  materially 
reduced  and  the  saving  of  values  is  much  ^eater  than  formerly. 
Considerable  of  the  silver  produced  by  the  mine  is  recovered  at  the 
mill  as  ''pickings."  The  remainder  is  obtained  from  the  electrolytic 
vats. 

The  smelting  plant  at  Hubbel  and  the  smelter  and  electrolytic 
refinery  at  Black  Rock,  near  Buffalo,  N.  Y.,  have  been  enlarged  to 
handle  the  increased  output  of  the  mill. 

Tamarack. — The  Tamarack  mine  draws  its  ore  from  both  the 
Calumet  conglomerate  and  the  Osceola  amygdaloid.  It  contains 
the  outcrop  of  neither  lode  and  therefore  reaches  them  by  crosscuts 
from  deep  vertical  shafts,  four  of  which  have  recently  been  used  for 
handUng  ore.  They  ranged  in  depth,  at  the  end  of  1906,  from 
3,409  feet  (No.  1)  to  5,229  feet  (No.  3),  the  deepest  in  the  world. 
The  Osceola  lode  has  been  developed  only  in  the  south  end  of  the 
company's  property  and  to  a  much  smaller  depth  than  the  conglom- 
erate, ihe  Calumet  conglomerate  is  of  lower  grade,  and  its  copper 
is  less  regularly  distributed  than  in  Calumet  and  Hecla  ground,  but 
in  the  territory  tributary  to  No.  3  shaft,  which  is  not  far  from  the 
Five  Forties  tract  of  the  Calumet  and  Hecla  Company,  very  good 
ore  has  recently  been  opened  up,  and  better  rock  is  being  opened 
in  No.  5  than  for  some  time  previously.  Owing  to  this  miprove- 
ment  in  grade  and  to  the  fact  that  the  poorer  Osceola  lode  was  not 
worked  in  1906,  the  copper  content  of  the  ore  mined  increased  to 
25.2  pounds  of  ingot  per  ton,  as  against  21.1  pounds  in  1905. 
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The  tonnage  mined  in  1906  was  reduced  almost  one-half  and  the 
copper  output  cut  down  over  a  third  by  a  fire  that  broke  out  Janu- 
ary 11,  1906,  in  No.  2  shaft.  The  gases  from  combustion  of  the  old 
timbers  permeated  the  workings  so  that  No.  1  shaft,  as  well  as  No. 
2,  produced  no  ore  for  the  remainder  of  the  year  and  therefore  prac- 
tically no  work  was  done  on  the  Osceola  lode.  No.  5  shaft,  which  is 
also  connected  with  No.  2,  was  idle  for  four  months.  In  view  of 
the  fact  that  only  one  shaft  was  operated  steadily  throughout  the 
year  and  one  other  for  only  eight  months,  the  output  as  compared 
with  that  of  1905  is  most  creditable  and  encoura^ng. 

By  January,  1907,  No.  2  shaft  had  been  reclaimed,  Nos.  3  and  5 
were  working  steadily,  and  the  fire  was  gradually  burning  itself  out 
through  No.  1,  which,  as  soon  as  possible,  will  be  used  to  increase 
the  amygdaloid  production. 

Underground  electric  haulage  installed  on  several  levels  of  the 
mine  has  demonstrated  its  abihty  to  increase  the  ore  output  and  will 
doubtless  be  extended.  PossibiUty  of  developing  the  lower  por- 
tions of  the  mine  by  incUnes,  thus  hoisting  in  two  cages  and  doing 
away  with  the  long  crosscuts,  is  bein^  considered. 

The  two  stamp  mills  on  Torch  Lake  now  contain  two  compound 
and  five  simple  neads.  Three  of  the  latter  are  to  be  compounded 
at  once.     During  the  year  389,680  tons  were  stamped. 

No  extensive  additions  were  made  during  the  year  to  the  Dollar 
Bay  plant  of  the  Lake  Superior  Smelting  Company,  where  the  Tama- 
rack and  Osceola  copper  is  smelted. 

Osceola. — ^The  Osceola,  North  Kearsarge,  and  South  Kearsarge 
branches  of  the  Osceola  Company  were  operated  during  1906.  The 
Tamarack  Junior  branch  was  idle.  The  Osceola  branch,  situated 
southwest  of  the  Calumet  and  Hecla  and  producing  from  the  Osceola 
amygdaloid,  operated  two  inclined  shafts  on  the  lode.  By  the  end 
of  the  year  these  inclines  were  more  than  4,200  and  4,400  feet  long. 
The  ground  opened  in  the  bottom  was  as  good  as  that  mined  hereto- 
fore, out  the  average  grade* yields  under  1  per  cent  in  refined  copper. 
Increased  output  has  been  obtained  by  underground  sorting  and 
storage  of  much  of  the  waste  rock.  A  ten-day  strike  in  December 
lowered  the  production  a  little. 

The  Calumet  conglomerate  has  never  been  profitable  in  Osceola 
ground,  and  up  to  tne  present  time  developments  on  the  Kearsarge 
lode  have  not  Ibeen  particularly  encouraging. 

The  South  Kearsarge  and  the  North  Kearsarge  branches,  sepa- 
rated by  the  Wolverine  mine,  derive  their  copper  from  the  Kearsarge 
lode.  At  the  end  of  1906  two  shafts  on  the  South  Kearsarge  had 
reached  inclined  depths  of  about  1,800  and  2,200  feet,  and  at  the 
North  Kearsai^e  the  two  inclines  were  about  3,100  and  3,850  feet 
long.  The  ore  is  poorer  than  that  mined  in  the  Wolverine,  but  it 
yields  more  than  the  Osceola  amygdaloid  and  brought  up  the  average 
of  all  the  Osceola  ore  to  18.3  pounds  of  refined  copper  per  ton  in  1906. 
The  production  of  the  North  Kearsarge  was  materially  decreased  by 
a  fire  that  started  in  No.  1  shaft  September  22,  1906,  and  by  the  cav- 
ing of  the  shaft  that  followed.  No  ore  was  extracted  from  this  shaft 
until  well  into  1907. 

The  encouraging  ground  encountered  in  the  lower  j)art  of  the 
North  Kearsai^e  workings  has  led  to  the  sinking  of  a  new  shaft 
farther  north. 
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At  the  two  stamp  mills  on  Torch  Lake  the  last  of  the  seven  heads 
was  compounded  during  the  year,  and  1,016,240  tons  of  ore  were 
milled.  The  Lake  Superior  Smelting  Cotnpany  smelts  the  mill 
product. 

Centennial, — The  Centennial  mine,  which  Ues  northeast  of  the 
Calumet  and  Hecla,  is  now  working  the  Kearsarge  lode  after  having 
fruitlessly  explored  the  Calumet  conglomerate.  A  small  tongue  or 
land  projecting  from  the  main  tract  of  the  company  covers  the  out- 
crop of  tne  Kearsarge  lode  and  has  allowed  the  sinlang  of  two  down- 
ward-diverging inclines  parallel  to  the  lode.  The  deepest  is  3,100 
feet,  measured  along  the  dij).  During  1906  development  was  sacri- 
ficed for  the  sake  of  production,  and  a  substantial  increase  in  output 
resulted.  With  the  additional  equipment  now  possessed,  both 
exploration  and  stoping  can  hereafter  be  carried  on  properly.  The 
value  of  the  ore  mined  rell  off  in  1906,  especially  in  the  lower  part  of 
No.  1  shaft,  so  that  the  average  yield  of  refilled  copper  was  only 
13.58  pounds  per  ton,  as  against  17.4  pounds  in  1905.  This  is  by 
several  pounds  per  ton  the  lowest  grade  of  ore  mined  from  the  Kear- 
sarge lode. 

The  mill  at  Grosse  Point  operated  only  one  single-expansion 
head  on  Centennial  ore,  crushing  166,000  tons.  A  second  head, 
held  in  reserve  during  1906,  will  be  operated  in  1907.  The  thira 
stamp  head  of  the  mill  is  compound  and  is  operat-ed  under  lease  by 
the  Allouez  Company.  Centennial  mineral  is  smelted  at  the  Quincy 
plant. 

Wolverine. — The  Wolverine  is  a  Kearsarge  lode  mine  and  has  made 
a  splendid  record  for  low  costs  and  large  dividends.  Of  the  three 
inclined  shafts  in  operation  only  two  handle  ore*  the  deepest  (No.  3) 
has  a  sump  over  3,000  feet  from  the  outcrop.  The  lode  is  remarkably 
uniform  in  copper  content  and  the  stopes  are  extensive.  The  yield 
of  refined  copper  per  ton  of  rock  stamped  in  1906  was  27.06  pounds. 
Production  was  maintained  at  the  normal  rate  in  spite  of  the  burning 
of  the  No.  3  shaft  house  and  the  consequent  burden  of  double  duty 
on  No.  4  shaft.  Developments  for  the  year  continue  to  show  good 
ground.  Prospecting  on  the  West  lode  did  not  disclose  anything  of 
value. 

The  stamp  mill  of  two  simple  heads,  situated  at  Traverse  Bay, 
treated  352,890  tons  during  1906,  producing  a  very  high  grade  of 
mineral,  which  was  smelted  at  the  Michigan  smelter. 

Tecumseh. — The  Tecimiseh  property,  situated  south  of  the  Osceola, 
covers  portions  of  the  outcrops  or  the  Caliunet  conglomerate  and  the 
Osceola  and  Kearsarge  amygdaloids.  The  two  lormer  lodes  had 
proved  barren  in  this  tract,  but  recent  work  on  the  Kearsarge  lode  is 
encouraging.  Two  incline  shafts  were  being  sunk  in  1906  and  in  the 
course  of  development  a  little  copper  was  extracted.     Li  the  latter 

Eart  of  the  year  the  Tecumseh  was  taken  over  as  a  part  of  the  new 
la  Salle  Copper  Company,  controlled  by  Calumet  and  Hecla  interests. 
With  more  ground  thus  available  this  ought  to  develop  into  a  good 
mine. 

Rhode  Island. — A  little  south  of  the  Tecimiseh  and  just  north  of  the 
Franklin  lies  the  Rhode  Island  mine.  Several  lodes  pass  through  the 
property,  including  the  Pewabic,  East,  Old  Pewabic,  Mesnard,  Epi- 
dote,  and  the  Albany  and  Boston,  or  Allouez,  conglomerate.  These 
have  been  more  or  less  developed  with  but  little  success,  and  only  a 
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few  thousand  pounds  of  copper  were  produced  in  1906  from  this  devel- 
opment. Undergroimd  work  was  stopped  in  Jime,  1906.  The  Kear- 
sarge  lode  has  recently  been  located  on  the  property  and  diamond- 
drifl  cores  have  indicated  that  it  may  be  valuable.  On  the  outcome  of 
this  indication  the  future  of  the  mine  depends. 

Franklin, — The  Franklin  mine  Ues  north  of  the  main  Quincy  mine. 
It  consists  of  two  sections,  known  as  the  "Old  Franklin/'  on  the  Pew- 
abic  amvgdaloid,  and  the  '^Franklin  Junior/'  on  the  Albany  and  Bos- 
ton, or  AUouez,  conglomerate.  The  amygdaloid  mine  has  been  nearly 
worked  out  to  the  boundaries  of  the  property,  and  in  1906  nearly  75 
per  cent  of  the  production  was  derived  from  conglomerate  ores  or  the 
Franklin  Junior.  The  Old  Franklin  workings  are  entered  by  two 
shafts  2,800  and  3,200  feet  deep  on  the  incUne.  The  West  lode,  paral- 
lel with  the  Pewabic,  is  being  prospected  and  is  producing  a  little. 
The  conglomerate  lode  in  the  Franklin  Jimior  is  much  lower  in  grade 
than  the  material  being  mined  from  the  Pewabic  amygdaloio^  and 
brings  the  average  yield  of  refined  copper  per  ton  of  ore  milled  down 
to  just  about  12  poimds  per  ton;  but  the  bottom  of  the  mine  con- 
tains ore  of  better  grade.  The  Kearsarge  amygdaloid,  which  has 
been  located  on  the  property,  may  prove  productive  when  it  is  opened. 

Four  stamp  heads  were  operatea  during  1906  at  the  stamp  mill  at 
Grosse  Point,  and  treated  372,378  tons  of  ore,  producing  a  low-grade 
mineral  which  was  smelted  at  the  Quincy  plant. 

Ouincy, — The  Quincy  mine  is  situated  just  north  of  Portage  Lake, 
and  is  the  southernmost  of  the  mines  of  the  north  range.     The  princi- 

{)al  product  of  the  mine  comes  from  the  Pewabic  lode,  but  the  West 
ode  has  of  recent  years  become  important.  The  Hancock  amygdaloid 
also  runs  through  the  company's  property.  The  acquisition  of  800 
acres  from  the  Arcadian  company  in  1906  gives  the  company  an  addi- 
tional li  miles  along  the  Pewabic  lode  to  the  north.  This  lode  is  now 
controlled  by  the  Quincy  company  for  about  3  miles  alonff  its  strike, 
with  the  exception  of  a  section  of  the  upper  portion  of  the  lode  owned 
by  the  Franklm  Company.  Four  deep  mclined  shafts  are  in  operation, 
the  length  of  the  deepest,  at  the  end  of  1906,  being  about  5,400  feet, 
measiu*ed  along  the  slope. 

The  Pewabic  lode  averages  between  15  and  20  feet  wide,  ranging 
.  from  10  to  40  feet.  It  is  stoped  almost  entirely,  except  the  pillars, 
and  in  1906  yielded  slightly  over  16  pounds  of  refined  copper  per 
ton.  Mass  copper  is  becommg  less  ana  less  important.  Portions  of 
the  lode  carry  noteworthy  quantities  of  silver.  Part  of  the  smelter 
product  is  accordingly  cast  into  anodes  and  electrolytically  refined 
at  the  Black  Rock  plant  of  the  Calumet  and  Hecla  Companv. 

The  two  stamp  mills  on  Torch  Lake  contain  8  stamp  heads,  of 
which  1  is  of  the  steeple  compound  type.  Experiments  are  being 
made  on  recrushing.  thiring  1906  over  1,000,000  tons  of  rock  were 
crushed,  producing  a  mineral  yielding  an  average  of  about  60  per 
cent  in  refined  copper.  This  concentrate  was  treated  hj  the  Quincy 
smelter,  at  Hancock,  where  considerable  custom  work  is  also  done. 
At  the  smelter  briquetting  of  the  low-grade  mineral  is  expected  to 
result  in  higher  recovery. 

The  proouction  in  1906  was  over  2,500,000  pounds  below  that  of 
1905.  This  was  due  partially  to  a  sUght  decrease  in  the  quality  of 
ore;  but  it  was  mainly  the  result  of  serious  caves  early  in  the  year, 
caused  by  the  giving  way  of  the  insufficient  pillars  in  the  upper, 
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nearly  or  quite  exhausted  workings.  The  crushing  in  of  the  walls 
produced  terrific  air  blasts.  Operations  were  continued  under  great- 
est difficulties  and  the  almost  steady  maintenance  of  production  was 
a  creditable  achievement.  A  strike  that  closed  the  mine  for  foiu* 
weeks  at  the  middle  of  the  year  and  did  much  toward  the  reduction 
of  output  was  caused  largely  by  the  fright  which  the  men  expe- 
rienced during  the  caves  and  air  blasts.  The  mine  is  at  present  in 
good  shape,  and  the  method  now  adopted  of  filling  or  of  blasting  in 
the  walls  of  the  exhausted  stopes,  and  of  leaving  much  stronger 
pillars,  promises  to  prevent  the  recurrence  of  such  serious  accidents. 

Isle  Royale, — The  Isle  Royale  mine,  situated  close  to  Houghton, 
south  of  rortage  Lake,  derives  its  copper  at  present  from  the  Isle 
Royale  amygdaloid.  Several  other  lodes  are  known  on  the  prop- 
erty and  the  Portage  and  the  Mabbs  were  formerly  productive. 
The  principal  operatmg  shaft  is  No.  2,  more  than  2,200  feet  on  the 
incline.  Three  exploratory  shafts  are  being  sunk.  One  of  these 
aims  to  develop  the  Baltic  lode,  but  up  to  the  end  of  the  year  no 
copper-bearing  ground  had  been  encountered  at  a  depth  of  475  feet. 
The  Isle  Royale  lode  is  of  good  width,  but  carries  copper  unequally 
distributed;  the  average  yield  of  ingot  copper  in  1906  was  15.3 
pounds  per  ton. 

At  the  stamp  mill  on  Portage  Lake  only  one  of  the  three  heads  was 
operated  on  Isle  Royale  rock.  It  is  a  compound  head,  and  crushed 
during  the  year  192,210  tons,  producing  a  72-per  cent  mineral,  which 
was  smelted  by  the  Lake  Superior  Smelting  Company.  A  little  sil- 
ver is  encountered  in  the  lode,  part  of  which  is  recovered  by  picking, 
the  remainder  being  separated  electrolytically  in  the  East. 

Atlantic, — ^The  Atlantic  mine,  southwest  of  Houghton,  is  situated 
on  an  amygdaloid  lode  known  as  the  Atlantic  ash  bed.  Two  main 
operating  shafts,  2,250  and  3,100  feet  in  inclined  depth,  open  this 
lode  to  tne  thirty-seventh  level.  The  copper-bearing  grouna  is  very 
uniform,  and  the  Atlantic  stopes  are  among  the  most  continuous  in 
the  Lake  district.  For  years  the  Atlantic  mined  the  lowest-grade 
copper  ore  in  the  world.  The  lowest  yield  for  any  year  was  in  1902, 
wnen  the  ore  returned  only  11.09  pounds  per  ton,  or  slightly  over 
0.5  per  cent.  Recently  the  rock  oroken  has  been  sorted  under- 
ground, so  that  the  yield  rose  to  14.69  pounds  per  ton  for  1906. 

Early  in  1906  the  hanging  wall  began  again  to  settle,  after  having 
given  little  trouble  for  more  than  a  year.  The  disturbance  con- 
tinued and  increased,  producing  air  blasts,  ruining  the  shafts,  and 
finally  in  May  causing  the  suspension  of  all  underground  work.  The 
plentiful  water  which  the  mine  made  is  gradually  filling  the  workings. 

The  last  half  of  the  year  was  devoted  to  exploration  of  other  lodes 
on  the  company's  property.  In  section  16,  just  north  of  the  Baltic 
mine,  a  shaft  is  being  sunk  to  cut  the  Baltic  lode,  which  is  expected 
to  carry  pay  values  at  a  depth  of  about  1,000  feet. 

The  old  mine  may  possibly  be  opened  by  new  foot-wall  shafts, 
which  will  allow  the  extraction  of  ore  estimated  at  5,000,000  tons. 

The  stamp  mill  at  Redridge,  on  Lake  Superior,  operated  .four  of 
its  six  stamps  till  the  end  of  May  and  during  that  timie  crushed 
nearly  100,000  tons,  producing  a  74  per  cent  mineral,  which  was 
smelted  at  the  Michigan  smelter,  the  largest  and  most  modem  smelter 
in  the  district. 

Baltic,  Trimountain,  and  Champion, — These  three  adjoining  mines, 
which  are  under  the  same  management,  form  really  a  single  mining 
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unit.  They  are  situated  on  the  Baltic  lode,  the  Baltic  mine  being 
the  northernmost  and  adjoining  the  Atlantic  on  the  south;  the 
Trimoimitain  and  Champion  are  to  the  southwest. 

The  Baltic  lode  is  notably  wide.  With  a  dip  of  70°  to  73°,  it  ranges 
from  15  to  80  feet  or  over  in  stoping  width,  the  wider  stopes  apparently 
extending  beyond  the  limits  of  the  Baltic  amygdaloid  becL  Owing 
to  the  ^at  width  of  the  stopes,  they  are  filled  with  the  waste  rock 
which  IS  sorted  out  underground.  This  OTeatly  reduces  the  cost  as 
compared  with  timbering  and  unquestionably  produces  a  more  eflfect- 
ive  and  stable  support  for  the  hanging  wall.  Considerable  heavy 
copper  of  both  mass  and  barrel  sizes  is  present  in  the  lode,  and  mucn 
of  tne  copper  in  the  stamp  i:ock  is  coarser  than  in  most  other  lodes. 
Narrow  calcite  veinlets  and  seams,  carrying  copper  minerals,  are 
encountered  in  the  workings.  They  commonly  cut  across  the  lode, 
are  broken  down  in  stoping,  and  their  copper  saved  with  the  mill 
concentrate.  Chalcocite  and  bomite  occm*  m  these  veins,  but  com- 
monly they  contain  copper  arsenides,  and,  as  a  result,  the  copper  of 
these  mines  contains  appreciable  quantities  of  arsenic. 

The  Baltic  mine  is  developed  by  means  of  4  shafts,  which  range 
from  850  to  1,400  feet  deep  on  the  incline.  The  mill  is  situated  at 
Redridge,  on  Lake  Superior,  and  contains  4  heads.  During  the  year 
649,932  tons  of  rock  were  stamped,  producing  a  71  per  cent  mineral, 
and  yielding  22.15  pounds  ingot  copper  per  ton. 

The  Trimountain  mine  has  4  shafts,  of  which  the  deepest  was 
1,466  feet  at  the  end  of  1906.  The  stamp  mill  at  Beacon  Hill,  on 
Lake  Superior,  crushed  506,924  tons  of  ore  with  4  compoimd  heads. 
The  concentration  produced  a  66  per  cent  mineral,  and  the  yiel3  per 
ton  of  ore  was  18.76  pounds  refinea  copper. 

At  the  Champion  mine  the  4  shafts  range  from  1,100  to  1,300  feet 
on  the  incline.  The  stamp  mill  is  located  at  Freda,  on  Lake  Superior. 
It  handled  671,785  tons  of  ore  during  1906,  producing  a  68  per  cent 
mineral.  The  average  yield  in  refined  copper  per  ton  of  ore  was  25.2 
poimds.  The  experimental  plant,  in  wnich  crushing  bv  rolls  was 
tried,  did  not  prove  successful,  and  was  dismantled  to  make  room  for 
additional  stamps. 

The  mineral  from  the  Copper  Range  mines  is  smelted  at  the  Michi- 
gan Smelting  Conipany^s  plant,  on  Portage  Lake,  near  Houghton. 

Winona. — ^The  Winona  is  the  southernmost  of  the  producing  mines 
in  Houghton  County,  and  is  situated  near  the  southwestern  corner  of 
the  county,  about  20  miles  southwest  of  Houghton.  The  Winona 
lode,  which  has  long  been  known,  is  an  amygdaloid  and  may  perhaps 
be  the  same  as  the  Baltic  lode.  The  lode,  which  dips  at  about  70°,  is 
worked  through  an  inclined  shaft  880  feet  deep  at  the  end  of  1906. 
Work  at  the  deepest  shaft  of  the  mine,  about  1,000  feet  in  inclined 
depth,  was  abanooned  early  in  1906  because  of  the  poor  ground  tribu- 
tary to  it.  A  new  shaft  is  being  sunk  at  the  south  end  of  the  property, 
where  the  best  values  are  being  found.  The  large  proportion  of  mass 
copper  found  in  the  early  days  of  the  mine  has  aiminished,  so  that 
at  present  most  of  the  copper  is  obtained  by  milling.  Much  of  the 
copper  is  very  fine  and  requires  particular  care  in  concentration  to 
prevent  excessive  loss. 

Regular  shipments  of  ore  to  the  Adventure  mill  began  in  October, 
1906,  and  up  to  the  end  of  the  year  19,399  tons  were  shipped,  though  a 
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small  part  of  this  had  been  previously  mined  and  stored.  From  this 
ore  were  produced  457,775  pounds  of  about  60  per  cent  concentrates, 
which  were  smelted  by  the  Michigan  Smelting  Company.  The  yield 
of  refined  copper  per  ton  of  ore  was  14.34  pounds,  but  this  is  expected 
to  improve  with  the  doubling  of  the  tonnage  planned  for  1907. 

Copper  Concentrating  Company, — This  company^  which  planned  to 
rework  the  tailings  discharged  from  the  Quincy  mill,  operated  only  a 
short  time  and  produced  only  a  trifling  quantity  of  copper.  The 
rather  elaborate  plant,  with  a  capacity  of  about  2,000  tons  per  day,  is 
said  to  have  been  satisfactorv  m  its  results  and  the  suspension  of 
operations  is  attributed  to  lacK  of  funds  to  put  the  plant  on  a  paying 
basis. 

Exploratory  and  development  work. — In  addition  to  the  rather 
unusual  amount  of  development  work  carried  on  in  1906  by  the  pro- 
ducing mines  already  mentioned  several  new  properties  and  former 
producers  in  Houghton  County  were  actively  explored  during  the 

{ear.  Among  these  are  the  Caldwell,  situated  east  of  the  Hiode 
sland  and  controlled  by  Calumet  and  Hecla.  It  holds  the  Kearsarge 
lode  and  is  expected  to  develop  into  a  valuable  mine.  The  old  Han- 
cock mine  adjoining  the  Quincy  and  under  the  town  of  Hancock  has 
been  revived  and  with  its  increased  territory  should  soon  become  an 
important  producer.  The  Superior,  between  the  Baltic  and  Isle 
Royale,  is  making  an  encouraging  showing  on  the  Baltic  lode.  The 
Challenge,  probably  on  the  Baltic  lode,  5  miles  southwest  of  the 
Champion,  and  the  King  Philip,  southof  the  Winona,  both  controlled 
by  the  St.  Mary's  Mineral  Land  Company,  are  developing  well.  The 
Globe,  just  south  of  the  Champion,  is  a  promising  property,  being 
explored  by  the  Copper  Range  Consolidated  Company.  Few  other 
prospects  have  encountered  what  seems  as  yet  the  making  of  a  mine. 

KEWEENAW  COUNTY. 

The  mines  of  Keweenaw  County  furnished  in  1906  about  6.1  per 
cent  of  the  total  State  production  and  about  0.8  per  cent  of  all  the 
silver.  The  county  occupies  the  northern  part  of  the  Keweenaw  Pen- 
insula and  comprises  the  north  end  of  the  Coppjsr  Range.  Although 
the  seat  of  many  of  the  earliest  mines  in  the  district,  there  were  in  1906 
but  three  producing  mines  in  the  county.  The  entire  production  was 
from  amygdaloid  ore,  derived  wholly  from  the  Kearsarge  lode.  The 
following  table  shows  the  metal  and  ore  product  and  the  average 
yield: 

Production  and  average  yield  of  Keweenaw  County  in  1906, 

Silver: 

Fine  ounces 1, 850 

Yield ,  ounces  per  ton .  0019 

Copper: 

Founds 15, 916, 659 

Yield,  pounds  per  ton 16. 5 

Yield,  per  cent .83 

Concentrates: 

Pounds 22, 300, 075 

Yield,  per  cent 71. 4 

Ore: 

Tons 963, 903 

AUouez. — The  Allouez  mine,  just  north  of  the  North  Kearsarge 
mine  and  near  the  Houghton  County  line,  has  had  a  long  and  check- 
ered career.     It  was  opened  in  the  early  days  on  the  Allouez  con- 
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glomerate,  the  lode  now  worked  in  the  Franklin,  but  on  the  whole 
therresults  were  not  successful.  A  later  attempt  was  made  to  develop 
a  mine  on  the  Osceola  lode,  but  this  likewise  failed.  Recently  the 
Kearsarge  lode,  which  outcrops  to  the  east  of  the  company's  hold- 
ings, has  been  explored,  found  rich,  and  a  valuable  mine  opened 
upon  it.  Operations  are  carried  on  through  a  shaft  nearly  vertical 
in  its  upper  portion,  which  cuts  the  lode  at  a  depth  of  1,480  feet, 
and  which  at  the  end  of  1906  was  about  2,000  feet  deep.  A  new 
shaft  farther  northeast  is  being  simk  as  rapidly  as  possible.  The 
lode  is  of  good  width,  averaging  16  feet  or  more,  and  in  1906  yielded 
19.5  pounds  ingot  copper  per  ton  of  ore  stamped.  A  small  quantity 
of  silver  is  obtained  as  pickings.  During  the  year,  178,400  tons  of 
ore  were  sent  to  Centennial  mill,  where  1  head  was  operated  imder 
lease.  From  this  a  63  per  cent  mineral  was  produced  and  shipped 
to  the  Quincy  smelter. 

On  January  1,  1907,  the  Allouez  Company  took  over  a  half  inter- 
est in  the  Centennial  mill,  which  will  hereaiter  be  run  as  a  unit  on 
the  ores  from  the  two  mines,  with  an  expected  lowering  of  costs.  It 
is  thought  that  a  joint  smelting  plant  may  later  be  erected.  The 
output  of  the  mine  will  undoubtedly  show  a  marked  increase  in  the 
near  future  when  stopes  are  started  from  the  drifts  now  driven. 

Ahmeek. — ^The  Ahmeek  mine  lies  east  and  northeast  of  the  Allouez. 
Following  unsuccessful  work  years  ago  on  the  Kearsarge  conglomerate, 
the  Kearsarge  amygdaloid  was  located  in  1903,  and  has  since  been 
actively  developed.  Only  a  small  section  of  the  outcrop  of  the  lode 
is  owned  by  the  comj)any,  but  their  acreage  on  the  imderlay  is  of 
good  size.  From  two  inclined  shafts  about  900  feet  deep  the  develop- 
ment of  the  lode  has  been  carried  on  to  date.  As  soon  as  the  two 
shafts  are  connected  at  the  lower  levels  systematic  stoning  can  be 
started  and  will  result  in  decidedly  increased  output.  Most  of  the 
166,960  tons  of  ore  stamped  during  the  year  was  handled  by  the  1 
head  leased  at  the  Isle  Royale  mill,  but  as  the  tonnage  increased 
some  of  the  ore  was  stamped  at  the  Tamarack  mill,  \^le  the  fire 
was  curtailing  the  output  of  the  Tamarack  mine.  Altogether, 
4,044,900  pounds  of  76  per  cent  concentrates  were  smelted  at  the 
Dollar  Bay  works  of  the  Lake  Superior  Smelting  Company.  The 
average  yield  of  ingot  copper  per  ton  of  ore  was  18.4  pounds. 

Mohawk, — The  MohawK  mine  is  next  east,  of  the  Ahmeek  and 
covers  much  of  the  outcrop  of  the  Kearsarge  lode.  It  is  the  most 
northerly  mine. in  the  district  among  present  producers,  has  the 
largest  output  in  Keweenaw  Coimty,  and  bids  fair  soon  to  pass  the 
Wolverine,  and  thus  become  the  largest  mine  on  the  Kearsarge  lode. 
Five  inclined  shafts,  ranging  in  depth  from  500  to  1,500  feet,  open 
the  lode,  the  oldest  and  deepest  workings  being  to  the  north.  The 
lode  averages  about  16  feet  in  width  and  is  reasonably  uniform  in 
copper  content.  The  yield  per  ton  in  1906  was  15.1  pounds  ingot 
copper.  The  lowest  openings  of  the  mine  are  at  present  the  most 
satisfactory.  Gross  vems  carrying  several  compounds  of  copper  and 
arsenic  were  important  in  the  upper  levels,  but  furnish  very  little 
copper  at  present,  and  the  Mohawk  copper  is  not  regarded  as  arsen- 
ical. The  stamp  mill  at  Traverse  Bay  contains  4  heads,  of  which 
2  are  of  the  steeple  compound  type.  The  remaining  2  are  to  be 
compoimded  during  1907.  During  1906  the  2  compound  heads 
and  a  single  expansion  head  were  operated,  treating  618,543  tons 
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and  producing  12,723,515  pounds  of  74  per  cent  mineral,  which  was 
refined  at  the  Michigan  smelter.  With  4  compoimd  heads  and  plen- 
tiful stoping  ground,  the  production  of  this  company  should  soon 
sht)w  an  advance. 

Exploratory  and  development  worJc, — ^The  northern  end  of  the 
Keweenaw  Peninsula  is  expected  to  become  a  venr  important  con- 
tinuation of  the  present  producing  belt.  The  Keweenaw  Copper 
Company,  with  extensive  holdings  that  were  formerly  held  by  sev- 
eral companies,  is  opening  up  the  Medora  amygdaloid  with  encour- 
aging results.  The  Calumet,  Osceola,  and  Kearsarge  lodes,  among 
others,  are  also  believed  to  have  been  encountered  by  the  extensive 
diamond  drilling  done  in  1906.  Three  subsidiary  companies  of  the 
Calumet  and  Hecla — the  Gratiot,  the  Manitou,  and  the  Frontenac — 

five  promise  of  adding  to  the  company's  resources  as  soon  as  their 
elp  shall  be  required.  The  Gratiot,  next  north  of  the  Mohawk, 
holds  the  continuation  of  the  Kearsarge  lode  close  to  the  provea 
workings  of  that  companv.  The  Manitou,  formerly  the  old  Dela- 
ware, between  Lac  La  Belle  and  Lake  Superior,  has  some  develop- 
ment on  the  Montreal  River  lode,  and  holds  the  Kearsarge  amvg- 
daloid.  The  Frontenac,  also  in  the  northern  part  of  the  county,  has 
not  yet  been  actively  developed.  Other  properties,  including  the 
Old  Cliff  mine,  now  owned  by  the  Tamarack,  are  of  prospective  value. 

ONTONAGON   COUNTY. 

Ontonagon  County  holds  the  southwestern  end  of  the  Copper 
Range  as  at  present  developed,  although  copper  is  known  to  occur 
beyond  and  into  Wisconsin.  The  Ontonagon  County  mines  in  1906 
produced  about  3.2  per  cent  of  the  State's  copper  output  and  1.5  per 
cent  of  all  the  silver.  This  production  came  from  4  mines,  of  which 
2  produced  silver  in  addition  to  copper.  Mass  copper  is  especially 
common  in  these  southern  mines,  altnough  not  nearly  so  important 
as  in  the  early  days  of  mining  in  the  district.  Of  the  1906  produc- 
tion of  '^mass"  and  ''minerar'  of  the  county,  2,554,496  pounds,  or 
nearly  25  per  cent,  consisted  of  mass  or  barrel  copper,  which  was 
sent  direct  to  the  smelter.  The  geology  of  the  southern  end  of  the 
range  is  not  so  well  understood  as  it  is  m  Houghton  County.  There 
are  a  large  number  of  more  or  less  cupriferous  lodes,  but  they  are 
generally  not  well  individualized,  ana  few  have  been  correlated 
with  the  productive  lodes  to  the  northeast.  The  copper  produced 
in  1906  came  wholly  from  amygdaloids,  and  chiefly  from  tne  Ever- 
green, Calico,  Branch,  Knowlton,  and  Forest  lodes.  The  county's 
record  in  1906  is  shown  in  the  table  below: 

Production  and  average  yield  of  Ontonagon  County  in  1906. 

Silver : 

Fine  ounces 3, 666 

Yield,  ounces  per  ton .  0067 

CJopper: 

Pounds 7, 081, 042 

Yield,  pounds  per  ton 14. 1 

Yield,  per  cent .  705 

Concentrates  (and  mass) : 

Pounds 10, 683, 371 

Yield,  per  cent 69. 1 

Ore: 

Tons 501,279 
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Adventure, — The  Adventure  mine  lies  fully  10  miles  southwest  of 
the  Winona,  the  nearest  producer  in  Houghton  Coimty.  At  the  end  of 
the  year  the  operating  shafts  were  694  and  1,215  feet  deep  on  the 
incUne,  respectively.  Although  7  lodes  are  known  in  the  property, 
including  the  Evergreen  and  Mass,  the  Kjiowlton  was  the  only  lode  on 
which  stoping  was  done  in  1906.  The  distribution  of  the  copper  in 
the  lode  is  very  erratic,  and  owing  to  a  marked  deterioration  in  the 
grade  of  ore  mmed  during  the  last  half  of  the  year,  the  average  yield 
of  the  ore  was  only  11.4  pounds  ineot.  A  little  silver  was  recovered. 
The  3-stamp  mill  at  Edgemere  handled  136,080  tons  of  ore,  producing 
a  60  per  cent  mineral  which  was  smelted  at  the  Quincy  plant. 

Mass. — The  Mass  mine,  lying  west  and  southwest  of  the  Adventure, 
is  opened  by  4  inclined  shafts,  of  which  2  are  over  1,750  feet  deep. 
The  Evergreen  lode  is  the  principal  source  of  copper  at  present.  Like 
the  other  lodes  of  this  part  of  the  Copper  Range,  tne  values  are  bunchy. 
The  yield  per  ton  for  1906  was  11.3  poimds  per  ton.  A  small  silver 
production  was  made.  As  special  emphasis  during  the  year  was  put 
upon  development  work,  the  production  should  soon  show  some 
increase.  The  mill  on  Keweenaw  Bay  has  2  heads,  only  1  of  which 
handles  Mass  ore  during  the  year,  the  other  having  peen  operated  by 
the  Michigan  Company  for  most  of  the  year.  Hereafter  both  heads 
will  be  available  lor  stamping  Mass  ore.  During  the  year  185,789 
tons  of  ore  were  treated,  giving  a  total  concentrate,  including  mass 
copper,  of  3,055,175  pounds,  of  69  per  cent  yield. 

Michigan. — The  Michigan  mine  lies  a  few  miles  southwest  of  the 
Mass.  Three  inclined  shafts,  of  which  1  is  about  800  and  2  nearly 
1,800  feet  in  depth,  allow  the  development  of  the  mine.  Several  lodes 
have  been  worked  in  this  property,  but  the  Calico  and  Branch  are  the 
only  ones  at  present  prodiictive.  This  mine,  which  has  always  been 
notable  for  its  mass  copper  still  produces  a  larger  proportion  of  mass 
th^n  any  other  mine.  Of  the  4,270,100  poimds  of  cupriferous  material 
smelted,  1,669,055  pounds  were  mass  copper,  the  remainder  being 
stamp-mill  concentrates.  The  average  yield  of  the  ore  stamped  was 
20.4  pounds  per  ton,  and  considerable  new  ground  of  equal  richness 
was  opened  up  during  the  year.  One  stamp  at  the  Mass  mill  was 
employed  till  September,  after  which  the  ore  was  shipped  to  the 
Atlantic  mill  which  was  idle.  In  all  140,225  tons  were  stamped. 
The  product  treated  at  the  Michigan  smelter  yielded  67  per  cent 
refined  copper.  A  2-stamp  mill  is  in  course  of  erection  on  Keweenaw 
Bay.  The  mine  is  certain  to  show  increased  production  in  the  near 
future.  • 

Victoria. — The  Victoria  mine  lies  about  4  miles  southwest  of  the 
Michigan,  and  is  the  last  of  the  producing  mines  in  that  direction. 
Although  the  oldest  mine  opened  in  the  district  in  historic  times, 
recent  production  began  only  in  the  middle  of  1906.  The  mine  is 
opened  on  the  Forest  amygdaloid,  and  the  old  No.  2  shaft,  recently 
unwatered,  is  about  2,100  leet  in  inclined  depth.  The  average  yield 
of  the  ore  stamped  during  1906  was  13.94  pounds  ingot.  The  produc- 
tion was  gained  from  39,185  tons  of  rock  handled  in  the  1-stamp 
mill,  yielding  906,030  poimds  of  60  per  cent  mineral,  including  mass. 
Very  cheap  power,  furnished  by  a  recently  installed  Taylor  hydraulic 
air  compressor,  is  used  in  practically  all  operations  and  is  a  boon  to 
the  mine. 
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• 

Exploratory  and  developmerU  work. — Rich  drill  cores  were  taken  in 
1906  from  the  old  Belt  mine  of  the  Lake  Copi)er  Company  north- 
east of  the  Adventure.  The  Copper  Crown,  7  miles  west  of  the  Vic- 
toria, has  struck  some  encouragmg  groimd  and  is  contemplating  the 
erection  of  a  1 -stamp  mill.  The  Nonesuch,  in  the  Porcupine  Moim- 
tain  district,  is  imder  option  to  the  Calumet  and  Hecla  Company. 
The  lode  is  imique  in  bemg  a  fine-gained,  conglomeratic  sandstone. 
It  carries  good  copper  values  and  is  commonly  expected  to  make  a 
mine. 


LE  A.D. 


By  J.  M.  BouTWELL. 


INTRODUCTION. 

The  aim  of  this  report  is  to  afford  a  concise,  authentic  statement 
of  the  lead  industry  in  the  United  States  in  1906.  It  includes 
statistics  of  production  and  consumption,  descriptions  of  develop- 
ment of  resources  and  of  progress  in  reduction,  ana  statistics  showing 
trade  conditions.  The  statistics  of  domestic  production  are  com- 
piled from  direct  confidential  returns  courteously  furnished  to  the 
Survey  by  every  known  lead  smelting  and  refinmg  company  oper- 
ating m  this  coimtry  last  year.  Inasmuch  as  the  totals  are  compiled 
from  these  statements  of  individual  companies  their  correctness  is 
necessarily  dependent  upon  the  correctness  of  these  statements. 
The  facts  regarding  development  of  resources  and  progress  in  reduc- 
tion were  gathered  through  personal  observation  in  the  field,  through 
correspondence,  and  through  the  literature.  The  statistics  on  trade 
conditions  are  taken  from  the  records  of  the  Department  of  Commerce 
and  Labor,  and  world  statistics  are  from  foreign  sources  as  credited. 
Every  reasonable  effort  has  been  made  to  secure  correctness.  The 
writer  gratefully  acknowledges  the  cordial  and  appreciative  spirit 
with  wnich  producers  have  cooperated  to  make  this  permanent 
Government  record  correct.  The  writer  gives  most  hearty  thanks 
to  Mr.  Charles  Kirchhoff  for  the  valuable  foundation  laid  during 
his  preparation  of  these  reports  annually  since  the  foundation  of  the 
Survey  and  for  his  kindly  interest  and  advice,  to  the  authors  from 
whose  works  the  writer  has  drawn  freely,  and  to  the  numerous 
parties  who  have  kindly  supplied  information. 

GENERAJL.  PROGRESS  OF  INDUSTRY. 

In  1906  the  lead  industry  experienced  a  year  of  highest  prosperity. 
The  increases  in  the  United  States  production  and  consumption 
were  the  main  factors  in  the  increases  in  world  production  and  con- 
sumption. Both  imports  and  exports  fell  off.  The  demand  held 
so  strong  that  the  average  price  for  the  year  broke  all  records  of  recent 
years  and  the  closing  price  was  the  highest  for  the  entire  year. 

In  the  development  of  ore  and  reduction  resources  important 
progress  was  maae.  The  largest  mines  in  the  Coeur  d'Alene  district 
greatly  increased  their  known  reserves  by  proving  the  extent  of 
their  main  shoots  to  much  greater  depthis.  In  southwestern  and 
southeastern  Missouri  liberal  drill  prospecting  revealed  noteworthy 
extensions  of  reserves.  Elsewhere  certain  camps  began  shipping, 
which  promises  important  development,  and  in  individual  properties 
valuable  strikes  were  made. 
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In  reduction  the  most  noteworthy  improvements  during  the  year 
were  the  adoption  at  its  various  plants  by  the  American  Smelting 
and  Refining  Company  of  the  Huntington-Heberlein  process  for 
roasting,  and  the  installation  of  the  Betti  electrolytic  process  at  the 
two  latest  and  most  modem  refineries — the  United  States  Metals 
Refining  Company  and  the  Canadian  Metals  Company,  Limited. 

In  the  operating  field  the  lead  industry  is  widely  different  from 
the  zinc  inaustry.  In  the  latter  the  production  is  by  nearly  twenty 
distinct  smelting  companies,  the  bult  of  it  by  six  large  competing 
companies,  while  in  the  lead  industry  a  single  corporation,  the 
American  Smelting  and  Refining  Company,  dominates  the  entire  field, 
with  interests  exceeding  the  combined  interests  of  all  others.     Last 

Sear,  however,  a  leading  competitor,  the  United  States  Smelting, 
defining,  and  Mining  Company,  so  expanded  its  mining,  smelting, 
refining,  and  metals  departments  as  to  become  a  significant  factor 
in  the  industry.  The  Pennsylvania  Smelting  Company  greatly 
increased  its  smelting  and  refining  capacity. 

No  widespread  labor  troubles  have  arisen  to  interfere  seriously 
with  any  branch  of  the  industry.  Shortage  of  labor  has  been  felt, 
however,  in  several  districts.  Fuel  shortage  seriously  retardea 
operations  in  the  Northwest  and  car  shortage  served  somewhat  to 
limit  the  output. 

PRODUCTIoi^. 

^^  • 

The  gross  annual  production  of  lead  in  the  United  States  since 
1825  is  shown  in  the  following  table.  The  figures  for  the  years 
1825-1882,  inclusive,  in  the  absence  of  official  records,  have  been 
compiled  from  the  best  available  sources.  Totals  for  1882  were  com- 
piled from  statistics  gathered  by  the  Census  Bureau.  Figures  for 
subsequent  years  are  based  on  returns  collected  by  the  Survey.  The 
totals  for  1906  embrace  the  lead  produced  in  the  United  States  from 
domestic  ores,  as  confidentially  reported  directly  to  the  Survey  by 
all  known  operating  lead-smelting  companies  in  the  country. 

Production  of  lead  in  the  United  States^  1825-1906,  in  short  tons. 


Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

Year. 

Quantity. 

1825 

1830 

1831 

1832 

1833 

1834 

1835 

1836 

1837 

1838 

1839 

1840 

1841 

1842 

1843 

1844 

1846 

1846 

1847 

1848 

1,500 
8,000 
7,500 
10,000 
11,000 
12.000 
13,000 
16,000 
13,500 
15,000 
17,500 
17,000 
20,500 
24,000 
25,000 
26,000 
30.000 
28.000 
28,000 
25,000 

1849 

1850 

1851 

1852 

1853 

1854 

1855 

1856 

1857 

1858 

1859 

18G0 

1861 

1862 

1863 

■  1864 

1865 

1866 

1867 

1868 

23,500 
22,000 
18,500 
15.700 
16,800 
16.500 
15,800 
16.000 
15,800 
15.300 
16,400 
15,600 
14.100 
14,200 
14.800 
15.300 
14.700 
16.100 
15.200 
16,400 

1869 

1870 

1871 

1872 

rS73 

1874 

1875 

1876 

1877 

1878 

1879 

1880 

1881... 

1882 

1883 

1  1884 

1885 

1886 

1887 

1888 

17,500 

17,830 

20,000 

25,880 

42,540 

62,080 

59.640 

64,070 

81,900 

91,060 

92,780 

97,825 

117,085 

132,890 

143,957 

139,897 

129,412 

130,629 

145,700 

151,919 

1889 

1890 

1891 

1892 

1893 

1894 

1896 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 

156,397 
143,630 
178,664 
173,905 
163,962 
162,  f»6 
170.  UOO 
188,000 
212,000 
222,000 
210,500 
270,824 
270,700 
270,000 
282,000 
307,000 
302,000 
350,153 
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PROBtTCTION  BY  STATES  TN  1900-1906. 

The  lead  content  of  ores  mined  and  smelted  in  this  country  from 
1900  to  1905,  inclusive,  is  given  below  by  States  from  which  tne  ores 
were  derived.  The  figures  were  compiled  from  smelter  reports  and 
it  should  be  noted  that  they  represent  the  content  of  the  ores  and  not 
the  actual  recovery,  which  is  the  quantity  available  for  consumption. 
The  latter  quantity,  termed  merchant  lead,  has  regularly  been  secured 
approximately  from  the  figures  for  lead  content  by  allowing  5  per 
cent  loss  therefrom  for  smelting,  desilverizing,  and  refining. 

Lead  content  of  ore^  smeltfd  by  the  works  in  the  United  States^  1900-1905^  in  short  tons. 


State  or  Territory. 


Colorado 

Idaho 

Utah 

Montana 

New  Mexico 

Nevada 

Arizona 

Caiifomia 

Washington 

Oregon.  Alaska,  South  Dakota,  Texas... 
Missouri,   Kansas,   Wisconsin,   Illinois, 
lo^a,  Virginia,  and  Kentucky 


1900. 


82,137 
85,444 
48,044 


520 


1901. 


73,265 

79,654 

49,870 

5,791 

1,124 

1,873 

4,045 

381 

1,029 
67, 172 


Total  lead  content  American  ores 

smelted 

Content  Mexican  ores 

Content  Canadian  ores 

Content  misoeilaneous  or  unknown 


284,204 

11,841 

9,615 

804 


1902. 


{ 


51,833 

84,742 

53,914 

4,438 

741 

1,269 

599 

175 

1,457 

2,184 

79,445 


280,797 
8,755 
2,164 
3,975 


1903. 


45,554 

51,129 

3,303 

613 

2,237 

1,493 

55 

538 

1,765 

86,597 


292,874 

56,890 

253 

2,831 


1904. 


51,884 

106,854 

56,470 

3,635 

1,363 

1,873 

1,499 

163 

622 

41 

92,276 


318,679 

24,952 

11 

1,113 


1905. 


56,638 

99,027 

44,996 

2,207 

1,232 

2,206 

2,091 

116 

56 

101 

104,058 


312,728 


The  statement  of  production  in  1906  differs  in  certain  simificant 
features  from  the  statements  for  previous  years,  and  accordingly  is 
not  included  in  the  preceding  table  for  1900-1905,  but  is  given 
separately.  The  actual  production  of  lead  and  the  exact  sources  of 
the  ores  yielding  it  for  1906  are  shown  according  to  direct  returns 
suppUed  to  this  office  by  each  company  known  to  have  engaged  in 
lead  smelting  in  this  country  in  1906.  These  company  returns  were 
made,  by  special  request,  for  "pig  lead''  from  all  known  smelters 
running  on  the  Mississippi  Valley  lead  ore,  and  for  ''lead  produced"by 
all  others;  both  kinds  of  returns  distributed  the  ore  according  to  its 
soiu*ce.  The  State  totals  compiled  from  them  represent  therefore  the 
actual  ore  production  of  the  several  States.  Although  no  method  is 
entirely  above  criticism,  owing  to  the  nature  of  operations  in  the 
lead  smelting  industry,  yet  this  method  is  beUeved  to  afford  the  most 
acciu*ate  basis  practicable  for  figures  on  the  production  of  lead. 
Through  the  appreciative  cooperation  of  the  smelting  companies  and 
special  leave  from  those  who  were  the  sole  producers  of  ores  from 
certain  States  it  has  been  possible  to  distribute  this  product  definitely 
according  to  the  sources  of  the  ore  with  the  exception  of  only  nine 
one-hundredths  of  1  per  cent  of  the  total  products.  Every  reason- 
able effort  was  made  to  secure  for  publication  also  complete  smelter 
statistics  on  the  tonnage  of  smelting  ore  and  concentrates  received 
from  each  State;  and,  though  it  proved  impossible  to  obtain  com- 
plete data  this  year,  the  writer  earnestly  bespeaks  the  continued 
cooperation  of  the  several  companies  toward  this  end  in  the  future. 
Returns  from  all  known  Canaoian  smelters  state  that  in  1906  they 
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did  not  treat  any  lead  ores  from  the  United  States.  The*  total  pro- 
duction of  350,000  tons  of  lead  in  1906  in  the  United  States  from  ores 
mined  in  this  coimtry  includes  the  total  derived  from  known  domes- 
tic sources  and  the  greater  part  of  that  derived  from  unassigned 
sources  and  of  that  recovered  from  zinc  residues. 

Lead  produced  in  the  United  Stales  in  1906^  apportioned  by  States  according  to  source  of 

orCf  in  short  tons. 


Rank. 


17 
5 

12 
4 
1 

11 

13 
7 

15 
2 
6 
9 

10 

16 
3 

14 
8 


Source  of  ore. 


United  States: 

Alaska 

Arizona 

California... 

Colorado 

Idaho 

Illinois 

Iowa 

Kansas 

Kentucky... 

Missouri 

Montana 

Nevada 

New  Mexico . 
Tennessee... 

Utah 

Washington. 
Wisconsin... 


Total  from  domestic  ores. 

Unassigned  sources: 

Zinc  residues 

Undistributed 


Total  unassigned 

Total  domestic  and  unassigned. 
Foreign: 

British  Columbia 

Central  America /. . 

China 

Mexico 


Total  from  foreign  ores 

Grand  total  from  all  sources. 


Quantity. 


8 

2,884 

432 

50,497 

117,117 

572 

270 

1,932 

44 

111,075 

2,485 

1,609 

640 

11 

56,260 

46 

1,753 


347,605 


2,053 
0405 


2,458 
350,153 


7,238 

112 

18 

48,839 


666,207 


406,360 


Percent- 
age of 
total. 


0.004 
.83 
.12 

14.52 

33.68 
.17 
.08 
.56 
.01 

31.95 
.72 
.48 
.18 
.006 

16.18 
.01 
.50 


100.00 


12.88 
.20 
.03 

86.89 


100.00 


a  Including,  according  to  special  reports,  25  tons  of  lead  from  Texas. 
b  Exclusive  of  12,339  tons  of  lead  derived  from  Mexican  bullion. 


REPINED  LEAD. 


The  following  statement  of  the  production  of  refined  lead  shows 
the  total  quantit^r  refined  in  the  United  States  from  all  sources,  the 

i)roduction  of  desilverized  lead  and  of  soft  lead,  and  the  amount  of 
ead  obtamed  by  refining  foreign  ores  and  base  bullion.    The  grand 
total  embraces  all  lead  desilverized  at  works  in  this  country  and  the 

§ig  lead  recovered  from  the  Mississippi  Valley  lead  ores,  and  the 
esilverized  lead  includes  that  derived  from  foreign  sources.  In 
the  totals  for  1906  that  for  refined  lead  is  exclusive  of  10,546  tons  of 
antimonial  lead  reported  by  refineries.  About  25,000  tons  of  piff 
lead  derived  from  Mississippi  Valley  lead  ores  which  was  desilverizea 
is  included  imder  desilverized  lead^  but  not  imder  soft  lead. 
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Production  of  refined  lead  in  the  United  States,  1883-1906,  in  short  tons. 


Year. 

Total  pro- 
duction.a 

Desilver- 
ized 
lead.a 

Soft 
lead.b 

From  for- 
eign ore? 
and  base 
bnllion. 

1883 

143,957 
139,897 
129,412 
135,629 
160,700 
180,555 
182,967 
161,754 
202,406 
213,262 
229,333 
219,090 
241,882 
264,994 
291,036 
310,621 
304,392 
377,679 
381,688 
377,061 
3'/8,518 
404,453 
399,302 
404,746 

122, 157 
-  119,965 
107,437 
114,829 
135,552 
151, 465 
153,709 
130,403 
171,009 
181,584 
196,820 
181,404 
201,992 
221,457 
247,483 
267,842 
263,826 
329,658 
323,790 
303,011 
295,074 
315,284 
296,186 
313,886 

21,800 
19,932 
21,975 
20,800 
25,148 
29,090 

.29,258 
31,351 
31,397 
31,678 
32,513 
37,686 
39,890 
43,537 
43,553 
42,779 
40,566 
48,021 
57,898 
74,050 
83,444 
89,169 

103,116 
90,860 

1884 

1885 

1886 

c5;666 

c  15. 000 

1887 

1888 

28,636 
26,570 
18,124 
23,852 
39,957 
65,351 
59,739 
76, 173 
77,738 
83,671 

1889 

1890 

1801 

1892 

1893 

1894 

1895 

1886 

1897 

1898 

99,945 

1899 

1900 

95,926 
106,855 
112,422 
100,606 

88,324 

1901 

1902 

1904 

95,850 
80,793 

1906 

66,399 

a  Including  foreign  base  bullion  refined  in  bond. 

t>  Including  a  small  quantity  of  lead  produced  in  ttie  Souttiem  States. 

e  Estimated. 


SOFT  LEAD. 

The  quantity  of  soft-lead  ores  and  of  soft  lead  actually  recovered 
from  them,  apportioned  according  to  the  source  of  the  ore  as  com- 
piled from  direct  returns  by  smelters  to  this  Bureau,  is  shown  in  the 
following  table.  In  these  totals  the  25,000  tons  of  soft  lead  which 
was  desilverized  is  included.  The  total  production  of  115,860  tons 
is  an  increase  of  12.3  per  cent  over  that  or  the  preceding  year. 

ProdiLCtion  of  soft  lead  in  the  United  States  in  1906,  in  short  tons. 


Rank. 

Source  of  ore. 

Quantity. 

Smelting 
ore  and 
conoen- 
trates.a 

Percen- 
tage of 

total 
soft  lead 

made 
from  do- 
mestic 

ores. 

10 

Colorado  « 

9 

175 

572 

270 

1,932 

44 

111,076 

11 

19 

1,758 

18 

328 

b860 

b420 

2,518 

64 

222,610 

16 

26 

62,639 

0.01 

6 

Tdahoa. , 

.15 

4 

TlUtinifi 

.49 

5 

Iowa 

.23 

2 

KantMMi 

1.67 

7 

Kentucky  « 

.04 

1 

Mi(P<iourl 

96.87 

9 

Tn^TiAflipnAa 

.01 

8 

Wftjthinirtnifi  o. . . ,   r 

.02 

3 

Wisconsin 

1.61 

Total 

m,mo 

229,409 

100.00 

a  All  except  one  producer  of  soft  lead  kindly  furnished  the  figurei  for  tbair  tonnage  of  ore  treated,  and 
all  except  one  of  them  gave  the  smelting  ore  and  concentrates  separately;  but  the  inability  of  one  large 
producer  to  separate  these  necessitates  the  combination  of  the  two  items  in  this  table. 

b  Contains  an  estimate  necessitated  by  the  failure  of  one  amall  producer  to  supply  figures  for  ore 
tonnagee. 
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ANTIMONIAL   LEAD. 


The  production  of  antimonial  lead  from  ores  derived  from  all 
sources,  as  reported  direct  to  this  oflSce  by  all  desilverizers  known 
to  be  operating  in  this  country,  is  shown  in  the  following  table: 

Production  of  antimonial.  lead  in  the  United  States  from  1896  to  1906,  in  short  tons. 


1896 : 7,507 

1897 8, 867 

1898 : 8,473 

1899 6, 345 

1900 9, 906 

1901 10. 656 


1902 9,169 

1903 9, 579 

1904 11, 001 

1905 10, 995 

1906 10,546 


COMPARISON  OF  STATE  TOTALS  COMPILED  FROM  SMELTER  AND 

MINE  RETURNS. 

The  total  production  of  lead  as  compiled  from  mine  reports  and  from 
smelter  reports  reveals  facts  of  unusual  interest  to  mine  producers, 
smelter  operators,  and  the  mining  public.  The  table  below  shows  the 
respective  totals  obtained  by  each  method  and  the  differences. 

Comparison  of  State  totals  compiled  from  smelter  and  mine  returns,  in  short  tons. 


state  or  Territory. 


Alaska 

Arizona 

California... 

Colorado 

Georgia 

Idaho , 

Illinois 

Iowa 

Kansas 

Kentucky... 

Missouri 

Montana 

Nevada 

New  Mexico. 
Tennessee... 

Texas , 

Utah 

Washington. 
Wisconsin . . 


Total. 


Totals 

based  on 

smelter 

reports. 


8 

2,884 

432 

50,497 


117,117 

572 

270 

1,932 

44 

111,075 

2,485 

1,609 

640 

11 


66,260 

46 

1,753 


347,605 


Totals 
based  on 
mine  re- 
ports. 


(a)  8 

2,819 

169 

52,051 

5 

127,502 

(a)  572 

(a)  270 

(o)  1,932 

(a)  44 

(o)  111,076 

2,232 

1,912 

1,494 

(«)11 

25 

62,671 

463 

(«)  1,753 


367,006 


Diflerenoes. 


Smelter 
excess. 


65 
263 


263 


Mine  ex- 
cess. 


1,654 

6 

10,385 


243 
864 


25 

6,411 

417 


a  No  statistics  for  mine  production  were  collected.    Smelter  figures  used  for  basis  of  comparison. 

It  will  be  noted  that  in  certain  States  returns  are  shown  by  only 
one  set  of  statistics,  that  in  most  of  the  remainder  the  totals  reached 
by  the  two  methods  agree  closely,  but  that  in  a  few  instances  large 
discrepancies  appear.  Thus  smelter  returns  but  no  mine  returns 
were  collected  from  Alaska,  Illinois,  Iowa,  Kansas,  Kentucky,  Mis- 
souri, Tennessee,  and  Wisconsin,  while  mine  returns  but  no  smelter 
returns  were  collected  from  Georgia  and  Texas.  Fairly  close  agree- 
ment between  the  totals  based  on  the  respective  methods  is  foimd 
in  the  case  of  Arizona,  Montana,  and  Nevada.  The  differences  in 
Colorado  and  New  Mexico  are  to  be  expected  and  probably  are 
attributable  to  the  fact  that  the  mine  reports  include  all  ores  regard- 
less of  form  of  final  product  and  covers  some  lead  which  was  made 
into  pigment  by  the  United  States  Smelting  Company  at  Canyon, 
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Colo.,  and  by  the  Ozark  Smelting  and  Mining  Company  at  Joplin, 
Mo.,  and  Coneyville,  Kans.,  while  this  lead  does  not  appear  in  the 
smelter  statement  for  lead  ores.  The  small  differences  in  California 
may  be  due  to  incomplete  or  incorrect  returns  and  that  for  Washing- 
ton is  believed  to  arise  from  failure  of  a  smelting  company  to  properly 
separate  and  distribute  its  receipts  from  Washington. 

These  various  factors  are  inadequate  to  explain  the  discrepancies 
oc<jurring  for  Idaho  and  for  Utah.  The  estimation  of  lead  from  mine 
reports  is  by  dry  assay  of  concentrates  and  crude  ore  shipped.  Smelter 
losses  may  accoimt  for  a  small  part  of  the  differences,  but  the  calcula- 
tion is  known  to  be  very  close  and  the  mine  totals  correspondingly 
reliable.  The  smelter  totals  are  compiled  from  reports  of  five  com- 
panies for  Idaho  and  three  for  Utah,  far  the  larger  part  in  each 
mstance  being  handled  bv  one  and  the  same  concern.  Some  inac- 
curacy is  necessarily  involved  in  the  manner  in  which  this  company, 
owing  to  the  complexity  and  magnitude  of  its  operations,  found  it 
necessary  to  figure  its  State  totals.  In  fact,  the  assay  content  of  the 
ores  received  from  each  State  was  reduced  to  accord  with  the  average 
recovery  in  all  smelting  operations  of  this  company.  It  is  open  to 
serious  inaccuracies  in  that,  refined  product  being  taken  for  a  basis, 
large  increases  in  mine  shipments  during  the  later  part  of  year  not 
being  refined  before  close  of  year  would  not  be  credited;  also  in  that 
such  application  of  a  general  country  average  reduces  the  plants 
making  nigh  losses  and  those  making  low  losses  to  a  common  level 
regardless  of  the  differences  in  tonnages  treated.  Thus  some  of  the 
large  discrepancies  in  these  two  States,  apparently  attributable  for 
most  part  to  smelter  reports,  might  be  due  to  inaccuracies  in  this 
mode  of  computation. 

RESOURCES. 

The  leading  lead-producing  States,  as  shown  by  the  production 
table,  are  Id^o,  Missouri,  Utah,  ana  Colorado,  in  the  order  given. 
They  afford  together  96.3  per  cent  of  the  lead  made  in  this  country 
from  ores  derived  from  the  United  States,  and  Idaho  and  Missouri 
together  produce  65.6  per  cent. 

IDAHO. 

The  output  from  Idaho  is  almost  entirely  from  the  Coeur  d'Alene 
district,  which,  with  Wallace  as  its  central  distributing  point,  embraces 
the  camps  of  Wardner,  MuUan,  Burke,  Mace,  Gem,  and  Murray. 
The  lead  bodies  occur  in  fissures  or  fracture  zones  in  Algonkian 
cjuartzite."  They  are  veins  of  great  size  and  extraordinary  per- 
sistence in  both  strike  and  depth  and  have  a  general  northwest 
trend.  They  were  formed  in  part  by  filling,  but  mostly  by  replace- 
ment of  sihceous  walls.  The  ores  are  composed  of  galena,  with 
small  amounts  of  silver  in  a  ^angue  of  quartz  and  siderite.  Tetra- 
hedrite^  chalcopyrite,  and  barite  are  occasionally  foimd.  They  are 
prevailingly  of  milling  OTade,  though  a  few  mines  shipped  some  ore 
direct.  Li  general  the  lead  ores  averaged  per  ton:  Lead,  about  7 
to  8  per  cent;  silver,  about  3^  ounces;  zinc,  about  4  per  cent*  and  a 
trace  of  gold,  averaging  in  concentrates  50  cents  per  ton.  Tne  con- 
centrates are  raised  to  an  average  lead  content  of  about  50  per  cent. 

aRanaome,  F.  L.,  Ore  Deposits  of  the  Coeur  d'Alene  district,  in  Contributions  to  Economic 
Qeology  in  1904:  Bull.  U.  S.  Oeol.  Survey  No.  260, 1905,  pp.  274-303. 
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The  year  1906  was  the  most  prosperous  in  the  hisUny  of  tdie 
trict,  tne  shipments^  aside  from  the  miportant  derelopiiientB  in  < 
per  and  zinc  mining,  having  far  exceeded  those  of  any  pterioos  j 
The  bulk  of  the  output  is  mined  by  two  companies,  the  Banker 
and  Sullivan  Mining  and  Concentrating  Company  and  the 
Mining  and  Smelting  Company.  The  rormer  opMsrates  at  1 
and  ^llogg,  the  largest  single  producing  lead  mine  in  ibe  ooontzyy 
Mid  the  latter,  with  headquarters  at  WaUace,  secimes  from  its  Min- 
ing, Mace,  Tiger-Poorman,  and  Wardner  properties  in  this  district 
the  largest  lead  production  mined  by  a  single  company  in  a  sin^ 
district.  The  Hecla  and  the  Hercules  are  also  important  lead  fro- 
ducers.  In  addition  to  these  great  companies  and  the  otlier  large 
ones  there  are  a  number  of  other  properties  shipping  lead. 

The  most  important  developments  of  the  year  m  uie  lead  industiy 
in  this  district  nave  been  the  great  extension  of  known  ore  reserves. 
.  Thus,  in  the  Bunker  Hill  and  Sullivan  mine,  the  continuance  of  its 
main  shoot  an  additional  depth  of  400  feet  was  proved  by  sinking 
400  feet  below  its  lower  timnel  and  drifting  at  the  1,000  and  1,100 
foot  levels.  On  the  1,000-foot  level  the  body  proved  to  be  of  laige 
size,  and  on  the  1,100-foot  level,  though  it  had  not  at  the  time  of  the 
visit  been  thoroughly  opened,  the  grade  proved  equal  to  that  above. 
On  the  Sullivan  side  of  the  mine  a  new  ore  body  was  found.  These 
developments  will  greatly  extend  the  life  of  this  mine.  The  Federal 
Company  also  added  greatly  to  its  known  reserve,  thus  in  the  Morning 
'•mine  the  main  vein  was  opened,  running  a  No.  6  tunnel,  and  the  con- 
tinuance of  the  main  shoot  for  an  additional  300  feet  in  depth  was  thus 
demonstrated.  In  the  Tiger-Poorman  the  main  shoot  was  explored 
on  the  2,000-foot  level  and  was  found  somewhat  contracted  but  carry- 
ing a  notably  higher  content  of  lead.  In  the  Hecla  mine  sinking  from 
thS  600  to  the  900  foot  level  demonstrated  the  continuance  of  uie  ore 
shoot  in  depth  for  this  additional  300  feet,  with  the  same  amoimt  and 
grade  of  ore  as  exist  above.  Very  important  additions  to  ore  reserves 
•were  made  in  various  mines.  General  exploration  was  unusually 
active.  Several  promising  mines  began  to  ship,  and  a  number  of 
properties  were  incorporated. 

In  southwestern  Idaho,  in  Owyhee  County,  25  miles  southwest  of 
Silver  City,  the  South  Mountain  group  of  lead-silver  prospects  has 
been  optioned  for  an  eastern  syndicate.  This  ground  afforded  the 
bulk  or  the  ores  which  attracted  attention  in  1873,  and  it  is  imderstood 
that  it  will  now  be  thoroughly  explored  with  a  view  to  developing 
its  lead-producing  capacity. 

In  Lemhi  County,  north  of  Mackey,  the  Gilmore  mines  of  the  Silver 
Dollar  group  worked  a  promising  body  of  lead-carbonate  ore,  and. 
though  80  miles  from  the  railroad,  shipped  a  considerable  quantity  or 
high-grade  concentrates.  The  ore  occurs  in  a  fracture  zone  in  meta- 
morphosed limestone.  Transportation  was  by  a  train  drawn  by  a 
traction  engine  to  Dubois  on  the  Oregon  Short  Line,  but  the  district 
is  reported  to  be  looking  so  well  that  the  construction  of  a  connecting 
railroad  branch  is  being  considered. 

-.  ♦  In  the  Coeur  d' Alene  district  the  ore  is  a  very  fine-grained  massive 
galena,  freauently  sparsely  distributed  through  siliceous  and  iron 

fangue,  ana  accordingly  necessitates  fine  crushing  which  leads  to 
igh  slime  losses.     A  very  large  percentage  requires  milling^  the  feed 
samples  yielding  7  to  10  per  cent  lead  and  15  per  cent  iron,  and 
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accordingly  are  concentrated,  about  seven  to  ten  times  to  secure  a  45 
to  55  per  cent  product.  The  lead  recovery  is  very  imperfect,  as  it  is 
in  certain  mills  as  low  as  65  per  cent,  ana  an  average  of  85  per  cent 
saving  is  regarded  as  excellent. 

The  mills  handUng  the  output  from  the  large  mines  are  of  large 
capacity,  some  of  them  treating  1,000  tons  a  day.  They  are  equipped 
for  fine  crushing  and  regular  wet  concentration,  Frue  vanners  being 
universally  used,  and  in  a  number  of  mills  Callow  screens  and  settling 
tanks  have  recently  been  installed  to  save  the  values  in  fines.  At 
the  Bunker  Hill  and  Sullivan  properties  it  was  estimated  that  the 
mill  losses  ran  10  to  12  per  cent,  and  accordingly  tailings  have  been 
collected  until  they  now  amount  to  approximately  a  milfion  tons.  A 
new  tailings  mill  was  erected  last  year  and  equipped  with  four  6-foot 
Anaconda  type  Himtington  mills,  fifteen  vanners,  thirteen  Wilfley 
tables,  two  Callow  screens,  and  fifteen  Callow  settling:  tanks^  to  treat 
2,000  tons  mixed  tailings  a  day.  In  the  Federal  mills  special  atten- 
tion was  directed  toward  saving  values  in  sUmes  by  regrinding  and 
treating  again  on  Wilfley  tables,  vanners,  and  in  settling  tanks.  At  the 
Morning  mill  three  sets  of  Callow  screens  with  settling  tanks  were 
installed.  The  disposal  of  the  tailings  from  these  several  great  mills, 
which  has  given  no  Uttle  concern,  will  be  accomplished  by  special 
means.  It  is  stated  that  the  large  companies  operating  above  Wal- 
lace have  jointly  purchased  land  on  which  a  tailings  conveyor  and 
stacker  will  be  located.  It  is  planned  to  excavate  the  creek  bed 
sufficiently  to  create  a  great  sump  and  restore  the  natural  flow  of  the 
stream.  The  smelting  is  done  outside  of  the  district  entirely,  the 
ores  being  shipped  widely  to  Washington,  Montana,  Colorado,  Mis- 
souri, New  Jersey,  and  Pennsylvania. 

MISSOURI. 

In  this  State  the  lead  output  is  furnished  by  the  southeastern 
Missouri  lead  district  and  the  southwestern  Missouri  zinc-lead  dis- 
trict. The  former,  including  Bonneterre,  Flat  River,  Frederick- 
town,  and  Mine  La  Motte  districts,  is  the  second  most  important 
lead  district  in  this  coimtry.  In  1906  its  output  amounted  to  almost 
80  per  cent  of  the  lead  production  of  the  entire  State. 

The  ore  occurs  disseminated  irregularlv  in  Ordovician  magnesian 
limestone.  It  is  composed  of  grains  of  galena  free  from  blende, 
but  associated  with  small  amoimts  of  copper,  cobalt,  and  nickel. 
Contrary  to  prevailing  beliefs,  the  galena  is  not  free  from  silver  in 
commercial  values,  but  carries  from  1.25  to  1.50  oimces  of  silver  to 
a  ton  of  concentrates,  and  yields  on  treatment  1  to  1.25  ounces. 
Last  year  refining  of  southeastern  Missouri  ores  yielded  31,300 
fine  ounces  of  silver.  (See  report  on  gold  and  silver.)  The  ores  are 
very  low  grade,  running  from  3  to  7  per  cent  lead,  and  require  con- 
centration. Mills  equipped  for  treating  large  tonnage  by  ordinary 
wet  methods  are  located  at  each  property,  and  the  product  is  smelted 
at  plants  in  Missouri  and  Illinois  owned  by  the  mining  companies. 

In  1906  the  production  showed  an  increase  of  about  5  per  cent 
over  that  of  the  preceding  year.  The  Central  mine  was  unwatered, 
and  after  thorough  drill  prospecting  considerable  new  ground  was 
added  to  the  property.  New  shafts  were  sunk  by  the  Central,  St. 
Joseph,  Desloge,  and  National  companies,  and  a  modem  1,000-ton 
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mill  was  erected  at  the  Central  mine.  The  Doe  Run  Conipany 
decided  to  erect  a  1,200-ton  mill  and  the  capacity  of  the  New  Le^ui- 
wood  smelter  of  the  St.  Joseph  Company  was  increased  by  the 
addition  of  ten  roasting  furnaces. 

In  the  southwestern  district,  which  contributes  most  of  the  remain- 
ing 20  per  cent  of  the  State's  lead  output,  the  lead  production  main- 
tamed  the  regular  ratio  to  that  of  zmc,  namely,  14  per  cent,  and 
increased  over  that  of  the  preceding  year  about  10  per  cent.  The 
ore  occurs  in  Carboniferous  limestone,  intimately  associated  with 
blende,  either  disseminated  or  in  fractures  (see  description  under 
"Production  of  zinc  in  1906'').  It  is  of  low  grade  and  is  milled  at  the 
various  plants  located  in  the  different  districts  in  that  section.  It  is 
smelted  in  the  vicinity,  and  a  considerable  portion  goes  into  white 
lead  and  zinc-lead  white.  Last  year  the  known  reserves  of  lead 
ore  were  considerably  increased  by  the  proving  of  considerable 
extensions  of  *^ sheet  ground"  in  the  vicinity  of  Webb  City,  Oronogo, 
and  Carthage,  while  unportant  bodies  were  developed  in  the  Granby 
district. 

The  following  table  shows  the  quantity  and  value  of  lead  ore 
produced  in  this  district  by  camps,  as  compiled  by  Mr.  Jesse  2k>ok,  of 
Joplin: 

Lead  ore  shijyments  from  the  Missouri- Kansas  district,  1905-6,  in  short  tons. 


Locality. 


Webb-Carterville. 
Joplin. 


G^ena-Empire  a. 
Duenweg. 


Prosperity. 
Granby 


Beef  Branch 

Spring  City-Spurgeon. 

Baxter  Springs  b 

Oronogo 

Aurora 

MitcheU 

Sherwood 

Alba 


1905. 


Quantity.        Value. 


1906. 


Quantity. 


$1,026,355 
388,040 
160,760 
202,515 


103 


Neck  City 

Carthage 

Springfield..... 
Badger  a 

ZincTte 

StottsCity 

Cave  Springs... 
Central  City... 

Playter 

Miscellaneous  c. 

Total 


53,565 
18,940 

8,790 
34, 450 
19,850 

6,960 

6,275 

10,740 
620 


17,262 
6,814 
4,190 
3,963 
2,764 
965 

870 

669 
354 
346 

339 


Value. 


11,344,049 
531,288 
324,965 
314,388 
217, 185 
76,643 

62,822 

51,290 
27,403 
26,067 

26,141 

18,532 
9,707 
4,774 
3,606 
3,266 
3,380 
1,524 

910 


a  Kansas. 

*  The  ore  credited  to  Baxter  Springs,  Kans.,  was  derived  from  Quapaw  Reservation,  Ind.  T. 

e  Includes  output  from  Morgan  County,  Mo.,  Mansfield,  Mo.,  and  Harrison  and  Zinc,  Ark. 


COLORADO. 


The  production  of  lead  in  Colorado  last  year  was  a  few  thousand 
tons  less  than  in  1905,  amounting  to  50,497  tons,  or  14.52  per  cent  of 
that  produced  in  the  United  States  from  domestic  ores.  This  slight 
falling  off  was  probably  due  not  to  any  single  factor  but  to  a  combi- 
nation of  several.  Thus,  a  temporary  car  shortage  reduced  the  out- 
put from  several  districts;  working  out  old  ore  bodies  may  not  have 
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been  balanced  by  discovery  of  their  equivalent  resources;  extraor- 
dinary activity  in  zinc  TniniTig  doubtless  drew  somewhat  from  lead 
mining;  similarly,  the  success  attending  investments  by  Colorado 
operators  in  Nevada  prospects  led  to  placing  in  Nevada  enterprises 
considerable  capital  which  would  usually  have  been  directed  to  the 
development  of  Colorado  resources.  Nevertheless,  the  fourth  largest 
output  in  this  coimtry  was  made. 

The  complex  lead  ores  of  this  State  carry  in  addition  silver,  gold, 
zinc,  and  some  copper,  of  both  milling  and  smelting  grade.  They 
occur  in  large  replacement  bodies  in  limestone,  as  at  Leadville,  and 
in  veins  in  fractures,  as  at  Aspen,  Georgetown,  and  Silverton. 

The  developments  of  perhaps  widest  significance  were  the  timnel 
enterprises  of  Yak  at  Leadville  and  the  Newhouse  at  Idaho  Springs. 
The  former  has  been  most  actively  and  successfully  operated  and  is 
greatly  stimulating  mining  in  that  district.  The  Newhouse  tunnel, 
designed  to  drain  and  to  open  at  a  depth  the  properties  of  the  Clear 
Cre^  CQuntry,  had  attained  a  length  of  nearly  15,000  feet  in  April, 
leaving  about  6,000  more  before  reaching  its  destination  above  Silver 
City  in  Gilpin  County.  This  State  is  a  great  smelting  center  for 
western  ores,  and  all  the  lead  ores  mined  in  Colorado,  except  a  rela- 
tively small  percentage  which  went  to  another  State,  were  smelted  at 
local  plants. 

UTAH. 

Last  year  this  State  increased  its  lead  production  more  than  25 
per  cent,  and  passing  Colorado  assumed  tnird  place.  This  produc- 
tion was  made  by  the  Park  City,  Tintic,  and  Bingham  districts,  in 
which  the  largest  shippers  were  the  Daly-Judge,  the  Daly-West,  and 
the  Silver  King-  The  Bullion  Beck,  the  Dalton,  the  Lark,  the  Bing- 
ham, the  New  Haven  companies,  the  Ophir  Hill  and  New  Stockton 
Company  in  the  Ophir  and  Rush  Valley  districts,  respectively,  and  the 
old  Miller  mine  were  also  heavy  shippers.  The  shipments  trom.  Park 
City  are  derived  from  rich  replacement  bodies  in  upper  Carboniferous 
limestone,  and  from  veins  occupying  strong  northeast-southwest 
fracture  zones.  Those  from  the  latter  sources  were  much  below  the 
normal  amount,  owing  to  the  fact  that  the  stoppage  of  the  Ontario 
drain  tunnel  and  the  consequent  drowning  of  lower  levels  of  con- 
necting mines  prevented  mining  in  depth  on  the  Daly-West.  The 
drain  tunnel  was  opened  in  November,  however,  after  long  and  per- 
sistent effort,  and  with  the  continuation  of  the  deep  level  in  the 
Ontario  the  Daly-West  is  drained  and  opened  at  a  depth  of  2,100  feet. 
With  the  passage  of  the  Ontario  and  Daly  properties  into  the  hands 
of  the  parties  operating  the  Daly-West  ana  adjoining  properties, 
important  developments  and  increased  output  may  be  expected. 
An  important  stnke  of  high-grade  lead-silver  ore  was  made  in  the 
Little  ^ell  mine,  and  the  ofi  Jupiter  and  Odin  properties  have 
been  reopened  and  have  made  noteworthy  shipments.  The  principal 
lead  shipments  from  Bingham  are  from  northeast-southwest  fissures, 
and  those  from  Tintic  are  afforded  by  both  bedded  and  fissure 
deposits.  The  revival  of  the  Cottonwood  and  the  American  Fork 
camps  is  already  showing  results  in  considerable  shipments.  The 
famous  Old  Enuna  and  Flagstaff  mines  at  Alta  in  Little  Cottonwood 
Canyon  have  been  taken  up,  and  promising  developments  have  been 
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made  in  neighboring  properties  here  and  in  the  Big  Cottonwood 
Canyon.  Very  important  developments  were  made  in  the  southern 
and  western  parts  of  the  State.  These  facts  tend  to  warrant  the 
beUef  that  in  the  immediate  future,  unless  there  is  unexpected 
hindrance,  Utah  will  continue  its  marked  advance  in  lead  production. 

WISCONSIN. 

In  Wisconsin  lead  is  now  generaUy  a  by-product  of  zinc  produc- 
tion, comprising  only  about  5  per  cent  of  the  metal  output,  and 
mining  for  lead  alone  is  now  restricted  to  a  few  properties  in  the 
extreme  southern  part  of  the  mining  district.  Lead  occurs  as  galena, 
associated  with  blende  to  a  limited  extent,  but  generally  alone  in 
crevices  near  the  surface  and  sparsely  disseminated  in  grains  with 
zinc.  The  rapid  development  of  zinc  mining,  leading  to  a  corre- 
sponding increase  in  the  production  of  lead,  and  the  success  attend- 
ing operations  of  lead  mming  in  the  southern  section  are  demanding 
increased  smelter  capacity.  Accordingly,  in  addition  to  the  Dubuque 
plant,  which  was  running  during  the  year,  a  plant  is  to  be  built  oy 
the  operators  of  the  old  Dodgevule  smelter,  and  it  is  announced  that 
the  Northern  Smelting  Company  will  start  a  lead  smelter  at 
Waukesha. 

VIRGINIA  AND  KENTUCKY.  * 

In  Virginia  and  Kentucky  considerable  prospecting  for  lead  has 
been  carried  on.  Operations  in  mining  have  progressed  well.  Sev- 
eral good  bodies  have  been  opened,  and  success  attended  experiments 
in  concentration. 

NEW  MEXICO. 

In  New  Mexico,  as  in  Missouri,  most  of  the  present  lead  output  is 
incidental  to  zinc  mining,  being  derived  from  mixed  lead-zinc  ores. 
Last  year,  however,  lead  production  received  an  impetus  from  the 
unusual  activity  in  mining  in  this  State.  Important  lead  ores  were 
developed  in  tlie  Organ  Mountains  in  Donna  Ana  County,  at  Magda- 
lena.  Cooks  Peak,  Granite  Gap,  and  elsewhere. 

ARIZONA. 

In  Arizona  mining  of  lead  was  successful  in  the  old  camps,  and 
several  new  discoveries  were  reported. 

NEVADA. 

In  Nevada,  in  the  old  camp  of  Eureka,  the  famous  Ehiieka  and 
Richmond  properties  taken  up  by  the  United  States  Smelting  and 
Mining  Company  were  reopened  in  September,  1905,  and  after  un- 
watenng  and  retimbering  were  put  in  condition,  both  undei^p^und 
and  on  the  surface,  for  active  operation.  Last  year  extensive  im- 
provements were  made  and  several  thousand  tons  of  low-grade  ore 
were  shipped.  The  lack  of  transportation  prevented  much  larger 
shipments,  but  now,  with  adequate  railway  facilities,  about  130  tons 
a  day  are  shipped.  The  tonnage  of  milling  ore,  carrying  lead,  silver, 
and  gold,  now  in  sight  should  enable  tne  old  property  to  make 
good  record  this  year.  In  the  Robinson  mining  district,  in  several 
properties  at  Ely  and  camps  tributary  thereto,  some  promisiiig 
Dodies  of  lead  are  being  opened. 
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WASHINGTON. 

The  Drincipal  lead  production  from  this  State  was  by  the  Jupiter 
Lead  Company,  at  Northport,  Stevens  County.  In  the  extreme 
northeast  comer  of  Washington,  in  Stevens  Coimty,  an  area  of  about 
50  square  miles,  known  as  the  Metaline  district,  was  actively  develr 
oped  and  shipments  were  made.  The  region  lies  on  both  sides  of 
Pend  Oreille  River,  18  miles  south  of  the  Canadian  line  and  about  60 
miles  north  of  Newport  on  the  Great  Northern  Railroad,  from  which 
it  is  reached  by  steamer  down  Pend  Oreille  River.  The  nearest  city 
is  Spokane,  about  80  miles  southwest.  The  camp  had  been  previously 
opened,  first  thirty-seven  years  ago,  and  agam  twenty  years  ago. 
Last  year  the  Spokane  Lead  Mining  Company,  the  Larsen  Lead  Com- 
pany, the  Metaline  Mining  and  Smelting  Cfompany,  the  Mammoth 
Silver-Lead  Mining  and  Smelting  Company,  ana  a  number  of  private 
interests  were  operating.  A  shipment  of  crude  ore,  running  73.1  per 
cent  lead,  1.1  ounces  silver,  and  2  per  cent  zinc,  was  made  to  Illinois, 
and  considerable  ore  was  mined  ready  for  milling.  The  ore  is  said  to 
occur  either  in  fissures  or  disseminated  through  metamorphic  lime- 
stone, and  to  carry  good  lead  values,  usually  about  one-tenth  as 
much  silver,  and  occasionally,  as  in  the  Mammoth  mine,  some  zinc. 
A  concentrating  mill  is  to  be  erected,  and  ore  contracts  are  being 
taken.  The  Federal  Government  has  just  completed  the  removal  of 
the  greatest  obstacle  to  the  development  of  the  district,  lack  of  trans- 
portation, by  rendering  the  river  navigable  through  Box  Canyon,  a 
few  miles  above  the  camp.  With  the  installation  of  regular  steam- 
boat service,  permitting  the  introduction  of  milling  machinery  and 
supplies  and  tne  shipments  of  ore,  the  investigation  and  provmg  of 
the  resources  of  the  district  will  be  greatly  facilitated.^ 

MAINE. 

Li  New  England  some  of  the  more  promising  old  mines  were 
imwatered,  reopened,  and  worked.  At  Cherryfield  and  Deer  Isle, 
in  Maine,  prospects  opened  in  1879  were  again  opened  last  year,  ana 
zinc-lead  ore  was  mined  and  shipped. 

NEW  HAMPSHIRE. 

Li  New  Hampshire  lead  mines  were  operated  at  three  points,  Wood- 
stock, Gorham,  and  Madison.  The  Hunton  Mining  Company  oper- 
ated their  lead-zinc  property  at  Woodstock  throughout  the  year,  and 
experimented  on  treatment  with  a  100-ton  mill  equipped  with  card 
tables.  The  ore  consists  of  galena  and  blende,  and  occurs  in  a  vein 
filling  a  fissure  cutting  gneiss.  Several  miles  to  the  east  a  promising 
lead-silver  property,  with  several  himdred  feet  of  workings,  is  being 
reopened  and  thoroughlv  developed  and  improved.  Ore  from  the 
mam  vein,  which  is  regularly  sorted  and  sacked  for  shipment,  assays 
excellent  lead  and  silver  values,  fair  gold  content,  and,  in  certain 
portions,  high  copper  values.  For  the  present  only  crude  ore  will  be 
shipped,  but  it  is  planned  to  erect  a  mill  later  tor  treating  lower- 
grade  ores.  At  the  Silver  Lake  mine  at  Madison  a  complex  ore  car- 
rying lead-silver  and  zinc  is  being  mined,  but  it  offers  serious  diflGi- 
culties  to  successful  concentration  and  separation. 

a  Tbe  receipt  of  detailed  infonnation  on  this  district,  including  photographs  and  ore  samples 
from  Mr.  Lewie  P.  Larsen,  of  Spokane,  and  of  information  from  Mr  and  Mrs.  D.  D.  Birks,  is  gladly 
acknowledged. 
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In  Ifannarhnaettg  the  (Ai  Memmac  silTef4ead  mine,  near  New- 
burrp^Mt,  was  tAken  up  early  darmg  the  cmrent  year  and  is  now 
being  unwatered.  A  sacked  shipment  of  ocmomtrates  yielded^ 
according  to  certified  assay,  lead  62.40  per  cent,  silrer  32.70  ounees, 
and  gold  0.31  ounce.  Tlie  prapertr  his  a  leoofd  of  affovdii^  some 
hi^i^;rade  ores,  and  it  is  proposed  to  conduct  actire  mining  and 
milling  operations  during  the  present  year. 


In  A1<>«kiL  some  lead  deposits  were  progwcted  in  the  Wrangell 
district,  but  distance  from  tidewater  is  a  senous  obstacle  to  develop- 
ment in  this  localitT.  On  Prince  Edward  Island,  al<M^  Chofanondeley 
Sound,  on  Grand  SlountAJji,  deposits  of  galena,  with  pyrite,  cIuJco- 
pyrite,  and  blende,  occur  in  a  vertical  northeast  shear  a>ne  in  lime- 
stone. TheT  have  been  opened  by  tunnels  and  shaft,  and  the  showing 
has  led  to  tbe  decision  to  construct  a  5,000-foot  aerial  tram  and  a 
wharf. 

PHILIPPINE  ISLANDS. 

Promising  deposits  of  galena  were  recently  discovered  in  the  island 
of  Marinduque,  and  galena  was  located  in  central  Ceba  near  Con- 
solacion. 


The  lead  industry  in  Mexico  last  year  was  marked  by  extHMNndinaiy 
activity  in  smelter  construction,  but  a  slight  decrease  in  production. 
American  investors  were  very  active  in  Mexican  Tnjnrng  matters,  a 
number  of  iinportant  properties  were  taken  up.  and  exploration  has 
been  most  vigorous.  The  American  Smelting  and  Re&iing  Com- 
pany increased  its  already  large  holding,  and  the  United  States 
omelting  and  Befining  Company  made  important  additions  to  its 
possessions. 

CANADA. 

Last  year  Canada  produced  27.100  tons  of  lead  against  28,290  in 
1905,  a  decrease  in  quantity  of  4.68  per  cent  from  that  of  the  pre- 
oedmg  year  and  an  increase  in  vahie  (at  5.667  cents  per  jpoondy  of 
14.54  per  cent.  Ores  ejqx)rted  to  the  United  States  yielded  7,238 
tons  of  lead.  About  95  per  cent  of  this  was  produced  in  British 
Columbia,  chiefly  the  Elast  Kootenai  district,  in  which  the  St.  Elugene 
and  North  Star  mines  were  the  chief  producers.  Returns  from  all 
active  Canadian  lead  smelters  state  that  last  year  no  ores  from  the 
United  States  were  treated  in  Canada.  The  bountv  on  lead  paid  by 
die  Dominion  eovonment  and  the  excellent  condition  of  CiJiadian 
production  wons  should  result  in  an  increased  production  for  the 
current  year. 


Franoey  Austriar-Hungarv,  and  Italy,  respectively,  increased  their 
productions  in  1906  over  tbose  in  1905,  while  Spain  (die  laigest  lead 
jHoducer  in  Eurc^)  and  Belgium  maintained  their  productions 
equivalent  to  those  at  the  previous  vear,  but  Germany  (the  second 
laigest  iHoducer)  and  England  failed  to  equal  their  reccnds  for  the 
ineoediDg  year. 
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AUSTRALIA. 

Unusual  activity  and  excellent  financial  success  marked  mining  in 
Australia.  Yet,  as  far  as  may  be  judged  from  the  best  figures,  the 
production  fell  off.  This  was  doubtless  due  in  part  to  the  extra 
attention  directed  to  zinc  mining  and  milling  and  in  part  to  losses 
through  fire  and  creeps. 

AFRICA. 

In  Africa,  at  Broken  Hill,  Rhodesia,  rich  lead  deposits  were  devel- 
oped, which  will  be  actively  mined  this  year  ana  smelted  on  the 
property.  Similarly,  in  German  southwest  Africa,  at  Otavi,  the 
nigh-grade  replacement  deposits  of  copper,  lead,  and  zinc  in  lime- 
stone were  worked,  and  after  various  experiments  in  milling  and 
separation  it  was  decided  to  erect  smelting  works  during  the  current 
year. 

REDUCTION. 

In  concentration  and  separation  of  lead  ores  considerable  progress 
was  made  last  year,  namely,  in  saving  values  from  slimes,  in  per- 
fecting separation  hy  application  of  various  methods  to  individual 
ores,  and  by  adoption  of  many  improved  devices.  These  several 
features  are  so  closely  associated  witn  the  character  and  occurrence 
of  the  ores  that  they  are  described  in  detail  in  connection  with  those 
subjects  in  the  respective  States  under  ^'Resources.'' 

In  lead  smelting  unusual  activity  has  been  manifested  both  in 
improvement  of  practices  and  in  mcreasing  capacity.  Of  special 
significance  is  the  adoption,  after  thorougn  experiment,  by  the 
American  Smelting  and  Kefiiung  Company,  of  a  modified  form  of  the 
Huntington-Hebenein  process  of  roasting.  While  two  high-CTade 
plants,  that  of  the  United  States  Metals  Refining  Company  at  Gras- 
selli,  Ind.^  and  that  of  the  Canadian  Smelting  Company  (Lmaited),  at 
Trau,  British  Columbia,  used  the  Betts  process.  The  United  States 
Metals  Company  conducted  an  experimental  run  in  1906,  and  early 
in  1907  stated  that  its  plant  was  running  at  about  75  per  cent  of  its 
estimated  capacity  of  75  tons  of  refined  lead  a  day.  The  Pennsvl- 
vania  Smelting  Company,  of  Pittsburg,  doubled  its  capacity  for  refin- 
ing lead  bullion  ana  increased  its  ore-smelting  capacity  25  per  cent. 
TTie  Kellar  and  Indiana  Consolidated  Smelting  Cfompany  at  Kellar, 
Wash.,  completed  its  smelter  in  March,  1907,  and  expected  to  be^n 
operations  by  the  first  of  June.  The  Rigby  Mining  and  Reduction 
Company  expected  to  start  its  new  lead  smelter  at  Mayer,  Ariz., 
early  in  the  current  year.  The  St.  Joseph  Company  in  southeastern 
Missouri  and  the  Granby  Company  in  southwestern  Missouri  made 
important  additions  to  their  furnace  equipment.  The  plant  of  the 
Copper-Lead  Smelting  Company  at  Seattle  had  not  been  erected  at 
last  accoimts.  The  mtended  erection  of  a  lead  smelter  at  Tintic, 
Utah,  of  500  tons  capacitj  is  announced. 

In  Mexico  the  American  Smelters  Securities  Company  began 
operating  at  Velardena,  Durango,  a  plant  designed  for  a  capacity 
or  600  tons  lead  ore  and  900  tons  of  copper  ore,  and  its  parent  com- 
pany, the  American  Smelting  and  Remiing  Company,  is  building  a 
a  500-ton  lead  plant  in  Chihuahua.  The  following  custom  plants 
were  completed:  At  Oaxaca,  one  of  100  tons,  another  of  250  tons; 
at  Guerrero,  one  of  40  tons;  at  Guaymas,  Sonora,  one  of  500  tons 
capacity. 
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In  Canada  at  the  electrolytic  refinery  of  the  Consolidated  MiTn'ng 
and  Smelting  Company  of  Canada  (Limited),  located  at  T^ail,  gold, 
silver,  copper,  and  lead  are  treated,  and  a  very  high  grade  of  refined 
lead  is  made.  In  a  series  of  analyses  recently  made  of  the  pig  lead 
products  of  smelters  throughout  the  world,  the  sample  produced  by 
these  works  yielded:  Lead  99.989,  silver  0.0025,  gold  0.0003,  tin 
0.0007,  arsenic  0.0020,  zinc  0.0002,  and  iron  0.0039.  The  plant  also 
produces  antimony. 

TRADE, 

IMPORTS  AND  EXPORTS. 

In  recent  years  the  production  of  lead  in  the  world  and  also  in  the 
United  States  has  steadily  increased.  The  consumption  of  lead  in 
the  world  and  also  in  this  country  has  Ukewise  increased.  While  a 
large  part  of  the  increase  in  the  world's  production  has  been  con- 
tributed by  this  countr}",  a  larger  share  of  the  increase  in  consump- 
tion has  been  by  this  country,  and  considerable  quantities  of  lead 
are  regularly  imported,  some  of  which  remains  for  domestic  con- 
sumption, some  for  manufacture  under  drawback,  and  some  for 
smelting  and  refining  in  bond.  The  statistics  for  these  several  items 
are  given  below  according  to  the  records  of  the  Department  of  Com- 
merce and  Labor. 

Lead  imported  <md  entered  for  consumption  in  the  United  States  ^  1900-1906  j  in  pounds. 


Year. 

Ore  and  dross.       '       Pigs  and  bars. 

Sheets,    pipe,    and 
shot. 

Not  other- 
wise speci- 
fied. 

Total 
value. 

Quantity. 

Value.      Quantity. 

Value.     Quantity. 

Value. 

1900 

10,209,742 
10,324,119 
14,499,339 
41,155.130 
19,015.540 
49,526,990 

1623,802       3,673,616 
272,396       3,604,157 
316,005     12,443.615 
716.128       8,972,635 
328.2^9     17.334.033 
784,548     10.3^,753 

$76,141 

27,945 

SI, 393 
2,773 
7,765 
810 
2,441 
3.813 

1877 
1,234 
5,258 
1,589 
5,277 
1  1.% 

f7Q2,213 
364,459 
648,063 
973,602 

1901 

88,056 
319,035 
255,135 
480  823 
329,209 
960,998 

56,735 
224,209 
17,008 
69.581 
77.668 
346,177 

1902 

1903 

1904 

816,820 

1,118,709 

01,738,296 

1905 

1906 

«44,5e0,258 

0755,545     24,882,983 

17,250              4..«!na 

*•  ,  «<w 

a  Exclusive  of  587,731  pounds  of  base  bullion,  valued  at  115,635. 
Sources  and  qu^irUities  of  imports  of  lead,  1902-1906,  in  pounds. 


Country. 


United  Kingdom 

Germany 

Other  European  countries. 


Total  refined  pig  lead. 


British  North  America. 

Mexico 

Sooth  America 


Total  ore  and  base  bullion . 
Other  countries 


Total  imports. 


1902. 


792,607 

d52.878 

1.342,193 


3,087,678 


19.464,937 
187,484,666 


1903. 


1904. 


1905. 


1.552,772 
,409,926 
451,331 


1,409,926  . 


494,556 
731,222 
165,661 


1,589.859 
250.241 
117,699 


3,414.029  !      1,391,439        1,957,799 


19.200.806  I    17.903.798  '    16,362,916 

186.136.779  i  205.805,911  <  175. 167,  CM 

!    579.918  I   3,154,485 


206,949,603  ,  205.337,585  224,289.627 
5,195.174  ,   4.061,872  j     22.246 


194,685,093 
112,516 


215,232,455  :  212,813,486 


225,703,312  196,755,406 


1906. 


9,852,760 
2,006,369 
3,920,313 


15,779,442 


18,514,244 

133,512,526 

315,265 


152,342,035 
147,462 


168,268,930 
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Lead,  cmd  jnomufadureB  of  Uad,  of  domestic  productioriy  exportedj  1900-1906,  in  pounds. 


Year. 


1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


Manufactures  of  lead. 


Quantity. 


I       0363,600 
"    0496,' 460' 


a  454, 423 
o*  364.' 226" 
"o439,'953 
0445,662* 
0  505,"  756" 


Value. 


&  1130, 758 
c 240, 149 
6178,752 
c 230, 940 
6153,309 
c 256, 153 
6127,530 
c 357, 622 
6160.863 
c 451, 785 
6 156, 162 
c 506, 076 
6  175,719 
c590,992 


Pigs,  bars,  and  old. 


Quantity. 


1,993,773 

4,787,107 

6,542,760 

112,544 

70,408 

126,332 

147,551 


Value. 


188,664 
214,842 
286,548 
6,210 
3,478 
5,623 
9,065 


Total 
value. 


1450,571 
624,534 
696,010 
491,362 
616,126 
667,861 
775,776 


oTypc. 


6  Value  of  type. 


c  Value  of  all  other  manufactures. 


CONSUMPTION  OF  ILEAD  IN  THE  UNITED  STATES. 

The  annual  consumption  of  lead  in  the  United  States  from  1902  to 
1906,  inclusive,  as  estimated  in  former  years  from  the  best  available 
sources,  was  as  follows: 


Estimated  annual  consumption  of  lead  in  the  United  States,  1902-1906. 


1905 short  tons. 

1906 do... 


347, 015 
376,  300 


1902 short  tons-.  332,484 

1903 do....  300,167 

1904 do....  319,543 

The  domestic  consumption  in  1906,  based  on  end  products  only,  is 
stated  in  detail  below.  Stocks,  both  domestic  and  foreign,  and  pro- 
duction are  in  terms  of  refined  lead;  imports  and  exports  are  in 
finished  state,  and  antimonial  lead  is  in  marketable  form,  while  lead 
in  ores  and  bullion  is  excluded.  The  figures  for  refined  and  anti- 
monial lead  and  for  domestic  stocks  are  based  upon  direct  returns 
from  all  known  operating  refineries  and  from  all  known  smelters  pro- 
ducing pig  lead  from  the  soft  lead  ores  of  the  Mississippi  Valley.  All 
other  figures  are  from  statistics  compiled  by  the  Bureau  of  Statistics 
of  the  Department  of  Commerce  and  Labor. 

Consumption  of  lead  in  the  United  States  in  1906,  in  short  tons. 

Supply: 

Stock,  domestic,  beginning  of  year 3, 975 

Stock,  foreign^  beginning  of  year 56 

Total  production,  refined  lead 404,  669 

Total  production,  antimonial  lead 10, 546 

Imports,  foreign  refined 11, 763 

Total  available 431,009 

Withdrawn: 

Stock,  domestic,  close  of  year 4,  571 

Stock,  foreign,  in  bond,  close  of  year 64 

Refined,  in  bond,  from  foreign  base  bullion  and  ores  and  ex- 
ported   48,558 

L^Eid  in  manufactiu-es  exported  under  drawback 1,  516 

Total  withdrawn 54,709 

Apparent  constunption  of  lead  in  the  United  States  in  1906 376, 300 

Increase  in  constunption  in  1906  over  1905,  29,285  tons,  or  8.44  per  cent. 
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WORLD'S  CONSUMPTION  IN  zgo6. 

The  world's  consumption  of  lead  can  not  be  figured  precisely, 
owing  to  differences  in  significance  of  totals  afforded  by  the  several 
countries  and  to  delays  in  obtaining  figures  from  some  of  them.  The 
approximate  world's  consumption  of  lead  in  1906  (as  compiled  from 
figures  on  consumption  by  the  respective  countries  by  the  Metall- 
gesellschaft  and  tne  Metallurgische  Gesellschaft,  A.-G.,  except  for 
this  country,  for  which  the  figures  of  this  office  are  used)  is  921,679 
metric  tons.  In  this  total  worid's  consumption  the  United  States 
led  with  341,379  metric  tons^  or  37.03  per  cent,  and  Great  Britain 
and  Germany  were  next  with  176,200  and  151,800  metric  tons, 
respectively. 

MARKET  AND  PRICES. 

During  1906  consumption  increased  more  than  production,  thus 
causing  a  strong  market.  This  increase  is  in  large  measure  to  be 
attributed  to  the  general  expansion  in  manufactures,  in  which  lead 
enjoyed  a  good  share. 

The  average  price  of  lead  for  the  year  at  New  York  was  5.7  cents 
per  pound,  which  is  the  highest  for  about  a  quarter  of  a  century. 
The  price  in  the  New  York  market  stood  at  5.60  until  the  middle  of 
February,  when  it  declined  to  5.35,  and  continued  low  until  the  latter 
part  of  April.  Then  it  rose  to  5.50,  and  continued  to  increase  until 
it  reached  5.75  early  in  May,  at  which  level  it  remained,  until  in 
December  it  rose  still  higher,  and  at  the  close  of  the  year  stood  at  the 
maximum  price  of  6  cents  per  pound.  In  the  following  table  are 
shown  the  highest  and  the  lowest  prices  of  lead  at  New  York  in  each 
month  during  the  last  six  years.  All  figures  for  prices  are  for  cents  per 
pound.  Those  for  1906  are  based  upon  daily  quotations  pubUshed 
m  the  Engineering  and  Mining  Journal,  and  those  for  prececung  years 
on  quotations  published  in  the  Iron  Age. 

Highest  and  lowest  prices  of  lead  at  New  York  City,  monthly y  1901-1906,  in  cenU  per 

pound. 


Year. 

January. 

February. 

March. 

April. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1901 

4.37i 

4.10 

4.10 

4.60 

4.60 

5.60 

4.37^ 

4.05 
4.25 
4.45 
5.60 

4.37} 

4.10 

4.10 

4.50 

4.60 

5.60 

4.37} 

4.05 

4.05 

4.40 

4.45 

5.35 

4.37} 

4.10 

4.65 

4.60 

4.50 

5.35 

4.37} 

4.05 

4.10 

4.50 

4.45 

5.35 

4.37} 

4.10 

4.65 

4.60 

4.55 

5.50 

4.37} 
4.05 

1902 

1903 

4.36 

1904 

4.  GO 

1906 

4.50 

1906 

5.36 

Year. 

May. 

June. 

July. 

August. 

nighest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1901 

4.37i 

4.10 

4.35 

4.60 

4.55 

6.75 

4.37i 

4.05 

4.30 

4.25 

4.60 

5.60 

4.37j^          4.37i 

4.37} 

4.10 

4.10 

4.30 

4.60 

5.75 

4.37} 

4.05 

4.05 

4.10 

4.60 

5.76 

4.37} 

4.10 

4.10 

4.20 

4.85 

5.75 

4.37} 
4.06 

1902 

4.10 
4.35 
4.35 
4.55 
5.75 

4.05 
4.10 
4.20 
4.50 
5.75 

1903 

4.05 

1904 

4.10 

1906 

4.60 

1906 

5.76 

LEAD. 
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ESgheH  and  lowest  prices  of  lead  at  New  York  City,  monthly ,  1901-1906,  in  cents  per 

pound — Continued . 


YeaK 

September. 

October. 

November. 

December. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1901 

4.37} 

4.10 

4.40 

4.26 

4.90 

6.76 

4.37} 

4.05 

4.10 

4.20 

4.86 

5.76 

4.37} 

4.10 

4.40 

4.30 

5.30 

5.76 

4.37} 

4.05 

4.35 

4.20 

4.85 

5.75 

4.37} 

4.10 

4.40 

4.50 

5.40 

5.75 

4.37} 

4.05 

4.10 

4.20 

5.16 

6.76 

4.37} 

4.10 

4.25 

4.65 

5.90 

6.00 

4 

1902 

4.06 

1903 

4.10 

1904 

4.60 

1905 

6.26 

1906 

6.76 

SUMMARY  OF  STATISTICS. 

The  following  tabular  statement  rives  the  general  items  regardmg 
domestic  and  world  production  and  consumption.  The  figures  for 
domestic  items  are  those  compiled  by  this  office,  and  the  figures  for 
the  world  items  are  based  upon  statistics  compiled  by  the  Metall- 
gesellschaft  and  the  Metallurgische  Gesellschaft,  A.-G. 

Although  in  figuring  the  separate  totals  for  domestic  production 
and  consumption  of  refined  lead,  the  item  for  production  of  anti- 
monial  lead  is  not  included  in  refined  lead  but  is  included  in  supply 
for  consumption,  as  it  is  an  end  product,  vet  for  purposes  of  compari- 
son in  figuring  excess  of  production  of  remied  lead  over  consumption, 
this  item — ^production  of  antimonial  lead — is  treated  similarly  on 
botih  sides. 

Figures  for  world  production  and  consumption  of  lead  are  necessa- 
rily approximate.  This  is  true  since  totals  for  different  countries 
are  compiled  on  different  bases  not  covering  the  same  and  onlv  the 
same  items^  and  also  because  those  for  certain  countries  are  doubtless 
in  part  estimates,  owing  to  delay  in  securing  figures  for  actual  pro- 
duction. This  fact  wiU  affect  the  corrections  of  the  comparative 
statistics  showing  the  percentages,  which  the  production  and  con- 
sumption of  the  Unitea  States  are  of  the  production  and  consump- 
tion of  the  world.  As  to  changing  the  rank  of  this  country,  however, 
the  margin  in  both  production  and  consumption  between  this  country 
and  that  next  in  rank  is  so  great  that  ordmary  changes  in  estimates 
would  not  change  the  rank  of  the  United  States.  This  tabular 
statement  may  thus  be  of  value  in  presenting  general  comparative 
statistics. 

Summary  of  general  statistics ,  in  short  tons. 

Fhxluction  of  refined  lead  in  United  States 404,  669 

Percentage  of  increase  in  production  of  refined  lead  in  1906  over  that  for 

1905 1.2 

Consumption  of  lead  in  United  States 376, 300 

Percentage  of  increase  in  consumption  of  lead  in  1906  over  that  for  1905 8. 4 

Excess  production  of  refined  lead  over  consumption  of  same 38,  915 

Production  of  lead  in  United  States  from  domestic  sources 350, 000 

Percentage  of  increase  in  production  of  lead  from  domestic  sources  in  1906 

ov^  that  for  1905 9.3 

World  production  (approximate) 1, 144, 996 

World  consumption  (approximate) 1, 032,  280 

Excess  world  production  over  world  consumption  (approximate) 1 12,  716 

United  States  percentage  of  world  production 35. 3 

United  States  percentage  world  consimiption 37. 0 

Wodd  rank  d  United  States  in  production  of  lead First. 

Wodd  rank  d  United  States  in  consumption  of  lead First. 
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By  J.  M.  BouTWELL. 


INTRODUCTION. 

This  report  is  designed  to  present  a  concise  statement  of  the  condi- 
tion and  progress  of  the  zinc  industry  in  the  United  States  in  1906. 
It  treats  of  statistics  of  production  and  consumption,  development  of 
ore  resources,  progress  in  reduction,  and  conditions  of  trade. 

The  statistics  for  production  in  this  coimtry  are  based  upon  actual 
confidential  returns  made  direct  to  the  Survey  by  every  Imown  pro- 
ducing zinc-smelting  company  in  the  country.  Those  for  domestic 
consumption  are  taken  in  part  from  these  smelter  returns  and  in  part 
from  records  of  the  Department  of  Commerce  and  Labor,  while  the 
tables  for  foreign  production  and  consumption  are  compiled  from  the 
statistical  statements  of  foreign  metal  dealers  as  credited.  The  data 
regarding  resources,  reduction,  and  trade  were  gathered  through  per- 
sonal observation  on  the  ground,  by  conference  and  correspondence, 
and  from  publications.  Tne  statistics  for  domestic  production,  being 
compiled  from  individual  company  statements,  are  dependent  for 
their  correctness  upon  the  correctness  of  these  individual  reports. 

The  work  of  collecting  statistics  and  information  regarding  mineral 
resources  is  now  done  imder  the  supervision  of  geologists  of  the  Sur- 
vey. To  Mr.  Charles  Kirchhoff,  who  by  his  conduct  of  the  statistical 
work  on  zinc  since  the  organization  of  this  division  laid  a  valuable 
foundation  for  future  work,  the  writer  gives  hearty  thanks  for  kindly 
interest  and  advice.  Special  endeavor  nas  been  made  to  obtain  com- 
plete and  accurate  statistics  for  this  report,  no  pains  being  spared  to 
secure  correctness.  The  writer  desires  to  acknowledge  the  imiversally 
cordial  and  appreciative  spirit  of  cooperation  with  which  producers 
have  responded  to  his  inquiries. 

STATE  OF  INDUSTRY. 

The  zinc  industry  throughout  the  world  in  all  its  branches,  from 
mining  to  manufactures,  experienced  an  unusually  successful  year  in 
1906.  An  unprecedented  demand  for  spelter  and  pigment  drove  the 
price  steadily  upward,  and  thus  encouraged  active  development  of 
resources  and  expansion  of  reduction  capacity.  Zinc  resources 
hitherto  valueless,  including  abandoned  veins,  old  dumps,  accumula- 
tions of  tailings,  as  well  as  newly  discovered  deposits,  have  been 
actively  exploited.  Following  the  successful  outcome  of  experiments 
in  various  methods  of  ore  dressing  and  valuable  improvements  on  old 
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methods,  a  number  of  new  mills  have  been  built,  considerable  addi- 
tions to  old  ones  have  been  made,  and  milling  practice  in  general  has 
been  refined.  Several  new  smelters  are  now  in  process  of  erection,  and 
the  capacity  of  old  plants  has  been  notably  increased,  so  that  at  the 
close  of  1906  the  capacity  for  milling  and  smelting  was  much  larger 
than  in  1905,  and  will  be  added  to  considerably  during  1907. 

Further  improvements  in  concentration,  separation,  and  smelting 
are  most  desirable  in  order  to  attain  higher  recovery  and  lower  costs. 
The  industry  has  experienced  comparatively  little  inconvenience 
from  labor  troubles,  but  car  shortages  in  the  Rocky  Mountains  some- 
what reduced  the  output,  while  fuel  shortage  in  the  extreme  North- 
west seriously  hampered  operations  for  a  considerable  period  of 
time. 

The  result  of  these  various  activities  has  been  greatly  to  increase 
production.  The  United  States  added  much  to  its  production  as 
well  as  to  its  consumption,  leading  the  coimtries  of  the  world  in  con- 
sumption, and  falling  short  by  only  a  few  thousand  tons  of  leading 
Germany  in  production. 

PRODUCTION. 

The  production  of  spelter  (crude  metallic  zinc)  in  the  United  States 
in  1906  was  224,770  short  tons.  This  production,  which  includes 
25,076  tons  of  spelter  obtained  from  the  smelting  of  foreign  ores,  shows 
an  increase  of  20,921  tons,  or  10.3  per  cent  over  the  preceding  year, 
and  is  the  largest  production  in  the  history  of  the  mdustry.  ,The 
exact  annual  progress  is  indicated  in  the  following  table: 

Anntuil  production  of  spelter  in  the  United  States,  187S-1906,  in  short  tons. 


1873 7,343 

1875 15,  833 

1880 23,  239 

1882 33.  765 

1883 36,  872 

1884 38,  544 

1885 40.  688 

1886 42,641 

1887 50,  340 

1888 55.903 

1889 58,  860 

1890 63,683 

1891 80,  873 

1892 87,260 


1893 78,832 

1894 75,328 

1895 89,686 

1896 81,499 

1897 99,980 

1898 115,399 

1899 129,051 

1900 123,886 

1901 140,822 

1902 156,927 

1903 159,219 

1904 186,702 

1905 203,849 

1906 224,770 


PRODUCTION  BY  STATES. 

The  total  production  of  the  country  may  be  apportioned  either  to 
the  localities  in  which  the  ores  were  smelted  or  to  those  whence  they 
were  derived.  The  former  apportionment,  which  was  the  one 
followed  in  these  reports  in  past  years,  is  of  special  interest  to  the 
shipper,  manufacturer,  and  consumer.  On  the  other  hand,  the 
source  of  zinc  ores  is  of  leading  interest  to  ore  producers  and  buyers, 
and  is  of  first  importance  as  regards  resources.  Each  mode  of  state- 
ment thus  possesses  its  own  special  value,  and  accordingly  in  this 
report  the  production  is  apportioned  to  show  both  smelting  centers 
and  sources  of  ores.    The  two  production  totals  have  been  compiled 
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from  actual  returns  furnished  by  every  company  in  the  United 
States  known  to  have  produced  spelter  in  1906.  Only  primary  zinc 
(spelter  derived  directly  from  zinc  ores)  is  included,  about  2,500  tons 
made  from  secondary  sources,  such  as  dross  spelter,  being  excluded. 
The  following  table  is  designed  to  show  the  sources  of  all  ores  and 
concentrates  smelted  for  zinc  in  the  United  States  in  1906,  the  quan- 
tities of  each  from  each  source,  and  the  quantity  of  spelter  actually 
produced  from  the  materials  derived  from  these  respective  som-ces.  "^ 

Prodttction  of  spelter  in  the  United  States  in  1906^  apportioned  according  to  source  of 

ore,  in  short  tons. 


Rank 

of 
state. 


17 

7 

2 

11 

14 

15 

5 

13 

1 

9 

8 

3 

12 

16 

18 

6 

10 

19 

4 


Source. 


Arizona 

Arkansas 

Colorado 

Idaho 

Illinois 

Iowa 

Kansas 

Kentucky 

Missouri 

Montana 

Nevada 

New  Jersey 

New  Mexico 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

Wisconsin 

Total  from  United  States  ores 

Foreign: 

British  Columbia 

Mexico 

Total  from  foreign  ores 

Grand  total 


Spelter. 

Smelting 
ore. 

Concen- 
trates. 

• 

64 

1,801 

32,456 

573 

282 

201 

3,902 

335 

130,348 

1,415 

1,768 

11,206 

555 

124 

8 

2,449 

1,143 

7 

11,057 

134 

4,157 

65,379 

1,907 

671 

43,764 

670 

14,424 

950 

151, 140 

3,726 

111,639 

602 

5,948 

28,348 

1,986 

135 

24 

5,933 

250 

3,122 
2,647 

21 
8,622 

15,509 

199,604 

207,158 

264,440 

201 
24,875 

348 
84,069 

102 
2,583 

25,076 

84,417 

2,685 

224,770 

291,575 

267, 125 

Percentage 

of  total 
spelter  de- 
rived from 

United 
States  ores 


0.032 
.90 
16.26 
.29 
.14 
.10 

1.96 

.17 

66.27 

.71 

.88 

^.61 
.28 
.06 
.004 

1.23 
.57 
.004 

5.64 

100.000 


O.80 
099.20 

o  100. 00 


o  Derived  from  foreign  ores. 


The  following  table  is  designed  to  show  the  localities  in  which 
spelter  was  macte. 

Production  of  spelter  in  the  United  States,  1902-1906,  apportioned  according  to  locality 

in  which  smelted,  in  short  tons. 


Colorado 

Eastern  and  Southern  States. 

Illinois 

ir#nmM» 

Missouri 


Total. 


1902. 


12,180 

6  47,096 

86,564 

11,087 


c  156,927 


1903. 


877 

12,301 

6  47,659 

88,388 

9,994 


d  159, 219 


1904. 


4,871 
0  14,893 

47,740 
107,048 

12,150 


« 186, 702 


1905. 


6,699 
o  24, 513 

46,606 
114,287 

11,844 


203,849 


1906. 


6,260 

29,930 

47,939 

129,664 

11,077 


/  224, 770 


a  Including  West  Virginia. 

fr  Including  Indiana. 

e  Including  2,675  short  tons  dross  spelter. 

d  Including  3,902  short  tons  dross  spelter. 

« Including  3,300  short  tons  dross  spelter. 

/PilmAry  spelter  derived  direct  from  orrs  and  exclusive  of  1,500  tons  of  dross  spelter. 
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COMPARISON  OF  SMELTER  AND  MINE   RETURNS. 

The  figures  for  production  of  spelter  by  the  respective  States  given 
above  are  based  on  actual  returns  from  individual  zinc  smelters. 
Those  given  in  the  following  sections  in  connection  with  the  detailed 
descriptions  of  mining  developments  in  the  several  States  (pp.  11-24) 
are  based  on  actual  reports  by  mines.  Theoretically  these  State  totals 
as  compiled  from  smelter  reports  and  from  mine  reports,  respectively, 
should  agree.  For  various  reasons,  doubtless  well  Jknown  to  the  mine 
and  smelter  operators  themselves,  these  totals  frequently  differ  con- 
siderably. For  purposes  of  comparison  and  discussion  the  totals 
secured  Dy  the  two  methods  are  shown  in  the  table  on  page  9. 

The  smelter  totals  are  made  up  of  the  total  production  reported  by 
all  companies  for  each  State  respectively,  ana  thus  represent  actual 
recovery.  For  compiUng  the  mine  tables  each  producing  property  is 
requested  to  report  actual  tonnage  of  zinc  ores  sold  and  contents  of 
zinc  in  crude  ore  and  concentrates  shipped  reckoned  by  assay  value. 
From  that  zinc  content  25  per  cent  is  deducted  for  losses,  and  the  bal- 
ances thus  obtained  from  all  producing  properties  in  each  State  are 
combined  to  afford  the  total  for  the  respective  States. 

It  is  clear  by  either  method  the  correctness  of  the  totals  is  depend- 
ent upon  complete  and  correct  returns  from  every  producing  mine  and 
smelter,  respectively.  It  is  further  essential  to  the  correctness  of  the 
mine  totals  that  the  theoretical  recovery  be  correctly  estimated. 

As  to  the  degree  of  accuracy  of  the  totals,  every  possible  precaution 
is  taken  to  have  the  original  reports,  both  from  smelters  and  from 
mines,  correct;  yet  unintentional  errors  have  in  some  cases  been 
detected  and  eliminated.  It  is  obvious,  however,  that  the  individual 
reports,  though  open  to  certain  checks  and  provisions,  must  eventually 
be  accepted,  as  from  the  very  nature  of  the  case  it  is  impracticable  to 
go  beliind  company  reports.  At  this  point  the  general  cnance  of  error 
in  the  smelter  reports  ends.  In  the  mine  reports,  however,  the  esti- 
mation of  smelter  from  tonnage  of  ore  by  application  of  a  constant 
for  losses  in  treatment  affords  an  additional  source  for  discrepancy. 
Thus  of  the  two  it  would  appear  that  theoretically,  complete  and 
accurate  smelter  returns  should  afford  the  most  correct  totals  of  pro- 
duction. In  actual  practice  the  smelter  totals  are  less  hable  to  error 
and  the  mine  totals  are  somewhat  more  comprehensive  in  that  they 
include  all  ores  before  diversion  into  various  channels  and  regardless 
of  final  form.  Thus  there  is  excluded  from  the  smelter  totals,  which, 
it  will  be  recalled,  represent  solely  actual  smelter  production,  (1) 
about  24,800  short  tons  of  zinc  ores  which  were  mined  in  thi^  country 
and  not  smelted  as  they  were  exported,  (2)  the  zinc  ores  which  went 
into  makinp;  154,675,188  pounds  of  zinc  oxide  and  13,558.000  pounds 
of  zinc-lead  pigment. 

As  to  the  actual  discrepancies  shown  in  the  accompanying  compara- 
tive table,  it  is  to  be  noted,  first,  that  no  mine  totals  for  the  Mississippi 
Valley  and  Eastern  States  were  made  up,  as  that  branch  of  this  work 
was  not  then  established:  and,  second,  that  in  most  cases  the  dis- 
crepancies, large  as  they  may  appear  in  certain  instances,  may  be  rea- 
sonably ascribed  to  the  above-mentioned  items. 
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CcmpariMon  of  State  totaUj  based  on  smeller  and  mine  reports^  in  short  tons. 


State. 


ArUona. 


Calif omia. 
Colorado.. 

Idaho 

Illinois 

Iowa..... 


Kentucky 

MiHoari 

Montana 

Nevada 

New  Jersey 

New  Mexico... 
Sooth  Dakota. 

Tennessee 

Texas , 

Utah 

Viiglnia. 


Washington 
Wisconnn.. 


Total. 


Totals 
based  on 
smelter  re- 
ports. 


Totals  es- 
timated 

from  mine 
reports. 


G4 
1,801 


32,456 

573 

282 

201 

3,902 

335 

130,348 

1,415 

1,768 

11,206 

555 


124 

8 

2,449 

1,143 

7 

11,057 


a64 
a  1,801 

lai 

43,483 

1,033 

a282 

a  201 

a  3, 902 

0335 

a  130, 348 

3,290 

1,443 

all,206 

8,646 

12 

a  124 

OS 

3,238 

a  1,143 

a7 

0  11,057 


325 


1,875 


8,091 
12 


789 


199,604  I        221,726 


a  No  statistics  of  mine  production  for  these  States  were  collected.    Smelter  flgurcs  used  as  basis  of 
comparison. 

In  considering  these  differences,  as  shown  above,  it  is  to  be  noted 
that  no  mine  totals  for  the  Mississippi  Valley  and  Eastern  States  are 
given,  as  in  the  absence  of  mine  statistical  work  in  those  areas  last  year 
mine  reports  were  not  made  up.  The  totals  for  Arkansas,  Illinois, 
Iowa,  Kansas,  Kentucky,  Missouri,  Tennessee,  Texas,  Virginia,  and 
Wisconsin  are  thus  eliminated  from  discussion. 

In  the  remaining  States  the  diflFerences  generally  arise  from  diversion 
of  zinc  reported  in  ores  to  other  use  than  for  spelter,  principally  to 
exports  and  manufacture  of  zinc  oxide,  or  to  difference  m  time  wnich 
must  elapse  between  the  date  of  shipping  ore  and  the  date  when  it  is 
made  up  mto  spelter  and  reported  as  such.  Thus  the  64  tons  of  spelter 
from  Arizona  reported  by  smelters  were  found  to  have  been  derived 
from  ores  mined  and  shipped  in  1905  and  therefore  properly  included 
in  mine  reports  for  that  year,  but  to  have  been  made  mto  spelter  in 
1906  and  therefore  properlv  reported  by  smelters  as  spelter  production 
in  that  year.  Similarly,  the  case  of  the  Idaho  diiBFerence  is  chiefly  due 
to  tlie  fact  that  ores  shipped  by  a  certain  mining  company  in  1906,  and 
reported  by  it  for  that  year,  were  not  smelted  in  1906  and  were  thus 
properly  omitted  from  smelter  report;  in  fact,  at  date  of  writing  they 
were  in  the  smelter's  ore  bins.  Of  the  estimate  of  115  tons  of  zinc 
from  the  California  zinc  ores,  the  greater  part  is  believed  to  have  gone 
into  the  manufacture  of  chemicals,  and  much,  if  not  all,  of  the  re- 
mainder failed  to  reach  smelters,  and  accordingly  none  is  credited  as 
spelter.  For  Washington  the  small  production  which  smelters 
reported,  and  the  excess  shown  by  their  reports  over  that  from  mine 
reports  is  doubtless  due  to  failure  of  zinc-producing  mines  to  report 
output. 

These  minor  items  are  readily  explained  and  inconsequential,  how- 
ever, as  compared  witii  the  differences  in  New  Mexico  and  Colorado, 
bv  which  mine  reports  show  excess  of  8,091  and  11,027  tons,  respec- 
tively.    In  this  connection  it  is  to  be  clearly  observed  that  the  mine 
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totals  are  estimated  from  all  zinc  ores  sold,  while  the  smelter  totals  show 
only  that  zinc  which  went  into  spelter.  As  regards  the  differences 
between  the  totals  for  New  Mexico,  a  series  of  inquiries  seems  to  show 
that  through  a  miscredit  in  bookkeeping  by  smelters  the  smelter  total 
for  that  State  is  several  thousand  tons  less  than  it  should  be,  but  not 
enough  to  eliminate  the  discrepancy.  The  remaining  excesses  on  the 
mine  side  for  this  State  and  for  Colorado  are  explained  to  a  large  extent 
by  the  fact  that  a  large  tonnage  of  zinc  ore  from  each  of  these  States 
was  used  in  the  manufacture  of  zinc  oxide  and  zinc-lead  pigment,  and 
further  that  considerable  quantities  of  Colorado  zinc  ores  were  utilized 
in  the  Mississippi  Valley  in  the  manufacture  of  sulphuric  acid.  After 
making  the  proper  allowance  for  these  facts  there  still  remains  an 
excess  on  the  mine  side,  much  of  which  may  be  safely  assigned  to 
exports;  for  although  a  large  portion  of  the  24,800  tons  of  crude  ores 
exported  were  derived  from  New  Jersey,  a  portion  was  from  New 
Mexico  and  other  Western  States. 

ZINC  PIGMENTS. 

The  production  of  zinc  oxide,  or  zinc  white,  in  this  country  in  1906 
was  154,675,188  pounds,  or  74,680  short  tons,  and  in  1905, 137,206,000 
poimds,  or  68,603  short  tons,  an  increase  of  6,077  tons,  or  8.9  per  c^nt. 
The  production  of  zinc-lead  pigment  in  1906  was  16,258,000  pounds, 
or  8,129  short  tons,  and  in  1905, 13,558,000  pounds,  or  6,779  short  tons, 
an  increase  of  1,350  tons,  or  19.9  per  cent.  The  price  at  works  aver- 
aged 4  cents,  approximately  the  same  as  for  1905,  though  the  price 
advanced  toward  the  close  of  the  year.  The  figures  show  the  strength 
and  striking  progress  of  this  industry. 

Most  of  the  zinc  oxide  produced  in  this  country  is  made  from  ores, 
only  a  relatively  small  portion  being  made  from  spelter.  The  main 
sources  of  zinc  used  for  tnis  purpose  are  New  Jersey,  New  Mexico,  Colo- 
rado,. Wisconsin,  Missouri,  and  Kansas.  The  manufacture  of  zinc 
oxide  and  of  zinc-lead  is  restricted  to  such  a  small  number  of  companies 
that  little  more  than  the  totals  for  the  entire  coimtry  can  be  published 
without  disclosing  their  private  business. 

In  1906  the  Ozark  Smelting  and  Mining  Company  completed  the 
erection  of,  and  successfully  operated,  works  at  Coffeyville,  Kans. 
This  plant  is  the  outcome  of  through  experimentation,  and  is  designed 
for  the  manufacture  of  zinc-lead  pigment  directly  from  mixea  ore 
without  preliminary  separation. 

At  the  oxide  department  of  the  Mineral  Point  Zinc  Works  of  the 
New  Jersey  Zinc  Companv,  at  Mineral  Point,  Wis.,"  36  Wetherill 
furnaces  are  employea.  ^e  capacity  of  the  Palmerton  Works, 
Palmerton,  Pa.,  or  the  same  company,  was  increased  from  700  to  800 
barrels  of  300  pounds  each  per  aay.*'  The  capacity  of  the  plant  of 
the  United  States  Smelting  Company,  at  Canyon.  Colo.,  for  the 
manufacture  of  pimient,  was  also  largely  increased,  and  it  is  mi- 
nounced  that  the  Tri-Bullion  Smelting  and  Development  Company, 
which  produced  carbonate  zinc  ores  from  its  mines  at  Kelly,  N.  Alex., 
will  erect  a  large  oxide  plant  at  Canyon,  Colo. 

«  Eng.  and  Min.  Jour..  September  1. 1906. 

»  PAint^  Oa,  and  Drag  Review,  March  28, 1906,  p.  2S. 
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RESOURCES. 

GENERAL. 

The  known  available  resources  of  zinc  were  greatly  increased  dur- 
ing 1906.  This  remarkable  extension  was  due  to  a  combination  of 
factors.  The  strong  demand  by  ore  buyers,  and  favorable  prices, 
encouraged  active  and  wide  exploration  for  ores,  and  stimulated 
work  on  improving  methods  of  treatment  particularly  concentration. 
These  improvements  in  milling,  together  with  prevailing  higher 
prices,  made  it  possible  to  handle  successfully  ores  which  otherwise 
would  have  been  too  low  grade.  These  activities  are  general  through- 
out this  country  and  abroad,  particularly  in  Australia  and  Mexico. 

EASTERN  AND  SOUTHERN  STATES. 
NEW    JERSEY. 

The  Franklin  deposits  yielded  to  the  New  Jersey  Zinc  Company 
their  regular  enormous  output  of  mixed  zinc  ore.  The  ore  body  is 
an  immense  folded  lens  in  crystalline  limestone,  adjacent  to  intrusive 
granite  included  in  a  pre-Cambrian  metamorphic  series.  The  ore  is 
made  up  of  franklinite,  zincite,  and  willemite  in  a  gangue  of  calcite 
and  garnet.  It  is  treated  by  Wetherill  magnetic  separators,  and 
divided  into  (1)  a  willemite  product,  used  for  making  spelter;  (2)  a 
franklinite  product,  used  for  making  zinc  oxide,  witn  a  cinder  that 
goes  into  the  spiegeleisen,  and  (3)  a  half  and  half  that  is  made  into 
zinc  oxide.  Considerable  exports  of  willemite  were  made  to  Europe 
via  New  York  in  1906.  The  management  of  the  mine  was  changed 
during  the  year.  Additional  mineral-bearing  ground  to  the  south 
of  this  property  was  taken  up  by  the  company  and  developed. 

The  results  of  a  detailed  study  of  these  deposits  and  related  geol- 
ogy will  shortly  be  published  by  the  Survey. 

MAINE. 

Under  the  unusually  favorable  commercial  conditions  that  pre- 
vailed a  number  of  old  mines  in  Maine  were  reopened  and  actively 
operated.  A  -deposit  near  Cherrvfield,  discovered  in  1878,  had  been 
opened  to  a  depth  of  over  100  feet.  In  1906  the  property  was  re- 
opened and  actively  worked,  and  it  is  now  reUably  reported  that  a 
mill  has  been  erected  and  that  shipments  aggregating  40  tons,  valued 
at  $1,000,  were  made  last  winter.  The  ore  consists  of  zinc  blende 
and  a  little  argentiferous  galena. 

At  Deer  Isle  a  zinc  and  lead  body  was  opened  about  thirty  years 
ago,  but  abandoned,  owing  to  the  refractory  character  of  the  ore  and 
financial  mismanagement.  In  August,  1906,  the  workings  were 
pumped  out,  to  ascertain  the  character  and  amount  of  the  ore  present 
and  whether  they  could  be  treated  under  certain  new  processes. 
During  the  year  75  tons  of  ore,  running  25  per  cent  zinc  and  9  per  cent 
lead,  witk  traces  of  gold  and  silver,  were  mined,  and  during  the  first 
half  of  1907,  200  tons  w6te  taken  out. 

In  West  Pembroke,  southeast  of  Ayers  Junction,  deposits  of  low- 
grade  zinc  ore  were  prospected  at  about  a  dozen  points.    They  have 
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been  considered  typical  of  the  disseminated  sulphides  of  that  region 
and,  accordingly,  may  be  briefly  described."  The  ore  is  composed  of 
sphalerite,  galena,  pyrite,  and  cnalcopyrite  in  a  gangue  of  quartz  and 
calcite.  It  occurs  disseminated  through  irregular  bands  of  greenstone 
breccia,  chiefly  in  the  matrix,  but  occasionally  in  amygdules  in  amyg- 
daloidal  fragments. 
A  few  tons  of  zinc  ore  were  exported  from  Maine  during  the  year. 

NEW   HAMPSHIRE. 

An  event  of  international  interest  in  the  zinc  industry  was  the  test  of 
the  Lungwitz  OTOcess  by  the  Warren  Zinc  Separating  Company  at  its 
property  near  Warren,  N.  H.  On  this  property  it  is  reliably  stated 
that  a  large  body  of  ore  has  been  opened,  which  runs  zinc  35  per  cent, 
lead  10  per  cent,  and  silver  10  to  12  ounces.  DiflBculty  has  been  exi>eri- 
enced,  nowever,  in  effecting  satisfactory  separation.  After  various 
experiments,  a  product  was  secured  by  a  Wetherill  separator  that  car- 
ried about  50  per  cent  zinc,  but  owing  to  other  factors  this  was  not  com- 
mercially successful.  A  special  furnace  was  designed  for  preliminary 
roasting,  which  made  it  possible  to  raise  the  Wetherill  product  to  55 
and  56  per  cent  zinc.  Tne  mill  was  soon  after  destroyed  by  fire.  A 
blast  furnace  was  built  in  the  fall  of  1905  at  a  cost  of  $40^000,  that 
stood  a  pressure  of  120  pounds  to  the  square  inch  and  a  hearth  tem- 
perature of  1,500  degrees  Centigrade.  It  was  designed  to  separate 
the  distillation  and  boiling  points  of  zinc,  restraining  the  latter  by 
roasting  under  pressure.*^  In  the  spring  of  1906  a  trialrun  was  made, 
which  resulted  unsatisfactorily.  It  is  beHeved  by  those  directly  inter- 
ested, however,  that  under  certain  more  favorable  conditions  the  fur- 
nace" may  be  successfully  operated.  At  last  reports  another  trial  was 
contemplated.  Pending  the  settlement  of  the  problem  of  treatment, 
underground  development  of  the  property  was  carried  on  and  a  new 
shaft  was  simk. 

Last  year  the  Silver  Lake  mine,  near  Madison,  in  Carroll  County, 
and  the  concentration  mill  on  the  property,  were  operated  on  a  small 
scale.  The  ore  is  stated  to  be  an  intimate  mixture  of  zinc  and  lead 
and  to  occur  in  narrow  veins. 

NEW    YORK. 

For  many  decades  zinc  ores  have  been  known  to  occur  in  northern 
*  New  York,  and  in  1903  the  old  mines  at  Ellen ville,  X.  Y.,  were  worked. 
In  1906  a  lease  was  taken  of  the  old  Balmat  mine,  between  Eldwards 
and  Gouvemeur,  in  St.  Lawrence  County,  which  was  opened  early  in 
the  last  century.  The  ore  is  stated  to  be  a  mixture  of  blende,  galena, 
and  pyrite,  ana  to  occur  in  a  narrow  northeast-southwest  vein  rang- 
ingup  to  3  feet  in  width  in  the  serpentine  country  rock. 

Kecently  the  discovery  of  a  new  body  of  goo^  size  and  ^ade  three- 
fourths  of  a  mile  north  of  Edwards  has  been  reported,  it  is  stated 
that  a  series  of  test  pits  have  revealed  the  presence  of  zinc  ore  in  the 
north  end  of  a  crystalline  limestone  member  of  a  pre-Cambrian  meta- 
morphic  series.     It  occurs  in  bunches  and  streaks  lying  along  the  xone 

•  Smith.  G.  O^  Note  on  «  miDeiBl  prospect  in  Maine:  Boll.  VS.  C*eoI.  Sarcrv  Xo.  515k  HIK.  dvl  IIS-IBL 
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parallel  with  the  strata  of  the  limestone  for  a  length  of  2,000  feet.  The 
ore  is  composed  chiefly  of  massive  blende,  associated  with  some  granu- 
lar ealena  and  crystalline  pyrite.  About  3,000  tons  have  been  mined 
in  the  course  of  exploratory  work,  and  it  assays  up  to  48  per  cent  zinc. 
Ebq)6riments  in  magnetic  concentration  have  proven  successful.  The 
property  is  well  situated  for  mining  and  shippmg  operations. 

PENNSYLVANIA. 

The  old  zinc  mines  in  Lehigh  County  near  Friedensville,  4  miles 
south  of  South  Bethlehem,  are  to  be  unwatered  and  mining  operations 
resumed.  This  propjerty  was  discovered  in  1845,  and  after  being 
imder  Utigation  for  sixteen  years  was  purchased  by  the  Lehigh  Zinc 
Company  and  actively  worked  on  a  large  scale  for  many  years.*  The 
ore  is  stated  to  occur  in  the  form  of  massive  blende  in  the  east-west 
veins,  which  stand  nearly  vertical  between  walls  of  dolomitic  limestone. 
In  the  early  days  when  mining  was  by  open-cut  system,  1,200  to 
1,500  tons  a  year  were  taken  out.  Later,  dming  the  active  period 
of  the  Lehigh  Company,  when  the  ores  were  concentrated  and  smelted 
on  the  spot,  both  spelter  and  zinc  oxide  were  produced. 

VIRGINIA.* 

Considerable  activity  is  being  shown  in  the  zinc  industry  in  the 
central  Appalachians.  New  occurrences  are  being  found.  Old 
mines  are  oeing  reopened,  and  reduction  works  planned. 

The  zinc  deposits  occur  in  Virginia  (1)  in  the  Great  Valley  region 
of  the  southwestern  part,  and  (2)  in  the  Piedmont  region  in  the 
west-central  part.  Tne  former  deposits  have  been  mined  chiefly  in 
Wythe  Coimty,  though  also  worked  in  Botetourt,  Roanoke,  Mont- 
gomery, Pulaski,  Smyth,  and  Russell  counties.  Wythe  County  has 
yielded  nine-tenths  of  the  lead  and  zinc  ores  produced  in  Virginia, 
most  of  it  from  the  mines  at  Bertha  and  Austinville. 

During  1906,  as  the  exhaustion  of  the  soft  or  oxidized  ores  became 
more  imminent,  exploration  for  sulphur  ores  in  hard  Umestone  was 
was  very  active.  Good  reserves  of  workable  sulphide  ores  have 
been  found,  and  esi>ecially  in  Wythe  County  at  Austinville  extensive 
and  valuable  bodies  of  zinc  ores  have  been  developed.  At  Cedar 
Springs  shoots  of  high-grade  blende  have  been  opened,  and  in  Smyth 
County  in  Rye  Valley  recent  developments  are  promising. 

In  the  Piedmont  region  in  Albemarle  County,  northeast  of  Faber, 
zinc  occurs  in  a  vein,  parallel  and  adjacent  to  a  diorite  dike,  in  meta- 
morphosed cnrstalline  schists  of  undetermined  but  probably  Cam- 
brian or  post-Cambrian  age.  The  ore  consists  of  blende  associated  with 
salena  in  a  gangue  of  quartz  and  fluorspar.  The  separation  of  blende 
from  fluorspar,  and  of  the  zinc  and  lead  from  eacn  other,  is  accom- 
plished in  an  80-ton  mill. 

TENNESSEE. 

The  zinc  deposits  of  East  Tennessee  he  geographically  and  geo- 
logically in  the  extension  of  the  southwestern  Virginia  zone.  The 
same  limestone  carries  the  same  types  of  ore  in  similar  occurrences 

a  Drinker,  II.  8.,  Mines  and  works  of  Lehigh  Zinc  Company:  Trans.  Am.  Inst.  Min.  Kng.,  vol.  1, 
1871-1873.  p.  67-76. 
ft  Wataon,  T.  R.,  Lead  and  zinc  deposits:  Bull.  Geol.  Survey  Virginia  No.  1. 
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as  far  southwest  as  Knoxville.  Thus  smithsonite  and  calamine  in 
superficial  portions,  and  blende  below  in  a  gangue  of  dolomite  and 
cafcite,  occur  in  breccias  along  strong  lines  of  deformation  in  the 
Cambro-Ordovician  limestone.  Zinc  nas  been  found  in  Bradley, 
Claiborne,  Jefferson,  Knox,  and  Union  counties.  The  Mossy  Creek 
deposit  at  Jefferson  City,  Jefferson  County,  has  been  the  cKief  pro- 
ducer; in  1905  two  other  properties,  one  in  Jefferson  and  the  other  in 
Bradley  County,  produced.  Last  year  there  was  considerable  devel- 
opment. 

KENTUCKY." 

In  the  western  portion  of  the  State  in  Crittenden,  Livingston,  Cald- 
well, and  the  adjacent  portions  of  Christian,  Trigg,  and  Lyon  counties, 
a  considerable  nuorite  industry  has  been  developed,  and  in  connec- 
tion there>\dth  zinc  deposits  are  mined;  more  than  175  properties  have 
been  worked.  Some  excellent  deposits  of  smithsonite  and  sphaler- 
ite ores  have  been  found.  Sphalerite  occurs  sparinglv,  filling  fissures 
and  replacing  cement  in  breccias,  but,  principally  below  the  ground- 
water level,  replacing  limestone  coimtry  rock.  The  success  of  the 
zinc  industry  in  this  region  lies  in  satisfactorily  concentrating  and 
separating  the  fluorite-zmc  lead  ores,  the  outcome  of  a  considerable 
amount  or  experimenting  which  is  now  going  on  promising  to  be  favor- 
able. The  Sanders  Ore  Separating  Company  at  Marion,  Ky.,  has 
perfected  a  flotation  process  for  treating  fluorite-blende  ores,  in  which 
a  sulphate  of  alumina,  containing  an  excess  of  AUO3,  is  successfully 
employed  for  floating  the  blende.  In  this  way  the  company,  mak- 
ing a  concentrate  containing  58  to  60  per  cent  zinc  with  a  practical 
elimination  of  the  fluorite  \men  it  does  not  exceed  40  to  50  per  cent, 
has  produced  at  the  small  mill  equipped  with  3  tables  and  1  flotation 
tank,  130,000  pounds  of  zinc  sulphides,  and  85,000  poimds  of  lead. 
T\i'o  mills  in  which  this  process  will  be  used  have  just  been  built, 
one  for  the  Southern  Lead  and  Zinc  Company,  of  Marion,  the  other 
for  the  Northern  Mining  Company,  of  EUzabethtown,  111. 

MISSISSIPPI  VALLEY  STATES. 

The  zinc  industry  in  the  valley,  including  mining  and  reduction, 
has  enjoyed  marked  prosperity.  As  to  resom^c^s.  the  larger  camps 
have  maintained  their  previous  records;  a  number  of  newer  districts 
have  developed  strongly,  and  the  known  productive  ground  has  been 
simificantly  extended  both  in  depth  and  area.  In  reduction  the 
relative  growth  has  been  even  greater,  as  while  the  improvements 
in  methods  of  concentration  are  restricted  and  are  in  proportion  to 
local  development,  the  largely  increased  smelter  capacity  of  plants 
located  in  this  region  has  kept  pace  ^^^ith  foreign  as  well  as  local  growth. 
This  later  development  has  been  furthered  by  fhe  discovery  of  im- 
portant new  resources  of  natural  gas. 

In  1906  the  following  States,  including  Arkansas,  Illinois,  Iowa, 
Kansas,  Kentucky,  Missouri,  Tennessee,  and  Wisconsin,  contributed 
125,224  tons  of  anc-smelting  ores,  and  S2,SS0  tons  of  zinc  concen- 
trates, which  together  yielded  148,050  tons,  or  74  per  cent,  of  the 


•  riikli.  E.  0»  and  Smith.  W.  S.  T..  Lead,  unc,  and  fluorite  deposits  of  western  Kentucky: 
fMsiooai  Paper  U.  S.  QeoL  Sarvey  No.  36,  1905. 
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spelter  made  from  United  States  ores,  while  188,580  tons,  or  over  83 
per  cent,  of  all  spelter  produced  in  1906  in  the  United  States  was  made 
m  the  Mississippi  Valley. 


MISSOURI. 


Last  year  Missouri  again  far  outdistanced  all  others  in  thfe  pro- 
duction of-  zinc  ore. 

It  afforded  (according  to  actual  smelter  returns)  111,639  tons  of 
smelting  ore  and  151,141  tons  of  concentrates,  which  together  yielded 
130,348  tons,  or  65.27  per  cent  of  the  total  spelter  derived  from 
United  States  ore.  A  large  additional  output  of  zinc  ore,  which  went 
into  zinc  oxide,  and  a  smaller  quantity  used  in  making  acid,  greatly 
increased  the  total  production  of  zinc  ores  for  this  State. 

This  product  (except  a  small  c^uantity  of  zinc  ores  from  southeast 
Missouri)  was  mined  m  the  district  known  variously  as  the  Missouri- 
Kansas,  the  Joplin,  or  the  southwest  Missouri  district.  It  lies  mainly 
in  southwest  Missouri,  and  includes  on  the  west  a  considerable  area  in 
southeastern  Kansas  and  on  the  south  the  northwestern  portion  of 
Arkansas  and  the  northeastern  section  of  Indian  Territory,  respec- 
tively. 

The  quantity  and   value  of  the  zinc  ore  produced  in  1905-6  by 
each  camp  in  this  district  is  given  in  the  following  table.     The 
ures  are  from  local  sources,  those  for  1906  being  compiled  by 
Jesse  A.  Zook,  of  JopUn : 


Zinc-ore  shipments  from  the  Missouri-Kansas  district  ^  in  short  tons. 


Joplin 

Webb-CarterviUe 

Oaienar-Empire  a 

Duenw^ 

AaxY>ra 

Badgera 

Alba 

Neck  City 

Gxanby 

Oronogo 

Beef  Branch 

Spring  City-Spurgeon 

Froeperity 

Cartnage 

Baxter  Springs  b 

MitcheU 

Shenrood 

Zindte 

StottsCity 

Cave  Springs 

Central  City 

Wentwortli 

Springfield 

Sarcoxie 

Reeds 

Playtero 

Carl  JunctiQn 

Diamond 

Ifiisoellaneous  « 

Total 


1906. 


Quantity. 


68,744 
64,172 
29,053 
17,984 
15, 147 
14,100 
14,021 
11,249 
10,895 
8,768 

5,691 

4,498 
3,575 
3,242 

2,306 

1,592 
1,161 

1,151 

368 

324 

230 

87 

80 

46 

44 

185 


278,713 


Value. 


$3,112,483 
2,842,437 
1,226,591 
793,500 
539,118 
642,299 
650,874 
523,062 
341,120 
382,558 

190,663 

195,876 
172, 173 
124,528 

106,186 

71,558 
51,638 

49,841 

16,359 
14,672 
9,315 
4,157 
3,195 
2,119 
1,824 
5,959 


12,074,105 


1905. 


Quantity. 


{ 


70,481 
64,047 
21, 113 
15,300 
17,666 
8,892 

18,048 

10,974 
6,831 
1,635 
2,723 


5,704 
2,670 
1,996 


2,150 

579 

63 

1,167 


694 


62 
425 
673 


253,893 


Value. 


$3,404,980 
2,877,855 
948,820 
954,760 
616,790 
421,400 

864,985 

306,940 

322,230 

37,665 

89,165 


272,485 

103,480 

94,155 


100,405 

33,325 

2,700 

51,850 


31,040 


3,100 
19,665 
27,175 


11,584,970 


a  Kansas. 

&The  ore  credited  to  Baxter  Springs,  Kans.,  was  derived  from  Quapaw  Reservation,  Ind.  T. 

''Includes  output  from  Morgan  County.  Mo.,  Mansfield,  Mo.,  and  Harrison  and  Zinc,  Arlc. 
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The  ores  occur  in  a  calcareous  country  rock  of  the  Carboniferous 
age  (Boone  formation),  either  as  breccia  deposits  ("runs^O.or  as 
bedded  deposits  (" sheets '0."  The  former  are  richer,  but  are  limited 
and  more  irregular.  The  latter  are  lower  grade,  but  are  extensive 
and  more  persistent.  The  ores  are  made  up  chiefly  of  sphalerite, 
with  minor  quantities  of  galena  (also,  above  water  level,  small  por- 
tions of  smithsonite,  calamme,  and  cerussite) ,  together  with  pyrite  and 
marcasite,  in  a  gangue  of  calcite  and  quartz.  *'Dirt  should  contain 
5  per  cent  blende  in  order  to  make  a  mine  pay  imder  the  present  aver- 
age conditions,  though  imder  specially  favorable  circimastances  3  per 
cent  has  yielded  handsome  profits."^  Development  is  shallow,  aver- 
aging somewhat  less  than  150  feet  in  depth,  and  mining  and  milling 
developments  have  until  recently  been  conducted  on  a  compara- 
tively small  and  conservative  basis.  This  district  is  most  favorably 
situated  to  secure  low  reduction  and  shipping  rates,  being  imme- 
diately adjacent  to  the  natural-gas  fields  of  Kansas  on  the  west  and 
the  Indian  Territory  on  the  soutn.  The  zinc  ores  mined  in  this  State 
are  smelted  at  works  in  the  following  Stated,  given  in  the  order  of 
the  quantities  treated:  Kansas,  Illinois,  West  Virginia,  Missouri,  and 
Wisconsin. 

The  increased  production  in  1906  was  the  result  of  several  factors, 
primarily  strong  demand  and  high  prices ;  secondarily,  the  develop- 
ment of  new  ore  bodies,  improvement  in  milling  practice,  a  significant 
increase  in  mill  capacity,  and  an  extension  of  utilization  of  natural  gas. 

The  expansion  of  productive   ground    in  Missouri   has   been   by 

S roving  extensive  "sheet'*  deposits,  especially  in  the  Webb  City, 
^ronogo,  and  Cart^rville  area;  by  discovering  "sheet"  deposits  at 
greater  depths  than  liitherto  known,  and  by  making  a  new  deep  rec- 
ord at  Aurora  by  finding  ore  at  300  feet.  Drilling  has  located  many 
other  new  bodies,  including  important  discoveries  south  and  south- 
east of  Joplin,  in  the  Granby  area.  These  newly  proved  deeper 
deposits  have  not  been  suflBciently  explored  as  yet  to  determine  their 
extent  or  richness.  The  main  increases  in  production  were  by  Alba- 
Neck  City,  which  supplied  about  two-thirds  of  the  total  amount 
of  gain  in  mining  in  Missouri,  and  by  Oronogo,  which  contributed 
about  one-sixth  of  that  increase.  Webb  Qtv  and  Carterville,  in  which 
the  lai^st  extension  of  productive  ground  was  made,  a  Uttle  more 
than  held  their  own,  and  Joplin  fell  off  1,740  tons. 

These  important  discoveries  and  reserves  have  led  to  a  notable 
increase  in  capacity  and  number  of  mills.  Thus  while  a  100-ton  mill 
was  only  recently  regarded  as  the  limit  of  capacity,  now  mills  of  200 
to  300  tons  capacity  are  not  uncommon,  and  the  American  Zinc, 
Lead  and  Smelting  Company  has  four  new  600-ton  mills  and  the 
Underwriters'  Land  Company'is  operating  a  mill  of  1 ,000  tons  cajpacity 
(report^  to  be  largest  single  zinc  mill  in  the  world),  equipped  with  the 
most  complete  labor-saving  devices,  and  according  to  best  modem 
milling  practice.  Larger,  heavier,  and  improved  milling  machinery 
is  being  generally  adopted.  As  a  direct  result  of  these  milliTig 
improvements,  a  gain  of  from  5  to  7  per  c^nt  in  extraction  is  reports. 
These  factors,  together  ^ith  increased  utilization  of  natuml  cas, 
have  brought  about  a  significant  decrease  in  cost.  On  the  oUier 
hand,  this  gain  has  been  nearly  balanced  by  a  considerable  rise  in  the 

«  Smith.  W.  S.  T..  and  SiebentiuU.  C.  E..  Description  of  the  JopUn  district:  Geologie  Atlas  U.  a. 
folio  l«.  r.  S.  Oeol.  Survey.  l«7. 
*  Guengerich.  C  Zinc  industry  of  the  Joplin  district.  Mines  and  Minerals.  December, 
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cost  of  labor  and  of  certain  supplies.  Thus  ''drill  runners^'  now 
receive  $3  per  eight  hours,  muckers  $2.50  per  eight  hours,  jig  men 
S3.50  to  $4  for  ten  hours,  and  surface  laborers  $2.50  for  ten  hours. 

In  general,  the  large  reserves  of  workable  ore  and  the  improved 
milling  conditions  favor  a  splendid  future  for  this  district  and  leave, 
as  the  most  needed  improvement,  the  increased  use  of  automatic  and 
labor-saving  devices. 

KANSAS. 

The  position  in  the  zinc  industry  occupied  by  this  State  depends 
on  its  smelting  rather  than  on  its  mining  activities.  Thus  the  pres- 
ence of  usable  supplies  of  natural  gas  and  the  geographic  position  of 
the  State  combine  ^  to  make  it  the  leading  zinc-smelting  State.  In 
1906  nearly  58  per  cent  of  all  spelter  made  in  this  country  was  pro- 
duced by  smelters  located  in  Kansas,  and  of  the  20,921  tons  increase 
of  production  of  spelter  in  this  coimtry  in  1906  over  1905,  15,277  tons, 
or  73  per  cent  of  the  entire  increase  of  zinc,  was  produced  by  Kansas 
smelters,  while  zinc  ores  produced  by  Kansas  mines,  as  reported  by 
smelters,  amounted  to  14,424  tons  of  concentrates,  whicn  yielded 
3,902  tons  of  spelter. 

Kansas  has  participated  to  a  large  degree  in  the  general  prosperity 
of  the  Missoun-Kansas  district.  Ot  the  total  increase  in  the  produc- 
tion of  zinc  ore  in  the  Missouri-Kansas  district  in  1906  a  large  quan- 
titjr  was  contributed  by  Kansas,  and  the  ^eater  part  of  this  was 
derived  from  the  Galena  district,  which  is  situated  a  few  miles  west 
of  Joplin. 

ARKANSAS 

The  production  of  zinc  ore  from  this  State  last  year  was  greater 
than  during  any  previous  year.  The  total  reported  by  smelters 
shows  4,157  tons,  which  yielded  1,801  tons  of  spelter.  Twenty 
properties  alone  shipped  a  total  of  2,254  tons,  as  against  2,205  in  1905 
and  2,090  in  1904.« 

In  the  northwestern  counties — Marion,  Boone,  Searcy,  Newton,  and 
Baxter — especially  in  the  first  two,  mining  development  has  been 
active.  Oood  bodies  are  reported  to  have  been  developed  at  depths 
from  60  to  160  feet,  which  yield  a  good  grade  of  concentrates.  Over 
25  mills  have  now  been  erected,  of  capacities  ranging  from  40  to  200 
tons  per  day — averaging  100  tons.  Hitherto  the  ore  output  from 
this  section  has  been  hauled  by  team  90  miles  to  Springfield,  Mo.  In 
January  the  White  River  branch  of  the  Iron  Mountain  division  of 
the  Missouri  Pacific  Railway  was  completed  from  Aurora,  Mo.,  to 
Newport,  Ark.  This  extends  through  the  Sugar  Orchard  district 
and  within  8  mil^s  of  the  Dodd  City  district  and  5  to  10  miles  of  the 
Rush  Creek  district,  and  arrangements  for  building  a  branch  line  to 
these  and  other  points  are  said  to  be  on  foot  at  the  present  time. 

OKLAHOMA    (INDIAN   TERRITORY). 

The  rapid  development  of  the  Kansas  area  from  Galena  on  the 
north  to  Baxter  Sprmgs  on  the  south  has  encouraged  exploration  in 
the  southern  extension  of  that  area,  in  the  northeastern  portion  of 
Indian  Territory. 

« Penoiutl  oommanicatlon,  by  coortesy  of  the  Missouri  Pacific  Railway,  of  totals  compiled  by 
R.W.Wlllett. 
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In  the  Quapaw  district  some  good  bodies  of  high-grade  zinc  ore 
are  reported. 

Immediately  south  and  southwest  drilling  is  being  carried  on  to 
excellent  advantage.  Ore  from  the  vicinity  of  Mianu,  showing  mas- 
sive sphalerite,  with  some  galena,  is  stated  to  have  been  found  in 
considerable  quantities. 

The  Lanyon-Starr  smelter  at  Bartlesville  was  started  in  February, 
and  it  is  probable  that  the  new  resources  of  natural  gas  in  this  region, 
together  with  the  discoveries  of  the  above-mentioned  ore  bodies  in 
the  southern  extension  of  the  zinc-producing  groimd,  will  lead  to  the 
erection  of  several  other  smelters  in  the  near  future. 

ILLINOIS. 

The  production  of  672  tons  of  smelting  ore,  yielding  282  tons  of 
spelter,  was  derived  chiefly  from  Jo  Daviess  Coimty,  in  the  northwest 
comer  of  the  State.  A  relatively  small  portion  was  afforded  by  Pope 
Coimty,  in  southern  Illinois,  adjoining  the  Kentucky  district.  While 
the  northern  district  has  enjoyed  the  general  mining  development 
and  prosperity  of  the  Wisconsin  field,  the  chief  progress  of  the  mdus- 
try  in  this  State  has  been  in  smelting.  The  extensive  and  efficient 
sjJelter  and  oxide  plant  of  the  Mineral  Point  Zinc  Company  at  Depue 
started  operations  early  in  the  j^ear,  and  probably  the  plant  of  the 
Hegeler Brothers  at  Danville,  though  not  yet  running,  will  be  started 
during  the  current  year.  The  production  of  spelter  by  the  Illinois 
zinc  plant,  including  the  plants  at  La  Salle  and  Peru,  in  La  Salle 
Coimty;  at  Depue,  m  Bureau  County,  and  at  Sandoval,  in  Marion 
County,  amounted  to  47,939  tons,  or  about  21  per  cent  of  the  spelter 
made  in  the  United  States,  thus  giving  the  State  second  rank. 

IOWA. 

This  State  afforded  670  tons  of  concentrates,  which  yielded  201 
tons  of  spelter.  The  mining  operations  were  confined  to  the  area  in 
the  eastern  part  of  the  State  adjacent  to  the  southwest  Wisconsin 
field  and  are  chiefly  restricted  to  smithsonite  ores. 

WISCONSIN. 

The  zinc  industry  in  the  southwest  part  of  this  State  has  been 
developed  within  the  last  few  years  into  a  profitable  business.  Ore 
deposits,  principally  of  lead,  were  recognizea  before  1867  and  worked 
in  various  epocns,  especially  during  the  period  of  the  civil  war. 

The  surface-oxidized  portions  of  bodies  of  zinc  ore  were  early 
worked  down  to  water  level  and  practically  exhausted.  In  the 
sulphide  ores  the  diflBculty  in  separating  tlie  sphalerite  from  its 
^ngue  of  iron  sulphide  discouraged  furmer  mining,  and  the  zinc 
mdustry  lay  dormant  until  the  recent  rise  in  prices  and  improve- 
ments in  treatment. 

In  1906,  in  an  area  iacluding  portions  of  Grant,  Iowa,  and  Lafay- 
ette counties,  excluding  adjoining  portions  of  this  district  in  nortJi- 
westem  Illinois  and  eastern  Iowa,  measuring  about  50  miles  across, 
14  camps  yielded  a  lar^  production  of  zinc  ores,  and  a  considerable 
number  of  other  mines  m  these  and  other  camps  promise  to  produce. 
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The  production  of  some  of  the  larger  camps  for  the  early  months  in 
the  current  year  is  reported  to  have  been  about  double  that  of  cor- 
responding months  last  year. 

Smelter  reports  to  the  Survey  credit  Wisconsin  with  producing  in 
1906  15,509  tons  of  concentrates  and  8,622  tons  of  smelting  ores, 
the  total  of  24,131  tons  jielding  11,057  tons,  or  4.9  per  cent  of  all 
the  spelter  from  domestic  ores,  thus  making  the  State  rank  fourth. 
For  purposes  of  showing  distribution,  a  newspaper  which  gives  the 
State  a  much  larger  production  is  quoted  as  follows: 

Production  of  zinc  ores  in  Wisconsin  in  1906.^ 


Pounds. 

PlatteviUe 17,817,820 

Cuba  City 10, 249, 891 

Linden 9,353,100 

Hazel  Green 8, 032, 820 

mghland 8,008,040 

Mineral  Point....* 7,008, 720 

Benton 6,176,830 

Rewey 2, 768, 880 


Pounds. 

Livingston 2,767,910 

Dodgeville 1,317,060 

Mifflin 1,014,740 

Shullsburg 956,500 

Potoei 485,  600 

Montfort 85,000 


Total 76,042,911 


The  ore  deposits  in  this  district  are  found  in  all  formations  from 
Niagara  (dolomite  Silurian)  to  Cambrian  sandstone.  The  productive 
bodies  are  confined  to  all  divisions  of  the  galena  dolomite,  particularly 
to  the  basal  members,  and  to  the  highest  divisions  of  the  Plattevilfo 
limestone.''  They  occur  as  veins  in  cracks  in  country  rock  and  are 
known  as  (1)  crevices  and  openings,  (2)  honeycomb  or  sprangle 
runs,  (3)  pitches  and  flats,  and  (4)  disseminated  deposits/  The  ores 
are  made  up  of  sphalerite,  which  forms  the  main  source  of  zinc, 
smithsonite  (mainly  above  water  level  used  solely  for  oxide),  and 
hydrozincite,  galena,  cerussite,  and  anglesite  in  a  gangue  of  marcasite 
and  pyrite,  caicite,  dolomite,  and  barite. 

The  intimate  association  of  the  marcasite  (^'mundic'O  with  the 
sphalerite  could  not  be  overcome  sufficiently  to  secure  a  commercially 
satisfactory  separation,  the  best  jig  products  running  only  20  to  50 
per  cent  and  20  to  75  per  cent  mundic.  By  a  preliminary  roast, 
the  iron  sulphide  becomes  sufficiently  magnetized  to  be  separated  by 
regular  mametic  processes,  so  as  to  leave  a  54  to  58  per  cent  zinc 

{)roduct.  This  fact,  together  with  low  mining  and  treatment  costs, 
ow  wages,  and  ample  raikoad  facilities  by  branches  of  four  great 
systems,  has  resulted  in  almost  doubling  the  industry  in  this  district 
miring  the  last  year.  In  the  winter  and  spring  of  1906  it  is  reliably 
dtated  that  300  to  400  chum  drills  were  in  operation  here,  and  as  a 
result  of  discoveries,  a  large  number  of  leases  were  made,  over  one 
himdred  mines  worked,  and  many  valuable  new  ore  bodies  developed. 
At  the  close  of  the  year  about  60  mills  were  running,  and  it  was 
estimated  that  within  a  year  50  more  would  be  in  operation.  An 
electric  road  60  miles  in  length  to  serve  the  principal  camps  has 
been  projected,  and  it  is  understood  that  a  new  smelter  for  treating 
the  ores  from  these  camps  will  be  erected,  probably  at  Galena,  111. 
The  output  of  sulphide  ores  is  at  present  bought  by  5  smelters  for 
manufacturing  the  spelter.     The  oxidized  ores  are  used  in  making 

a  Lewis,  J.  H.,  Daily  Mining  Record,  Denver,  March  20, 1907. 

ft  Grant,  U.  8.,  and  Burchard,  £.  F.,  Description  of  Lancaster-Mineral  Point  district,  Geologic 
Atlas  U.  8v  (olio  145.  U.  8.  Geol.  Survey,  1906. 

e  Babi,  H.  F.,  Zinc  and  lead  deposits  of  the  upper  Mississippi  Valley,  Bull.  U.  S.  Geol.  Survey  No. 
2H  1907,  p.  63. 
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zinc  oxide,  and  the  iron  sulphide  is  used  for  the  manufacture  of 
sulphuric  acid. 

WESTERN  STATES. 

4 

GENERAL   STATEMENT. 

In  1906  the  Western  States  contributed  for  the  manufacture  of 
spelter  (according  to  direct  returns  from  smelters)  50,602  tons  of 
zmc  concentrates,  and  81,910  tons  of  smelting  ore,  a  total  of  132,512 
tons  of  zinc  ore,  which  yielded  39,295  tons,  or  19.67  per  Cent  of  all 
spelter  made  in  this  country  from  United  States  ores.  Anestmaate 
of  total  zinc  contents  of  all  zinc  ores  mined  ia  the  West  in  1906, 
based  on  total  tonnage  of  ores  mined  and  assay  contents  of  zinc  as 
reported  by  individual  mines,  including,  in  addition  to  those  utilized 
for  spelter,  those  used  for  zinc  oxide,  tor  acid,  and  for  export,  gives 
21,949  tons  more,  or  a  total  of  61,236  tons  of  zinc.  This  rapid 
increase  in  output  has  naturally  far  outstripped  the  capacitor  of 
local  mills,  smelters,  and  transportation  facilities.  Thus,  a  sufficient 
number  of  cars  for  moving  ores  could  not  be  obtained,  while  local 
mills  and  smelters  foimd  themselves  more  than  once  unable  to 
handle  the  suppUes  of  ore  offered .  During  the  late  fall  a  shortage 
of  fuel  threatened  serious  losses,  notably  in  the  northern  Great  Basm 
re^on. 

The  most  important  ore  resources  developed  were  in  Colorado  and 
New  Mexico,  tnough  valuable  bodies  were  opened  in  Utah,  Idaho, 
Nevada,  Arizonaj^  and  a  first  shipment  was  made  by  CaUfomia. 

Concentration  of  ores  used  in  making  spelter  is  required  in  about  the 
same  degree  for  western  and  for  vafley  ores;  62  per  cent  of  those 
derived  from  the  West  rec^uired  concentration,  and  67  per  cent  of 
those  mined  in  the  Mississippi  Valley. 

The  complex  character  of  the  western  ores,  carrying  three  or  four 
and  sometunes  more,  desirable  metals,  renders  most  difficult  their 
satisfactory  concentration  and  separation.  Considerable  progress 
in  improvement  and  adaptation  of  various  methods  has  been  made, 
however,  and  a  number  of  mills  hav^  been  erected. 

In  general,  the  best  results  appear  to  have  been  obtained  by  hand 
sorting  and  wet  concentration,  supplemented  by  either  magnetic  or 
electrostatic  separation.  The  sortmg  is  much  faciUtated  by  use  of  a 
belt  conveyor.  Concentration  by  the  usual  jigging  and  table  methods 
eliminates  silica,  and  yields  a  lead  concentrate  commonly  containing 
the  bulk  of  the  gold  and  silver,  and  a  zinc  middling  holding  the  iron 
with  varying  amounts  of  gold  and  silver. 

The  separation  of  the  zmc  from  the  associated  iron  sulphides  is  in 
several  cases  satisfactorily  effected  by  magnetic  separation  with 
WetheriU  machines,  in  some  cases  by  the  International,  German, 
Ding,  etc.,  magnetic  machines,  and  in  other  cases  by  electrostatic 
machines,  most  commonly  the  Blake-Morscher,  while  on  certain  ores 
both  the  WetheriU  and  Blake-Morscher  are  employed.  Various 
processes,  including  dry  milling  and  flotation,  and  special  devices 
and  improvements  were  testea,  and,  as  will  be  noted  under  tiie 
respective  States,  gave  promising  results. 

(jf  the  39,287  tons  of  spelter  obtained  from  western  ores,  only  15.93 
per  cent  was  made  in  the  West,  nearly  all  the  remainder  being  treated 
at  the  smelters  in  the  natural-gas  region  of  Kansas.     The  higher  cost 
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of  fuel  in  the  West  in  comparison  with  the  cost  of  cheap  gas  in  Kansas 
and  Indian  Territory,  and  of  labor  as  compared  with  wages  in  Europe, 
has  naturally  retarded  the  progress  of  zinc  smelting  in  the  West,  llie 
higher  smelting  costs  in  the  West,  even  with  transportation  charges 
aoaed,  are  largely  responsible  for  the  great  shipments  to  the  East 
and  for  the  consideraole  exportation  of  Western  zinc  ores.  The 
intimate  association  of  so  many  desirable  metals  has  also  offered 
serious  difficulties  in  the  way  of  western  zinc  smelting.  Still  another 
difficulty  has  been  to  secure  a  smelter  process  which  will  give  satis- 
factory results.  Considerable  improvements  in  the  zinc  smelter 
plants  of  Colorado  were  made  and  the  erection  of  a  new  one  is 
annoimced. 

COLORADO. 

The  zinc  industry  in  Colorado  in  1906  continued  its  wide  and  profit- 
able expansion,  exceeding  all  records.  The  production  for  use  in 
spelter,  according  to  returns  from  smelters,  was  43,754  tons  of  zinc 
concentrates,  65,379  tons  of  smelting  ore,  together  with  109,133  tons 
of  ore,  which  yielded  32,456  tons,  or  16.25  per  cent  of  the  spelter  made 
in  this  country  from  United  States  ores.  Thus  Colorado  ranks  sec- 
ondj  being  surpassed  in  domestic  production  by  Missouri  alone.  In 
addition  to  this  considerable  quantities  of  zinc  ores  were  used  in 
making  lead-zinc  white,  zinc  oxide,  and  acid,  and  for  export.  The 
production  far  exceeded  that  of  all  other  Western  States  combined. 
General  conditions  have  been  favorable,  but  car  shortages,  especially 
at  Leadville,  and  insufficient  smelter  capacity  served  to  reduce  the 
total  production. 

A  number  of  bodies  of  zinc  ore  in  active  mines  were  developed, 
and  several  old  mines  that  had  been  abandoned  on  account  of  the 
zincky  character  of  the  ores  were  opened.  The  developments  have 
been  so  numerous  and  so  extensive  that  they  can  not  be  specified 
here.  The  large  replacement  ore  bodies  in  the  limestones  at  Lead- 
ville afforded  the  bulk  of  the  State's  output,  the  totals  from  this 
camp  alone  exceeding  those  of  all  other  western  camps.  In  Summit 
County  large  quantities  of  zinc  ore  of  smelting  and  concentrating  grade 
have  been  opened  at  Breckenridge,  and  developments  have  been 
successful  at  Kokomo.  Important  developments  were  also  made 
at  Georgetown,  Rico,  Creede,  Silverton,  Redcliffe,  and  Monteziuna. 

The  leading  problem  in  Colorado  has  been  not  to  find  zinc  ores,  for 
there  are  an  abundance  of  them  known,  and  some  of  them  very  high 
grade,  but  to  secure  adequate  treatment. 

The  active  investigation  of  various  methods  of  treating  these  com- 

Slex  ores,  which  was  carried  on  throughout  the  mining  areas  of  this 
tate  in  1906,  showed  many  results  in  the  form  of  improved  equip- 
ments to  old  mills  and  in  the  erection  of  many  new  ones.  Thus  six 
mills  are  now  running  on  Leadville  ore  and  others  are  building,  while 
numerous  additions  (as  that  of  the  100-ton  unit  to  the  Western  Min- 
ing Company's  plant)  are  being  made.  Several  small  mills  are  now 
stated  to  be  running  at  Georgetown. 

For  the  Colorado  ores  electrostatic  treatment  with  Blakc-Morscher 
machines  is  proving  satisfactory,  especially  for  weakly  magnetic  ores, 
while  in  several  cases  the  magnetic  separation  with  Wetherill  ma- 
chines is  adeauate.  At  the  new  Wilfley  mill  at  Kokomo  a  special 
roaster  is  luea  to  prepare  the  ores  for  treatment  by  Dings  magnetic 
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separator.  At  Rico  the  United  Rico  Mines  Company  has  been 
strongly  reorganized,  and  after  proving  extensive  booies  of  zinc  ores, 
and  conducting  experiments  on  treatment  of  the  same,  is  now  erect- 
ing a  mill  in  which  the  Stallman-Germer  flotation  process  is  to  be 
used.  In  smelting  the  great  development  of  zinc  resources  in  this 
State  and  elsewhere  in  tne  West  has  opened  a  larger  field  than  the 
single  spelter  plant  in  this  State — the  United  States  Zinc  Company's 
at  rueblo — can  fill.  Accordingly,  despite  the  fact  that  this  locaUty  is 
less  favored  for  fuel  and  labor  than  the  others,  the  zinc  spelter  indus- 
try is  growing.  During  the  year  additions  were  made  to  the  Pueblo 
spelter  plant  and  to  the  plant  of  the  United  States  Smelting  Com- 
pany at  Canyon,  and  at  date  of  writing  the  announcement  is  made 
that  the  Tri-BulUon  Smelting  and  Development  Company  has  de- 
cided to  erect  a  large  oxide  plant  at  Canyon. 

NEW    MEXICO. 

The  production  in  New  Mexico  in  1906  was  chiefly  by  the  two 

Sreat  zinc  mines  of  the  State,  the  Kelly  and  the  Graphic,  in  the  Mag- 
alena  Mountains,  Socorro  Coimty,  owned  and  operated  by  the  Tn- 
Bullion  Smelting  and  Development  Company  and  the  Ozark  Mining 
and  Smelting  Company,  respectively.  The  ores  are  mainly  restricted 
to  Umestones  adjacent  to  imeous  masses  and  appear  to  be  of  con- 
tact-metamorphic  origin.  The  carbonate  ores  pass  in  depth  into 
bodies  of  sulpnide  ores.  This  demand  for  the  New  Mexico  ores  was 
strengthened  by  the  successful  outcome  of  experiments  by  the  Ozark 
Mining  and  Smelting  Company  (affiUated  witn  the  Sherwin-WiUiams 
Paint  Company)  in  making  pigments  directly  from  mixed  zinc-lead 
ores  without  preUminary  separation,  which  resulted  in  the  erection 
in  February,  1907,  of  a  plant  for  this  purpose  at  Coffeyville,  Kans. 
The  larger  portion  of  the  ores  found  in  tnis  State  are  used  in  the 
manufacture  of  pigment.  Considerable  quantities  of  second-class 
sulphide  ore  are  snipped  to  Germany,  and  a  relatively  minor  portion 
goes  to  Kansas,  Missouri,  and  Colorado  for  spelter.  From  this  fact 
it  may  be  readily  imderstood  that  the  smelter  returns  alone  neces- 
sarily give  a  most  incomplete  indication  of  the  zinc  industry  of  the 
Territory.  (Supplementary  data  shows  that  they  are  somewhat 
too  low.)  In  tnis  instance  the  mine  returns  afford  the  most  com- 
plete index.  The  outlook  for  the  continuance  of  the  ereat  and  suc- 
cessful development  of  the  zinc  industry  in  New  Afexico  is  most 
promising. 

•      UTAH. 

• 
The  production  of  zinc  in  Utah  in  1906  almost  doubled  that  of  the 

S receding  record  year.  It  was  contributed  chiefly  by  the  Daly- 
udge  and  Daly-West  mines  at  Park  City,  the  former  affording  a 
large  percentage  of  crude  sulphide  ores,  and  by  the  Scranton  nune 
at  North  Tintic,  which  shipped  a  high-grade  smelting  ore,  largely 
carbonate.  Considerable  work  was  done  on  newly  opened  deposits 
in  the  Star  district,  Beaver  County.  Beyond  experimental  tests, 
little  was  accomplished  toward  the  utihzation  of  the  fissure  zinc  ore 
at  Bingham,  nor  the  known  reserves  of  the  Horn  silver  mine. 
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In  concentration  important  progress  was  made  at  the  50-ton  plant 
of  the  Western  Ore  Separating  Company  erected  late  in  September, 
1905,  at  Salt  Lake  City.  Ores  and  concentrates  carrying  at  least  20 
per  cent  zinc  were  treated  by  the  Blake-Morscher  machines,  and  45 
to  50  per  cent  zinc  product  and  iron  product  made,  the  former  being 
shipped  to  lola,  Kans.,  and  the  latter  sold  to  local  smelters.  Valuable 
improvements  were  made  on  the  separator,  and  thoroughly  success- 
ful experiments  with  the  Elmore  vacuum  oil  process  were  conducted. 
It  is  stated,  however,  that  freight  charges  were  prohibitive,  and  the 
plant  was  shut  down  near  the  end  of  the  year  1906.  In  the  Peck 
mill  near  Milford,  some  test  runs  on  the  zinc  dump  of  the  Horn  silver 
mine  were  carried  on,  but  no  shipments  were  made  during  the  year. 
At  the  May  Day  mine,  the  old  mill  was  refitted  for  treating  the  zinc 
ores  of  that  property  by  dry  process.     The  outcome  is  unknown. 

For  smelting,  about  one-third  of  the  zinc  product  went  to  Colorado, 
and  the  remainder  to  the  smelters  in  the  Kansas  gas  reeion. 

With  the  extensive  deposits  of  both  carbonate  and  sulphide  known 
in  the  region  tributary  to  Salt  Lake,  it  would  seem  improbable  that 
this  promising  zinc  field  can  be  left  imdeveloped  much  longer. 

IDAHO. 

The  zinc  content  of  the  lead  ores  in  the  great  mines  of  the  Coeur 
d'Alene  formerly  caused  a  considerable  inconvenience,  but  as  the 
bodies  have  been  followed  to  greater  depths,  the  zinc,  it  is  reliably 
stated,  has  decreased  imtil  at  present  it  is  negUgible,  not  being  high 
enough  to  interfere  and  too  low  to  save.  In  certain  outlying  prop- 
erties, however,  the  zinc  is  sufficiently  high  to  warrant  mining  for  it 
alone.  Thus,  the  Success'  Mining  Company  conducted  successful 
imdergroimd  exploration  of  its  property,  the  old  Granite  mine  in 
Nineimle  Canyon,  4^  miles  west  of  Wallace,  demonstrating  valuable 
zinc-lead  ore  shoots,  and  started  up,  in  October,  1906,  a  new  enlarged 
mill  of  150  tons  capacity,  equipped  with  jigs,  tables,  screens,  and 
settUng  tanks.  The  ordinary  wet  methods  are  stated  to  have  yielded 
a  45  to  50  per  cent  zinc  product,  and  a  55  to  60  per  cent  lead  product, 
with  40  to  45  ounces  of  silver;  this  was  shipped  east  for  smelting, 
and  constituted  the  principal  output  from  the  State.  The  old 
Frisco  mine,  at  Gem,  which  was  closed  down  some  years  ago  owing 
to  the  zincky  character  of  ores  and  to  water,  was  reopened  and  a 
mill  equipped  to  treat  450  tons  of  ore  a  day  by  the  usual  methods, 
supplemented  by  the  Ding  magnetic  separators.  It  was  expected  to 
be  running  early  in  1907,  and  to  yield  a  40  to  42  per  cent  zinc  and 
45  per  cent  lead  product.  The  ore  of  the  Hercules  mine  carries 
zinc,  and  a  shipment  of  hand-sorted  material  was  made.  Consider- 
able work  has  been  done  in  developing  the  prospects  in  Upper  Pine 
Creek,  south  of  Kellogg.  These  ores  carry  about  30  per  cent  zinc. 
The  Federal  Company,  operating  the  Douglas  mine,  made  a  ship- 
ment for  treatment  tests,  as  did  tne  Highland  Chief,  Nabob,  Surprise, 
and  other  properties. 

In  the  Wood  River  district  of  southern  Idaho  one  important  ship- 
ment of  the  previous  year  was  closed,  but  another  was  in  active 
operation,  shipping,  as  usual,  until  the  small  mill  was  closed  for  im- 
provements. Still  other  exploration  was  conducted  on  other  prop- 
erties. 
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MONTANA. 

The  production  of  zinc  by  Montana  in  1906,  the  second  year  it  was 
engaged  in  this  industry,  was  more  than  double  that  of  1905.  This 
increase  was  in  spite  or  the  entire  destruction  in  July,  1906,  of  the 
concentrating  plant  at  Butte,  owned  and  operated  by  the  Montana 
Zinc  Company,  the  largest  interest  in  this  industry  in  the  State. 

This  loss  precipitated  unfortunate  financial  difficulties,  which, 
however,  were  satisfactorily  settled  in  November.  It  was  then 
planned  to  reorganize  as  the  Butte  Copper  and  Zinc  Company  and 
to  erect  a  new  mill  of  latest  pattern  to  treat  the  zinc  ores  or  its  prop- 
erties, including  the  Emma  and  Zeremia  claims,  by  the  electrostatic 
process  with  Blake-Morscher  machines.  It  was  expected  that  the 
plant  would  be  in  operation  by  September,  1907. 

The  ores  of  the  Lexington,  the  Alice,  and  other  properties  in  the 
vicinity  of  Butte  carry  high  zinc  values,  and  it  is  reported  that  plans 
are  on  foot  for  extracting  them.  Various  attempts  have  been  made 
to  save  the  zinc  in  ores  n*om  several  small  camps  in  the  State,  but, 
so  far  as  learned,  they  have  not  as  yet  proved  successful. 

NEVADA. 

In  1906  the  zinc  production  of  this  State  more  than  quadrupled 
that  of  the  precedmg  year.  The  chief  producer  was  the  Potosi 
mine,  in  Lincoln  County,  and  new  producers  were  added.  At  the 
Nevada  Comjnonwealth  Mining  and  MiUing  Company's  plant,  in 
Washoe  County,  a  mill  of  150  tons  capacity  began  operation  early 
in  1907  for  treating  the  complex  zinc-lead  ores  of  that  property. 
The  ores  of  this  State  were  smelted  in  Kansas  and  Colorado. 

ARIZONA. 

No  ore  shipments  were  reported  from  this  State  last  year,  the 
ores  for  the  spelter  credited  being  mined  and  shipped  in  1905,  but 
smelted  and  settled  for  in  1906.  Nevertheless,  several  properties 
are  said  to  have  developed  large  bodies  of  zinc  ores  and  to  be  planning 
for  treatment  of  the  same,  so  that  it  is  not  improbable  that  the  cur- 
rent year  will  witness  Arizona's  largest  zinc  production. 

CALIFORNIA. 

Califomia's  history  as  a  zinc  producer  began  in  1906.  Zinc  depos-. 
its  were  developed  in  Orange,  Snasta,  Mariposa,  and  San  Bernardino 
counties,  and  shipments  were  made  from  the  Silverado  mine  (Orange 
County),  operated  by  the  Western  Zinc  Company.  A  mixed  ore 
carrying  spnalerite  and  pyrite  is  concentrated  at  the  mine,  and  the 
proauct  is  used  for  the  manufacture  of  chemicals  at  San  Francisco. 
The  zinc-bearing  copper  sulphide  ores  at  the  Afterthought  mine,  in 
Shasta  County,  were  treated  experimentally  for  making  zanc  oxide, 
and  methods  of  treatment  to  save  the  zinc  values  in  those  at  the 
Bully  HiH  mine  were  considered. 
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FOREIGN. 
BRITISH   COLUMBIA. 

In  1906  102  tons  of  concentrates  and  348  tons  of  smeltine  ore 
were  imported  from  Canada  for  smelting  in  this  coimtry,  and  yielded, 
according  to  direct  returns  from  smelters,  201  tons  of  spelter.  Keturns 
from  all  the  smelters  in  Canada  state  that  no  zinc  ores  from  the 
United  States  were  smelted  in  Canada;  654  tons  of  zinc  are  reported 
to  have  been  made  in  that  country. 

The  possibilities  presented  by  the  zinc  mines  of  British  Columbia 
led  to  the  appointment  of  a  commission  of  experts  in  the  main 
branches  of  the  zinc  industry,  under  the  general  direction  of  the 
Dominion  superintendent  of  mines,  to  examine  the  zinc  mines  and 
prospects  of  British  Columbia  and  to  investigate  the  treatment  and 
marketing  of  their  ores. 

As  a  result  of  these  investigations  it  appears  that  considerable 
deposits  of  sulphide  zinc  ores  or  commercial  grade  have  been  opened 
in  Ainsworth,  Slocan,  East  Kootenai,  and  Nelson,  while  others  have 
been  prospected  in  the  Clayoquot  division  of  Vancouver  Island, 
Texaaa  Island,  in  the  New  Westminster  district  of  the  main  coast, 
and  in  Similkameen,  Kamloops,  Kettle  River,  Revelstoke,  Arrow 
Lake,  Illecillewaet,  Lardeau,  Steele,  and  Golden  districts  in  the  inte- 
rior of  British  Columbia. 

The  largest  developments  were  found  in  Slocan  and  Ainsworth, 
and  believed  td  affora  an  annual  output  of  15,000  and  16,000  tons  of 
50  per  cent  grade.  The  low-grade  ores  were  found  to  yield  best 
results  when  concentrated  by  magnetic  processes,  and  local  smelting 
was  recommended. 

A  zinc  smelter  was  completed  at  Frank,  Alberta,  in  a  region  con- 
veniently located  with  reference  to  extensive  coal  fields.  In  treating 
a  shipment  of  zinc  ores  from  the  Slocan  district,  defects  in  the  appa- 
ratus were  developed,  and  it  is  understood  that  this  plant  has  since 
remained  closed.  A  smelting  plant  of  10  tons  total  capacity  for  treat- 
ing zinc  ores  by  the  electrothermal  process  is  being  erected  at  Nelson. 
Although  the  ore  and  enterprise  to  develop  the  same  appear  sufficient, 
the  future  of  the  zinc  industry  in  Canada  will  probably  depend  largely 
on  the  United  States  tariff  on  zinc  imports  and  on  the  perfection  of 
local  concentration  and  smelting  practice. 

• 

MEXICO. 

The  demand  for  zinc  ores  by  the  United  States  in  excess  of  the 
domestic  supply,  especially  for  the  extremely  desirable  oxidized  ores, 
have  led  to  wide  and  successftil  exploration  and  exploitation  of  exten- 
sive zinc  deposits  in  Mexico.  Regular  shipments  are  made  from 
camp>s  in  the  States  of  Nuevo-Leon,  Coahuila,  and  Chihuahua,  and 
deposits  are  being  opened  elsewhere  as  far  south  as  Guererro. 

Shipments  of  zinc  ores  from  Mexico  treated  in  the  United  States 
(Missouri,  E^ansas,  and  Colorado)  in  1906  amounted  to  2,583  tons  of 
concentrates  and  84,069  tons  of  crude  ore,  together  86,652  tons,  which 
yielded  24,876  tons  of  spelter.  Most  of  these  were  carbonate  ores, 
though  some  were  mixea,  and  in  depths  will  doubtless  develop  into 
sulphide  ores*    The  erection  of  a  zinc  smelter  in  Chihuahua  is  con- 
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sidered,  but  the  lack  of  suitable  fuel  supply  is  a  serious  diJEculty ;  the 
erection  of  one  at  Laredo,  Tex.,  and  of  another  at  Osceola,  Okla. 
(Ind.  T.),  in  the  natural-^as  fields,  is  also  reported. 

Under  the  present  freight  charges  costs  of  shipping  and  treating  in 
Kansas  are  slightly  less  than  for  those  abroad.  Several  mills  have 
been  erected  and  others  are  in  process  of  construction.  The  Ameri- 
can Smelters  Securities  Company  has  eauipped  the  mills  at  its  mines 
at  Velardefia,  Durango,  and  at  its  Tecolotes  mine  at  Santa  Barbara, 
with  magnetic  separators.  A  concentrating  plant  at  the  Tiro  Greneral, 
Charcas,  San  Lms  Potosi,  has  been  equipped  with  Sutton-Steele  dry 
tables  and  with  Sutton-Steele  dielectnc  separators. 

AUSTRALIA. 

The  greatest  development  of  zinc  resources  and  of  concentration  of 
zinc  ores  during  the  year  has  been  in  Australia  in  the  Broken  Hill  dis- 
trict. Enormous  accumulations  of  zinciferous  tailings,  after  lying 
idle  for  years,  are  attracting  investors.  In  view  of  the  rising  price  oi 
spelter  much  investigation  of  concentration  has  been  earned  on, 
several  flotation  processes,  besides  magnetic,  being  tried.  As  a  result 
a  number  of  large  mills  of  great  capacity  are  in  various  stages  of  con- 
struction and  zinc  smelting  to  provide  spelter  for  local  consumption  is 
planned.  Several  large  smelters  are  being  built  in  Europe  to  treat  the 
anticipated  production  of  zinc  concentrates.  Other  thin^  being 
equal,  this  Australian  output  is  expected  to  exert  considerable  influ- 
ence upon  the  price  of  zinc  m  the  near  future. 

EUBOPE. 

In  Europe,  Belgium  and  Silesia  continue  to  be  the  lai^est  pro- 
ducers. Large  Norwegian  deposits  near  Christiania  are  to  be  worked 
by  a  Grerman  company.  In  Russia  calamine  was  mined  as  usual  and 
treated  at  the  smelting  works  at  Bendin,  Constantine,  and  Pauline. 
Turkey  also  entered  as  a  new  producer  of  zinc. 

ASIA. 

In  Japan  a  company  has  been  organized  to  conduct  zinc-smelting 
business  in  answer  to  local  demand. 

AFRICA. 

In  Africa  the  Djebel  Ouasta  mine  in  Constantine,  Department  of 
Algeria,  has  worked  its  large  deposit,  while  in  mid-Africa,  in  Rho- 
desia, zinc  deposits  were  opened  and  a  trial  shipment  of  zinc  ore  from 
Beira  to  Swansea,  Wales,  was  made. 

REDUCTION. 

CONCENTRATION  AND  SEPARATION. 

In  the  entire  field  of  zinc  manufacture  no  single  factor  has  con- 
tributed as  much  toward  the  expansion  of  the  zinc  industry  as 
improvements  in  concentration  and  separation.  Great  activity  has 
been  manifested  alons  these  lines  in  recent  years,  and  the  year  1906 
witnessed  the  succ^tssml  outcome  of  several  important  investigations 
and  the  actual  application  of  results,  especially  in  America  and  in 
Australia. 
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In  this  country  considerable  progress  has  been  made  in  the  adoption 
of  magnetic  electrostatic  and  notation  processes.  Noteworthy  is  the 
success  in  treating  low-grade  lead  ores  in  Wisconsin  by  magnetic  sepa- 
ration, most  frequently  with  the  Cleveland-Knowles  machine,  follow- 
ing preliminary  roasting  in  a  special  roaster,  usually  of  the  Galena 
lype,  a  concentrate  averaging  58  per  cent  zinc  being  secured.  Suc- 
cess has  also  been  attained  in  Colorado  by  the  adoption  of  Wetherill 
separators. 

In  electrostatic  separation  improvements  were  made  on  the  Blake- 
Morscher  machine,  and  it  was  found  to  meet  the  requirements  of  the 
complex  ores  of  Leadville  and  other  camps  in  Colorado,  and  also  of 
the  Great  Basin  ores  at  the  Salt  Lake  plant.  Sutton-Steele  dry  tables 
and  dielectric  separators  have  been  installed  at  Charcas,  San  Luis 
Potosi,  Mexico.  A  flotation  process  for  separating  fluorite-blende 
ores  has  been  developed  with  great  success  by  the  Sanders  Zinc  Sepa- 
rating Company  at  Marion,  Ky.  A  dilute  solution  of  sulphate  of 
alumina,  containing  an  excess  of  AlgOg,  is  employed  for  floating  the 
blende,  and  a  59  per  cent  zinc  product  obtained.  Critical  experi- 
ments with  the  Elmore  process  were  successfully  carried  on  at  the 
Lanyon  mill.  Salt  Lake  City,  Utah.  At  Rico,  Colo.,  following  a  series 
of  experiments,  a  plant  is  being  erected  in  which  the  Stallman-Germer 
flotation  process  will  be  used.  In  southwest  Missouri  concentration 
is  largely  employed.  Progress  in  milling  was  not  particularly  in  the 
adopting  of  new  processes,  but  in  the  enlargement  of  plants,  the 
erection  of  large  mills,  equipment  with  latest  and  best  machinery, 
and  the  gener^  refinement  of  mill  practice.  In  Australia  extensive 
experiments  in  separating  these  zinc  and  lead  sulphides  have  been 
watched  with  deepest  interest  by  all  concerned  in  this  diflScult 
problem.  Besides  the  usual  methods  of  magnetic  separation,  a 
number  of  special  flotation  processes  were  developed.  The  Delprat 
and  Potter  processes,  the  former  using  salt  cake  and  the  latter  free 
acid,  were  most  extensively  adopted.  The  Delprat  is  reported  to  be 
successfully  treating  4,500  tons  of  tailings  weekly  at  the  Proprietary 
mine,  while  the  Potter,  which  was  the  original  flotation  process, 
has  recently  been  replaced  in  the  operations  of  the  Zinc  Corpo- 
ration by  the  Cattemole  process,  which  uses  oil  as  the  flotation 
medium  and  is  a  modification  of  the  original  Elmore  process.  In 
another  the  De  Baray  process  is  used  as  the  flotation  medium.  It 
is  stated  that  the  acid  systems  yield  40  to  42  per  cent  zinc  concen- 
trates, and  the  Cattemole  oil  process  43  to  45  per  cent.  As  a  result 
of  these  experiments  active  operations  in  the  zinc  industry  were 
imdertaken.  The  Broken  Hill  Proprietary,  reported  to  own  a  dump 
containing  over  2,500,000  tons  of  zincky  tailings,  erected  an  exten- 
sive plant,  and  a  body  of  Australian  and  Enghsh  capitaUsts,  incor- 
porating as  the  Zinc  Corporation,  secured  dumps  of  zinc  tailings 
carrying  17  to  19  per  cent  zinc  reported  to  amount  to  1,275,000  tons 
and  roughly  estimated  to  contain  900,000  tons  of  zinc,  350,000  tons 
of  lead,  and  22,000,000  ounces  of  silver. 

SMELTING. 

The  favorable  market  for  zinc,  leading  to  increased  ore  shipments, 
also  the  profitable  margin  between  the  price  of  zinc  in  ore  and  in 
spelter,  served  CTeatly  to  stimulate  the  zmc-smelting  business.  One 
extensive  new  plant  nas  started  operations,  several  new  smelters  are 
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being  erected,  others  are  planned,  and  the  capacities  of  old  plants 
are  being  increased. 

The  growth  has  been  general  rather  than  Hmited  to  any  locality  or 
department,  although  considerable  outlays  for  equipment  were  made 
to  meet  the  growing  demand  for  zinc  oxide,  as  well  as  for  treating  the 
rapidly  increasing  output  from  the  far  West  and  Mexico. 

An  extensive  plant  for  making  both  zinc  oxide  and  spelter  was 
erected  by  the  Mineral  Point  Zinc  Company  at  Depue,  111.  In 
March,  1907,  two  blocks  of  the  new  plant  at  Dearing,  Kans.,  were 
fired  up,  and  at  present  all  four  blocks  of  600  retorts  each  are  in  full 
operation.  This  plant,  together  with  the  older  one  at  Caney,  Kans., 
owned  by  the  Caney  Zinc  Company,  was  purchased  in  January,  1906, 
by  the  newlv  orgamzed  American  Zinc,  Lead,  and  Smelting  Company. 

In  the  selection  of  sites  for  new  smelters  the  threatened  e^aus- 
tion  of  the  gas  supply  in  the  Kansas  field  led  builders  to  look  else- 
where. Rehable  information  has  been  received,  however,  that  a 
new  supply  of  gas  has  recently  been  struck  in  Kansas,  which  prom- 
ises greatly  to  extend  the  smelting  life  of  that  section.  Before  this 
discovery,  however,  the  indications  for  gas  supply  in  Indian  Terri- 
tory, together  with  the  recent  ore  developments  in  the  region  south 
from  the  southwest  Missouri  lead-zinc  fields  in  Arkansas  and  Okla- 
homa (Indian  Territory),  appear  to  have  attracted  builders.  Thus 
the  new  Lanyon  Starr  smelter,  located  at  Bartlesville,  Ind.  T.,  was 
completed  in  1906,  and  reported  to  be  fired  up  in  February,  1907. 
This  was  originally  plannea  for  four  blocks,  wdth  capacity  of  450  tons 
of  ore  a  week,  and  an  extension  of  two  blocks,  givmg  a  capacity  of 
600-750  tons.  The  National  Zinc  Company  is  stated  to  have  secured 
a  10,000-acre  tract  of  gasi-producing  land  in  Indian  Territory  and  to 
have  broken  ground  for  a  zinc-smelting  plant  of  500  tons  daily 
capacity.  The  Hegeler  Brothers  report  that  the  works  which  they 
are  constructing  at  Danville,  111.,  are  not  yet  completed,  but  they 
are  expected  to  start  up  in  1907.  A  concentrator  is  now  being  con- 
structed by  the  United  Rico  Mines  Company  at  Rico,  Colo.,  m  the 
expectation  of  treating  zinc  ores  on  a  large  scale,  and  the  United 
States  Smelting  Company  is  considerably  increasing  the  capacity  of 
its  Pueblo  plant.  Tne  Wallace  Ore  Reduction  Company  is  stated 
to  be  planning  the  erection  of  a  large  zinc  smelter  at  Denver,  Colo. 
The  necessary  addition  for  treating  zinc  ores  is  being  made  at  the 
new  Heinze-Coram  smelter  at  Basin,  Mont.,  and  the  erection  of  sev- 
eral other  smelters  is  understood  to  be  contemplated. 

In  a4dition  to  the  new  furnaces  with  1 ,600  retorts  fired  up  at  the 
new  Depue  plant  of  the  Mineral  Point  Company  and  the  2,400 
retorts  started  up  by  the  American  Zinc,  Lead,  and  Smelting  Com- 

Eany  at  its  new  Dearing  plant,  the  capacity  of  other  smelters  has 
een  significantly  increased.  Among  tne  more  important  enlarge- 
ments was  that  by  the  Cockerill  Zinc  Companv  to  its  Pittsburg, 
Kans.,  plant  of  three  blocks  of  furnaces,  a  total  of  672  retorts;  by  the 
Matthiesson  and  Hegeler  Zinc  Company  to  its  plant  at  La  Salle,  lU., 
of  300  retorts;  by  the  Caney  Zinc  Company  (American  Zinc,  Lead, 
and  Smelting  Company)  to  its  Caney  plant,  one  furnace  of  300 
retorts;  by  the  Sandoval  Zinc  Company  at  Sandoval,  HI.,  two  fur- 
naces; by  the  United  Zinc  and  Chemical  Company,  to  its  plant  at 
lola,  Kans.,  two  furnaces,  each  of  240  large  retorts  (muffles),  and  by 
the  IlUnois  Zinc  Company  of  40  retorts. 
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In  other  countries,  also,  smelting  developments  have  been  active. 
Thus,  in  Canada  a  smelter  is  now  praparea  to  further  the  develop- 
ment of  the  zinc  industry,  though  it  treated  no  ores  from  this  coun- 
tnr  in  1906.  In  Mexico,  m  connection  with  the  active  development 
of  zinc  resources,  the  erection  of  smelters  is  bein?  considered.  An 
application  for  the  estabhshment  of  one  at  Coahuila,  or  Nuevo  l<eon, 
at  a  cost  of  $5,000,000,  is  announced. 

In  Europe  extensive  preparations  are  being  made  for  smelting 
rapidly  increasing  shipments  of  zinc  ores,  received  chiefly  from  Aiis- 
traha.  Thus^  the  Central  Zinc  Company  of  the  Sulphide  Corporation, 
of  Australia,  is  erecting  an  important  plant  at  Hartlepool,  in  northern 
England,  near  the  mouth  of  the  Tees.  In  South  Swansea  the  upper 
Bank  plant,  one  of  six  now  operating  there  on  smelting  zinc,  is  bemg 
doubled  in  capacity  to  120  tons  a  week.  Beer,  Sondheimer  &  Co. 
is  constructing  extensive  works  on  the  docks  at  Hambui^  for  handling 
and  reducing  zinc  ores.  In  these  works  a  new  process  will  be  em- 
ployed in  which  the  essential  feature  is  prelimmary  distillation  of 
ore  in  special  furnaces,  the  zinc  being  collected  as  zinc  oxide.  In 
Australia  the  Broken  Hill  Proprietary  Company  has  erected  new 
works  in  New  South  Wales  for  treating  concentrates.  The  Sulphide 
Corporation  is  operating  at  Cockle  Creek,  and  plans  to  increase  the 
capacity  of  that  plant  during  the  current  year,  while  the  Zinc  Cor- 
poration is  reported  to  be  constructing  works  near  South  Block 
Mine,  Broken  Hill,  for  treating  zinc  tailings. 

TRADE  CONDITIONS. 

WORLD'S  PRODUCTION. 

The  world's  production  of  spelter  in  1906  increased  48,730  tons, 
or  6.7  per  cent.  Of  this  the  principal  share  was  contributed  by  the 
United  States,  which  exceeded  its  production  of  the  preceding  year 
by  20,921  tons,  or  10.3  per  cent.  The  next  larger  gams  were  made 
by  Belgium  and  Silesia,  with  7,722  and  7,039  tons,  respectively, 
iudicatmg  an  increase  of  4.7  and  4.8  per  cent.  The  production  of 
the  United  States  comprised  28.9  per  cent,  nearly  one-third  of  the 
entire  production  of  tne  world.  The  following  totals  for  foreign 
countries  are  those  published  by  the  Henry  R.  Merton  Company,  of 
London: 

The  worbfi  production  o/  tine,  1904-1906,  in  i/tort  tons. 


Coodtry. 

1904. 

1005. 

1900. 

AortralU 

ii'm 

138  S3S 
186,704 

'11 

!!;■„■! 

203,849 

1)93, 022 

727,292 

n&a 

38.0 
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IMPORTS  AND  EXPORTS. 

The  imports  and  exports  of  zinc  in  its  different  forms  by  the  United 
States  for  the  years  1902-1906,  as  reported  by  the  Bureau  of  Statis- 
tics of  the  Department  of  Commerce  and  Labor,  were  as  follows: 

Zinc  imported  and  entered  for  consumption  in  the  United  States,  1902-1906,  in  short 

tons. 


Year. 


1902 
1903 
1904 
1905 
1906 


Block  or  pigs. 

Sheets. 

Old. 

Value  of 
manufac- 
tures. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

448 
202 
341 
428 
1,021 

$36,536 
19, 161 
34,211 
46,295 

240,632 

68 
129 
17 
14 
22 

$8,339 
8,537 
2,230 
1,953 
3,236 

157 

163 

36 

86 

79 

$8,299 

11,772 

3,247 

5,110 

7,647 

$32,706 

10,376 

10,394 

8,253 

2.904 

Total 
value. 


$85,882 

49,846 

50.062 

61,611 

a  254, 419 


a  Not  including  more  than  41,174  short  tons  of  zinc  ore,  valued  at  $989,880.    The  tonnage  of  a  part  of 
this  ore  import  was  not  given  prior  to  July  1.  1906. 

Exports  of  zinc  ore  and  of  manufactvrts  of  zinc  of  domestic  production,  190S-1906,  in 

short  tons. 


Year. 


1902 
1903 
1904 
1905 
1906 


Zinc 

lore. 

Plates,  sheets,  pigs, 
or  bars. 

Value  of 
manufac- 
tures. 

Quantity. 

Value. 

Quantity. 

Value. 

55,733 
39,411 
35,911 
30,946 
27,720 

$1,449,104 
987,000 
905.782 
848,451 
733.300 

3,237 
1,521 
10,147 
5,516 
4,670 

$300,557 
163,379 

1,094,490 
682.254 
583,526 

$114,197 

71,354 

117.957 

150,995 

204,260 

Total 
value. 


$1,863,858 
1,221,733 
2,118,229 
1.690,700 

a  1,521,005 


o  Not  including  15,887  short  tons  of  zinc  dross,  valued  at  $1,103,706. 
Imports  of  zinc  oride,  1901-1906,  in  short  tons. 


Year. 


1901. 
1902. 
1903. 


Year. 


Dry. 


InoQ. 


1,293 
1,718 
2.006 


112 
171 
146 


Exports  of  zinc  oxide,  1904-1906. 

1904 short  tons. .  8, 157 

1905 do....  11,280 

1906 do.. . .  15,  578 


$628,494 

810,203 

1, 149,  297 


CUSTOMS  DUTIES  ON  ZINC  ORES. 

The  agitation  of  the  question  regarding  the  classification  of  certain 
zinc  ores  under  customs  acts  and  the  assessment  of  duties  on  them 
was  brought  to  a  head  early  in  1906.  It  was  originally  maintained 
by  certain  mine  operators,  "notably  those  of  Joplin,  Mo.,  that  under 
preyailinj^  practices  importation  by  smelter  companies  of  oxidized 
ores  of  zinc,  which  could  be  both  Sought  and  smelted  more  cheaply 
than  their  sulphide  ores,  tended  to  injure  the  zinc-mining  industry 
in  this  coimtrv.  Accordingly,  on  February  12, 1906,  the  Secretary  of 
the  Treasury  issued  the  following  order:  "^"ou  are  hereby  iostructedy 
following  tlie  advice  of  the  Attorney-General,  to  classify  ores  chiefly 
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valuable  for  the  zinc  which  they  contain,  as  metallic  mineral  sub- 
stances in  a  crude  state,  under  paragraph  183  of  the  existing  tariflF 
act,  at  the  rate  of  20  per  cent  ad  valorem.  You  will  admit  calamine, 
silicate  of  zinc,  free  under  paragraph  514."  Against  this  ruling  the 
zinc-smelting  interests  brought  a  test  case  in  the  name  of  the  Kan- 
sas City  Spelter  Company. 

The  tanflF  act  of  1907  contains  the  following  paragraphs: 

Art.  181.  Lead-bearing  ore  of  all  kinds,  IJ  cents  per  pound  on  the  lead  contained 
therein,  etc. 

Art.  183.  Metallic  mineral  substances  in  a  crude  state  and  metals  unwrought  not 
specially  provided  for  in  this  act,  20  per  centum  ad  valorem,  etc. 

FREE   LIST. 

Art.  514.  Calamine. 

Art.  614.  Minerals,  crude  pr  not  advanced  in  value  or  condition,  by  refining  or 
regrinding  or  by  other  processes  of  manufacture. 

The  parties  to  the  controversy  presented  evidence  in  support  of 
their  respective  contentions  before  the  Board  of  United  States  Gen- 
eral Appraisers.  The  contention  of  the  importers  was  that  the  car- 
bonates and  silicates  of  zinc  are  free  of  duty  under  the  provision  in 
paragraph  514  for  calamine,  and  that  the  others,  the  sulphides  of 
zinc,  or  olende^  are  free  imder  paragraph  614  as  crude  minerals. 

The  record  m  these  cases  is  volummous,  consisting  of  the  testi- 
mony of  many  witnesses  on  both  sides,  supplemented  by  references 
to  and  extracts  from  a  large  number  of  scientific  authorities. 

The  conclusion  of  the  Board  of  General  Appraisers  was — 

that  the  carbonates  and  silicates  of  zinc  are  included  within  the  meaning  of  the  term 
examine  as  used  in  paragraph  514,  and  that  they  are  free  of  duty  under  said  paragraph 
and  also  under  paragraph  614,  and  that  the  sulphide  of  zinc  is  free  under  the  para- 
graph last  named  as  crude  minerals,  etc.,  subject,  however,  to  the  qualification  that 
when  lead  is  found  in  these  ores  duty  shall  be  taken  on  the  amount  of  lead  contained 
therein  as  described  in  paragraph  181.  *f 

The  substance  and  present  status  of  the  entire  matter  is  concisely 
summarized  in  direct  advice  of  the  Secretary  of  the  Treasury  to  the 
Survey  under  date  of  March  25,  1907,  in  which  he  says: 

I  have  the  honor  to  state  that  the  zinc  ores  are  not  provided  for  eo  nomine  in  the 
tariff  act  of  July  24,  1897,  but  it  is  the  practice  of  collectors  of  customs,  approved  by 
this  Department,  to  assess  dutjr  upon  zinc  ores  other  than  calamine,  under  paragraph 
183  of  the  said  act,  a  copy  of  which  is  herewith  inclosed,  as  metallic  mineral  substances 
in  a  crude  state  at  the  rate  of  20  per  cent  ad  valorem.  A  number  of  protests  filed  with 
collectors  against  this  classification  have  been  decided  in  favor  of  the  importers,  the 
merchandise  being  held  to  be  entitled  to  admission  free  of  duty,  under  paragraph  614, 
as  crude  minerals,  and  a  number  of  protests  against  the  classification  under  paragraph 
183  are  still  pending. 

Cidamine  is  admitted  free  of  duty  under  paragraph  514,  but  the  Department  holds 
that  the  term  "calamine"  should  be  confined  to  ores  whose  component  material  of 
chief  value  is  carbonate  of  zinc  and  that  only  ores  whose  component  material  is  car- 
bonate or  silicate  of  zinc  fall  within  the  term  "calamine." 

Zinc  ores  or  other  ores  containing  lead  in  commercial  quantities  are  admitted  free 
of  duty  save  for  the  lead  contained  therein,  which  is  assessed  with  duty  under  para- 
graph 181  at  the  rate  of  IJ  cents  per  pound. 

CONSUMPTION. 

The  home  consumption  of  spelter  in  the  United  States  in  1906  was 
220,781  tons,  an  increase  over  that  of  the  preceding  year  of  20,343 
tons,  or  10.6  per  cent.    The  consumption  from  1900  to  1905,  in  tons. 
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has  been  as  follows:  1900,  99,399;  1901,  141,697;  1902, 152,682;  1903, 
154,381;  1904,  180,911;  1905,  200,438. 

Consumption  of  spelter  in  the  United  States  in  190(y,  in  short  Urns. 
Supply: 

Stock  at  b^inning  of  year 3, 463 

Production 224, 770 

ImpK)rts  for  consumption 1, 043 

Total  available 229, 276 

Withdrawn : 

Stock  at  close  of  jrear * 3, 824 

Exports,  foreign,  in  bond 1 

Exports,  domestic 4, 670 

Total  withdrawn 8, 495 

Apparent  domestic  consumption 220, 781 

Statistics  regarding  the  uses  of  spelter  were  not  collected  by  the 
Survey  for  1906,  owing  to  the  already  numerous  new  features  at- 
tempted. The  hearty  spirit  of  cooperation  shown  by  producers  of 
spelter  in  furnishing  their  statistics  encourages  an  eflFort  to  secure 
statistics  on  consmnption  from  the  consmners  in  the  future.  The 
following  table,  as  prepared  by  Mr.  W.  R.  Ingalls  and  published  in  the 
Engineering  and  Minmg  Journal,  gives  the  principal  purposes  for 
which  spelter  was  used  in  this  country  in  1905  and  1906: 

Uses  of  spelter  in  the  United  States. 


Purpose. 


Galvanizing 

Brass  making 

Sheet  zinc 

Lead  desilverization. 
Other  purposes  a 


Total. 


1905. 

1906. 

Quantity. 

Percent. 

Quantity. 

Percent. 

Short  toru. 

100.000 

52,000 

34.000 

2,400 

10,854 

50 
26 
17 

Short  tons. 

124,000 

57,000 

36,000 

2,5110 

6,000 

55 

25i 

16 

1 

n 

199.254 


100 


225,500 


100 


«The  apparent  faUing  off  in  the  consumption  of  zinc  for  'other  purposes "  in  1906  is  explained  by 
a  more  complete  Itemization  of  the  consumption  in  1906;  in  other  words,  there  was  probably  more 
spelter  used  for  brass  making  in  1905  than  the  above  table  shows. 

World* s  consumption  of  spelter  in  1906.^ 

Short  tons. 

Austria-Hungary 31, 746 

Belgium 38,581 

France 69, 665 

Genuany 161, 266 

Great  Britain 168, 652 

Holland 4,409 

Italy 11, 023 

Russia 18, 739 

Spain 5.181 

United  States 220,781 


Total 730,043 

United  States,  percentage  of  world  consumption 30 


•  Computed  from  statistics  pabUshed  by  MetallgeeeUscbaft  and  MetaltoiiBisdie  GewJiwrhaft  A.-Q., 
Apitt,  1907.  Frankfort-oiKtbe-Main,  p.  65-<S. 
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PRICES. 


The  general  rise  in  the  price  of  spelter  which  began  in  1900  con- 
tinued through  1906.  The  average  price  in  New  York  for  1906  was 
$0.061 ;  in  St.  Louis,  $0,060,  the  highest  monthly  price  reached  being 
$0.0659  in  December,  and  the  lowest,  $0.0599,  in  M^.  This  maximum 
monthly  average  of  $0.0659  was  the  highest  since  May  and  Jime,  1899, 
and  except  that,  the  highest  since  February  and  March,  1880,  that  is, 
lor  sixteen  years.  As  the  average  monthly  price  was  much  higher  than 
the  price  in  the  high-record  year,  1899,  except  during  the  abnormal 
and  short-Uved  rise  in  the  latter  year,  the  pnce  in  1906  may  be  said 
to  have  again  reached  the  level  at  which  it  stood  during  the  middle 
seventies  and  toward  which  it  has  been  rising  since  the  early  eighties. 

In  detail  it  is  to  be  noted  that  the  opening  price  with  the  January 
average  of  $0.06487,  gradually  fell  almost  to  tne  minimum  in  March, 
rose  sfightly  in  April,  and  descended  on  May  24  and  29  to  the  lowest 
point  reached  during  the  year,  namely,  $0.0590.  After  another  false 
start,  rising  in  Jime,  only  to  fall  nearly  back  to  the  lowest  point  in 
July,  the  price  then  moved  actively  upward,  closing  the  year,  Decem- 
ber 28  and  31,  with  a  maximum  price  of  $0.0670. 

The  following  table,  giving  highest  and  lowest  prices  of  spelter  in 
each  month  for  the  years  1902-1906,  inclusive,  is  based  from  1902- 
1905  on  figures  in  the  Iron  Age;  the  1906  figures  are  from  daily  quo- 
tations inEngineering  and  Mining  Journal. 


Price  of  common  western  spelter  in  New  York  City^  1902-1906^  by  months. 

[Cents  per  pound.] 


Year. 

January. 

February. 

March. 

April. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1902          

4.30 
4.90 
5.10 
6.20 
6.70 

4.25 
4.55 
4.90 
6.10 
6.00 

4.25 
5.05 
5.10 
6.15 
6.15 

4.00 
4.97 
4.95 
6.10 
6.05 

4.35 
5.75 
5.20 
6.15 
6.35 

4.20 
5.05 
5.05 
5.87 
6.10 

4.45 
5.75 
5.27 

4.40 

1903 

5.50 

1904 

5.20 

1906 

6.00  1           5.75 

1906 

6.15 

6.05 

1 

Year. 

May. 

June. 

July. 

Aug 

list. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

5.05 
5.87 
4.87 
5.25 
5.97 

Highest. 

Lowest. 

1902 

4.65 
5.80 
5.22 
5.70 
6.10 

4.40 
5.75 
4.95 
5.40 
5.90 

4.85 
6.26 
4.95 
5.35 
6.20 

4.80 
5.75 
4.75 
5.25 
6.00 

5.35 
6.25 
4.90 
5.60 
6.05 

5.60 
6.00 
5.07 
5.80 
6.05 

6  35 

1903 

5  80 

1904 

4.90 

1905 

5.60 

1906 

6.02 

Year. 

September. 

October. 

November. 

Decei 

nber. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

Highest. 

Lowest. 

1902 

5.50 
6.10 
5.15 
5u05 
6l35 

5.30 
6.00 
5.07 
6.75 
6.05 

5.50 
6.12 
5.37 
&15 
6.30 

5.40 
6.00 
5.16 
6.00 
6.15 

5.35 
6.00 
5.80 
6.25 
6.45 

5.10 
5.26 
5.37 
6.10 
6.25 

5.00 
5.25 
6.12 
6.60 
6.65 

4.50 

1903 

4.65 

1904 

5.80 

1905 

6.40 

1906..... 

6.45 
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FUTURE  OF  THE  INDUSTRY. 

In  the  immediate  future,  and  until  accumulated  ores  shall  be 
exhausted,  the  production  of  zinc  mil  readily  meet  all  demand  for  con- 
sumption, and  the  market  may  be  temporarily  sated.  Foreign  ore 
production  and  cheap  smelting  tend  to  supply  foreign  consumption 
and  to  prevent  export  from  this  coimtry  and  may  possibly  cause  a 
slight  falling  oflF  in  prices.  Following  the  present  period  of  extraordi- 
nary activity,  however,  and  in  a  relatively  short  time,  normal  condi- 
tions vnll  obtain. 

In  the  long  run,  continued  increase  in  the  use  of  zinc  promises  to 
outrun  the  present  great  increase  in  production,  and  as  consumption 
thus  presses  upon  production  again  it  is  belieyed  that  prices  will  gradu- 
ally rise  and  render  the  zinc  industry  an  increasingly  profitable  field 
for  enterprise. 

Summary  of  spelter  statistics  for  1906. 

Production  of  spelter  by  United  States short  tons. .  224, 770 

Consumption  of  spelter  by  United  States do. .  220,  781 

Excess  of  United  States  production  over  consumption do . .      3, 989 

Production  of  zinc  by  world do . .  775, 871 

Consumption  of  zinc  by  world do. .  731, 043 

Excess  of  world  production  over  consumption do. .     44, 828 

United  States  percentage  of  world  production do. .         28.  9 

United  States  percentage  of  world  consumption do. .        30.  0 

Rank  of  United  States  among  zinc-producing  countries do. .  Second. 

Rank  of  United  States  among  zinc-consuming  countries First. 

DIRECTORY  OF  SMEIjTING  COMPANIES. 

Many  inquiries  come  to  the  writer  from  mine  operators  regarding 
treatment  of  ores  and  location  of  smelters.  In  the  belief  that  it  may 
thus  be  of  mutual  aid  to  ore  producers,  as  well  as  to  smelting  com- 
panies, the  following  list  is  given.  It  includes  the  name  of  each  com- 
pany in  this  country  at  present  engaged  in  smelting  zinc  ores,  its  office 
address,  and  location  of  works.  In  case  both  office  and  works  are  at 
same  locality  the  address  is  not  repeated. 

American  Zinc,  Lead  and  Smelting  Co.,  Boston,  Mass. 

Works:  Caney  and  Bearing,  Kans. 
Chanute  Zinc  Co.,  Chanute,  I^ns. 
Cockerill  Zinc  Co.,  Nevada,  Mo. 

Works:  Altoona,  Gas,  La  Harpe,  and  Pittsburg,  Kans. ;  Rich  Hill  and  Nevada,  Mo. 
Edgar  Zinc  Co.,  St.  Ixiuis.  Mo. 

Works:  Can>ndelet,  Mo.;  Cherryvale,  Kans. 
Granby  Mining  and  Smelting  Co.,  St.  Louis.  M<\ 

Works:  Neodesha,  Kans. 
Grasselli  Chemical  Co.,  Cleveland,  Ohio.     Works:  Clarksburg,  W.  Va. 
Illinois  Zinc  Co.,  Peru,  111. 

Lanyon-Starr  Smelting  Co.,  Bartle^rville,  Okla.     (Ind.  T.^ 
Lanyon  Zinc  Co.,  lola,  Kans. 

Works:  lola  and  La  Harpe,  Kans. 
MatUiiesson  &  Heijeler  Zinc  Co.,  La  Salle.  111. 
New  Jersey  Zinc  Co.,  New  York  Citv. 

Works:  Newark  and  Franklin,  K.  J.;  South  Bethlehem.  Florence,  and  Palmer- 
ton,  Pa.;  Gas  and  lola.  Kans.;  Mineral  Point.  Wl*«.;  Depue  and  Waukegan,  HI. 
Oxark  Minim;  and  Smelting  Co.,  Cleveland,  Ohio.  • 

Works:  joplin.  Mo.;  C<^ffe^'^•ille,  Kans. 
Pittsbun?  Zinc  Co.,  Pitt^sbuiv,  ^ans. 
8ando\*al  Zinc  Co.,  Sando\-al,  III. 
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United  States  Smelting  Co.,  Canyon  City,  Colo. 

United  States  Zinc  Co.,  Denver,  Colo.,  and  New  York  City. 

Works:  Pueblo,  Colo. 
United  Zinc  and  Chemical  Co.,  Kansas  City,  Mo. 

Works:  lola  and  Argentine,  Kans.;  Springfield,  111. 
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QUICKSILVER. 


By  J.  M.  BouTWELL. 


COia)TTIOX  OF  INDUSTRY. 

The  quicksilver  industry  in  the  United  States  was  less  active  in  1906 
than  in  1905.  The  domestic  production  about  satisfied  domestic  con- 
sumption, and  exports  fell  off  considerably.  The  decrease  in  domestic 
demand  is  due  largely  to  the  increasing  adoption  of  other  processes 
than  amalgamation  for  the  recovery  of  the  precious  metals.  The 
decrease  in  exports  may  be  ascribed  to  the  fact  that  Mexico,  which 
formerly  imported  considerable  quantities  from  this  country,  at 
present  not  only  supplies  its  own  wants,  but  exports  about  190  metric 
tons;  also  to  the  fact  that  the  company  which  controls  the  industry  in 
this  country  preferred  not  to  accept  bids  of  $30  a  flask  for  exports  to 
China.  The  production  will  hardly  be  measurably  increased — 
though  it  is  believed  that  domestic  resources  are  equal  to  any  reason- 
able tax  on  them — until  the  demand  shall  increase  sufficiently  to 
raise  the  price  notably. 

PRODUCTIOX. 

The  production  of  quicksilver  in  the  United  States  in  1906  was 
26,238  nasks  of  75  pounds  each,  valued  at  $958,634,  as  compared  with 
30,451  flasks,  valued  at  $1,103,120,  in  1905,  a  decrease  in  quantity  of 
4,213  flasks  and  in  value  of  $144,486.  This  decrease  is  due  to  the 
great  falling  off  in  the  output  of  the  California  mines,  as  the  Texas 
producers  a  little  more  than  held  their  own,  and  Utah  measurably 
mcreased  its  production.  The  domestic  production  of  quicksilver  in 
1905  and  1906  and  the  value  of  same  are  shown  in  the  following  table, 
that  for  1906  being  based  on  direct  confidential  returns  made  to  the 
Survey  by  all  known  producing  quicksilver  mines.  The  world's  pro- 
duction 18  given  in  connection  with  a  brief  discussion  of  foreign 
resources  and  development. 

Production  of  quicksilver  in  the  United  States  in  J 905  and  VJ06,  in  flasks  of7o  pounds. 


State. 


Calif ornia.. 

Oregon 

Texas 

Utah 

Total 


1905. 


Quantity. 

24,635 

43 

4,723 

1,050 


30,451 


Value. 


$886,081 

1,677 

173,362 

42,000 


1, 103, 120 


1906. 


Quantity. 


20,310 

3 

4,761 

M64 


26,238 


V^alue. 


$730,808 

109 

178,829 

48.888 


958,634 
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RESOURCES  A:N^r>  DBTTETjOPMENT. 

CALIFORNIA. 

California  quicksilver  mines  yielded  in  1906  a  total  of  20,310  flasks, 
valued  at  $730,808,  or  77.4  per  cent  of  the  product  of  the  United 
States.  As  compared  with  tne  State's  production  in  the  preceding 
year  this  is  a  decrease  of  4,325  flasks,  or  3.6  per  cent. 


Total  production  of  quicksilver  in  California^  1850-1906,  in  flasks. O' 


1850 
1851 
1852 
1853 
1854 
1855 
1856 
1857 
1858 
1859 
1860 
1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 


7, 
27, 
20, 
22, 
30, 
33, 
30, 
28, 
31, 
13, 
10, 
35, 
42, 
40, 
47, 
53, 
46, 
47, 
47, 
33, 


723 
779 
000 
284 
004 
000 
000 
204 
000 
000 
000 
000 
000 
531 
489 
000 
550 
000 
728 
811 


1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 


30, 

077 

1890 

31, 

686 

1891 

31, 

621 

1892 

27, 

642 

1893 

27, 

756 

1894 

50, 

250 

1895 

72, 

716 

1896 

79, 

395 

1897 

63, 

880 

1898 

73, 

684 

1899 

59, 

926 

1900 

60, 

851 

1901 

52, 

732 

1902 

46, 

725 

1903 

31, 

913 

1904 

32, 

073 

1905 

29, 

981 

1906 

33, 

760 

33, 

250 

26, 

464 

Total 


22,  926 

22, 

904 

27, 

993 

30, 

164 

30,  416 

36, 

067 

30, 

765 

26, 

691 

31, 

092 

29, 

454 

26, 

317 

26, 

720 

28, 

972 

30, 

526 

29, 

217 

24, 

635 

20, 

310 

2,  017, 

654 

San  Benito  County  maintained  its  lead,  but  San  Luis  Obispo  County 
passed  Napa  Coimty.  San  Luis  Obispo  and  Santa  Clara  counties 
made  gains  of  327  and  222  flasks,  respectively,  while  the  production 
of  Napa  Countv  fell  oflF  1,299  flasks  and  that  of  San  Benito  564  flasks. 
The  OTeat  prodfucers  which  have  aflForded  the  bulk  of  this  output  are 
the  New  Idria  in  San  Benito  Countv,  the  New  Almaden  in  Santa 
Clara  County,  the  Cambria  and  Oceanic  in  San  Luis  Obispo  County, 
and  the  Napa  and  Great  Western  in  Napa  County.  The  detailed  pro- 
duction by  the  counties,  with  value  of  same  according  to  actual 
direct  returns  from  all  known  producers,  is  shown  in  the  following 
table: 

Production  of  quicksilver  m  California,  by  countuji,  during  1905  and  1906^  in  flasks  of 

75  pounds. 


1905. 


County. 


Quantity.     Value. 


Colusr 326  I  112,321 

Lake 1,462  61,937 

Mendocino 

Napa 4.853  171.910 

San  Benito 7,967  i  286.950 

San  Luis  Obispo ,  3.510  126. -140 

SanUClara I  2.093  95,968 

Ijgj^fi**"*^*^*;;;;;;;;;;;;;;;^;;;;;^;;;;  ;;;;;;;;;;  ;;;;}  601  ;     20,588 

Sonoma\VJJ!!!!!!""l!  !-"!l-!l!l!*"^"l"-!""!!"  "  2.584        97,041 

Sy";:::::::::::::::::::::::::::::::::::::::::::::::::} ^j^ 

Total 24.635       886.081 

I 

o  76^  pounds  net;  75  pounds  net  since  June  1,  1904, 


1906. 


Quantity. 


13 
13 
50 
3,554 
7,203 
3,837 
2,915 


528 
2,0dl 


166 


20,310 


Value. 


$488 

455 
1,800 
126,094 
254,  gl3 
137,955 
109,318 


20,120 
73,789 


5.976 


730.806 
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In  1906  low  prices  and  slack  demand  seriously  interfered  with  the 
quicksilver  mining  industry  of  the  State.  The  great  diminution  in 
production  is  made  up  of  decreases  by  a  few  large  mines  and  many 
small  ones.  Only  a  lew  mines  increased  their  output  in  1906.  A 
few  new  properties  were  opened  but  many  small  mmes  closed  down 
entirelj,  ana  some  others  operated  only  intermittently.  The  new 
Idria  m  San  Benito  County  is  reported  to  be  the  only  quicksilver 
mine  in  the  State  now  paying  a  mvidend.  On  some  properties  the 
earthquake  caused  serious  damage,  and  on  others,  as  at  the  Socrates, 
in  Sonoma  County,  salivation  is  stated  to  be  troubling  the  miners. 

The  present  situation  is  not  beUeved  to  be  due  to  lack  of  resources, 
as  certain  large  producers  are  reUably  reported  to  have  excellent 
reserves,  several  medium-sized  ones  with  good  ore  in  sight  closed 
down,  and  a  number  of  new  discoveries  have  been  describea.  On  the 
contrary,  the  situation  is  due,  it  is  generally  believed,  to  greatly 
decreased  demand  and  the  resulting  low  prices,  under  which  mining 
operation  at  the  present  prices  or  material  and  labor  can  not  be 
profitably  conducted  except  on  a  large  scale.  The  course  of  the 
industry  during  the  present  year,  therefore,  must  depend  particu- 
larly upon  the  demand. 

TEXAS. 

In  1906,  Texas  produced,  according  to  direct  returns  to  the  Sur- 
vey, 4,761  flasks  or  quicksilver,  valued  at  $178,829,  or  18.1  per  cent 
of  the  total  output  of  the  entire  country.  The  increase  in  quantity 
over  that  of  the  preceding  year  was  38  flasks,  and  the  increase  in  its 
proportion  of  total  domestic  production  was  2.6  per  cent.  The  annual 
and  total  production  of  the  otate  is  shown  in  the  following  table: 

Production  of  quicksilver  in  Texas,  1S99-1906. 


1899 Flasksa.  1,000 

1900 do....  1,800 

1901 do....  2,932 

1902 do....  5,319 

1903 do....  5,029 


1904 Flaaksa.     5,336 

1905 do....     4,723 

1906 -...do....     4,761 


Total do. 


30,900 


This  production  was  contributed  by  the  Marfa  and  Mariposa, 
Chisos,  Terlingua,  Texas-Almaden,  and  Lone  Star  companies,  all 
located  in  Brewster  County.  The  production  was  increased  despite 
the  fact  that  two  former  producers  were  idle  during  the  year  and  a 
third  operated  only  intermittently,  and  also  despite  extensive  im- 
provements, both  surface  and  underground,  that  were  made  by  most 
of  the  active  companies.  The  increase  was  due  to  the  fact  tfiat  the 
largest  producer,  the  Marfa  and  Mariposa,  maintained  its  former 
la^  production,  and  other  companies  made  noteworthy  additions. 

The  most  important  development  during  the  year  in  the  industry 
in  this  State  was  the  demonstration  that  ores  of  commercial  value 
extend  to  considerably  greater  depths  than  those  at  which  they  are 
mined  at  present.  The  oulk  of  the  mining  up  to  1906  was  shallow, 
being  at  a  depth  of  less  than  50  feet.  In  1906  shafts  sunk  to  depths 
of  200  feet  and  350  feet,  respectively,  proved  an  extension  of  good  ore 
to  at  least  those  depths,  and  it  is  rehably  stated  that  ''ore  may  be 
profitably  mined  at  much  greater  depth  than  has  yet  been  reached.  "^ 

a  Flasks  of  76}  pounds  net:  75  pounds  net  since  June  1. 1904. 

6  Phillips,  W.  B..  Prospects  of  the  quicksilver  industry  in  Texas:  Mining  World.  Oct.  13, 1906.  Also, 
Proceedings  of  American  Mining  Congress,  vol.  8.  El  Paso  meeting.  The  writer  has  drawn  freely  from 
these  articles,  and  farther  desires  to  acknowledge  kind  cooperation  by  their  author. 
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Furthermore,  prospecting  with  diamond  drill  is  reported  to  have 
proved  the  existence  of  two  new  bodies,  both  in  Brewster  Coimty, 
one  east  of  the  Lindsey  and  Dallas  property,  the  other  100  miles  dis- 
tant and  a  few  miles  northeast  of  Cigar  Springs  Mountain.  Impor- 
tant additions  and  improvements  were  also  made  in  connection  with 
reduction  plants.    These  will  be  briefly  described  under  " Reduction." 

The  development  and  operation  of  these  quicksilver  mines  in 
Brewster  County  in  the  Big  feend  of  the  Rio  Grande,  has  been  accom- 
plished in  spite  of  serious  natural  impediments,  notably  insufficient 
niel,  water,  and  transportation.  The  water  problem  can  be  met  in 
the  futm*e,  as  it  has  been  in  the  past,  hj  utihzing  rain  water  caught 
during  the  rainy  season,  and  by  hauling  from  a  near-by  stream. 
The  fuel  problem,  however,  for  those  companies  that  can  not  depend 
on  streams  for  water  sufficient  for  generating  steam  power,  presses 
more  seriously,  as  the  supply  of  mesquite  wood  within  reasonable 
distance  is  rapidly  approachmg  exhaustion.  Limited  quantities  of 
Cretaceous  coal  are  known  to  occur  in  thin  seams  at  several  accessible 
points,  and  in  1906  these  deposits  were  somewhat  developed.  In 
view  of  the  successful  utilization  of  similar  coals  elsewhere  for  making 
producer  gas  for  operating  gas  engines,  a  like  use  of  this  coal  is 
worthy  of  earlv  and  thorough  consideration.  If  sufficient  power  can 
be  satisfactorily  obtained  from  this  source,  the  proof  of  extent  of  ore 
in  commerciaJ  value  to  much  greater  depth  tnan  hitherto  known, 
and  the  solution  of  the  fuel  problem,  should  insure  to  the  industry  in 
this  district  a  promising  future. 

UTAH. 

The  Sacramento  Gold  Mining  Company,  at  Mercur,  Tooele  County, 
the  sole  producer  in  Utah,  increased  its  output  of  quicksilver  in  1906 
over  that  for  1905  by  114  flasks,  or  ^0.8  per  cent,  giving  Utah  the 
lai^est  increase  of  any  State  over  its  production  of  the  preceding  year. 

fii  this  property  quicksilver  mining  is  incidental  to  gold  mining, 
though  the  exploitation  of  this  interesting  deposit  has  proved  profit- 
able tor  several  years.  The  ore  is  an  earthy  cinnabar  with  a  siliceous 
gangue,  and  yields  6  per  cent  on  an  average  and  80  per  cent  in  picked 
samples.  It  occurs  in  bands  in  an  altered  cherty  limestone  adjacent 
to  a  dike  and  to  a  fracture  zone.  In  general,  the  portion  of  this 
limestone  which  bears  quicksilver  constitutes  a  lenticular  shoot  meas- 
uring about  10  feet  in  thickness,  50  feet  along  the  strike,  and  140  feet 
on  the  dip.  This  lens  is  coincident  with  the  oedding  of  the  limestone 
along  the  middle  and  major  portion  of  its  dip,  but  at  its  upper  edge  it 
bencb  and  cuts  abruptlv  across  the  bedding;  while  at  its  lower  Mge, 
on  approaching  the  dike  and  fracture  on  its  dip,  it  drops  sharpy 
down  across  the  bedding,  pinching  out  at  both  its  upper  and  lower 
terminations  to  thin  edges.  This  main  shoot  of  good  ore  is  now 
approaching  exhaustion,  and  though  other  bodies  have  been  found  on 
this  property,  they  are  of  much  lower  grade.  The  ore  is  treated  on 
the  property  in  six  retorts,  each  taking  four  pans,  which  i^ord  a 
total  capacity  of  20,000  tons. 

OREGON. 

Orj^n  has  been  a  small  producer  for  several  years,  but  in  1906 
had  it  not  been  for  a  new  producing  property,  its  production  would 
have  been  nothing.  The  main  operator  in  1906  was  the  Almaden 
Grold  and  Quicksflver  Company,  at  Howard,  Crook  County.    The 
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moBt  extensively  developed  property  in  the  State,  the  Black  Butte 
Mine,  which  also  has  a  thorougn  equipment  with  a  special  furnace 
and  retort,  is  understood  to  have  remamed  idle.  Considerable  pros- 
pecting was  carried  on  in  Jackson,  Josephine,  and  Douglas  counties, 
and  several  occurrences  of  ore  of  good  ^ade  are  reported.  The 
greatest  activity  was  in  the  Meadows  District  mines,  in  Jackson 
County,  where  a  depth  of  400  feet  is  stated  to  have  been  reached  and 
a  furnace  and  retort  erected. 

NEVADA. 

Nevada  has,  from  time  to  time,  produced  a  few  flasks  of  quicksilver, 
and  during  the  last  year  or  two  several  new  deposits  have  been  dis- 
covered. In  Humboldt  County  new-found  deposits  are  being  devel- 
oped in  Eldorado  and  American  canyons;  two  or  three  occurrences  of 
cinnabar  of  good  grade  have  been  opened  in  the  Goldfield  district, 
and  discoveries  are  reported  from  the  South  Bullfrog  district  in  the 
Funeral  Range.  In  Eldorado  Canyon,  Humboldt  Range,  a  consider- 
able tonnage  of  2.4  per  cent  cinnabar  ore  is  stated  to  have  been 
opened.  On  the  east  slope  of  this  range  in  American  Canyon  deposits 
or  gold  and  cinnabar  in  intimate  association  are  being  developed. 
On  the  Dixie  Group,  in  this  locality,  streaks  of  cinnabar  of  consider- 
able size  occur  in  a  strong  quartz  vein,  which  traverses  igneous 
country  rock." 

ARIZONA. 

A  quicksilver  deposit  is  being  actively  developed  at  Cinnabar,  14 
miles  from  Ehrenberg,  in  Yuma  country,  Ariz.,  by  the  Colonial  Mining 
Company.  A  shaft  180  feet  deep  is  said  to  have  been  simk  on  a  body 
of  cinnabar  ore  which  is  stated  to  yield  1.5  per  cent.  No  shipments 
are  reported.  In  this  vicinity,  another  property,  the  Dangerfield- 
B^mer,  is  operating.  Quicksilver  prospects  are  also  reported  at  a 
point  about  a  dozen  miles  from  Prescott. 


WOBIiD'8  PRODUCTION. 

The  world's  production  for  the  years  1902  to  1905,  inclusive, 
(authentic  figures  for  1906  not  yet  being  available),  are  shown  in  the 
following  table.  The  figures  for  quantities  produced  by  foreign  coun- 
tries in  1905  are  based  upon  those  compiled  by  the  Metallgesellschaf  t 
and  the  Metallurgische  Gesellschaft,  and  the  values  are  compiled  on 
the  basis  of  a  uniform  price  of  $1,058  per  metric  ton.  The  figures 
for  the  United  States  are  those  puolished  by  the  Survey. 

World's  production  and  valine  of  quicksilver  in  1902-1905^  in  metric  tons,  b  c 


Country. 


United  SUtes 

AiutrU 

Italy 

Russia 

Spain 

Total... 


1902. 


1903. 


1904. 


1905. 


Qnan- < 
tity. 


1,190 
511 
260 
416 

1,425 


Value. 


SI, 467.848 

568,929 

310.060 

506.366 

1,941,387 


Quan- 
tity. 


Value. 


Quan-       ,  r  ,  '  Quan- 

tity.   I     ^*"^^-        tity. 


3,802 


4,794,610 


1,237 
520 
314 
362 
914 


3,347 


SI.  544, 934 

621,753 

373,065 

410,196 

1.002,239 


1.1S8 
536 
355 
393 

1,020 


SI.  503. 795 

602.238 

396,335 

441,597 

1,146,132 


4,062,187 


3,492 


4,090,007 


1,088 
570 
352 
318 
834 


3,110 


Value. 


SI,  103, 120 
603,060 
372,416 
336,444 
882,372 


3,297,412 


•  For  Infonnatlon  regarding  the  occurrenoes  in  Humboldt  County  the  writer  is  indebted  to  Jas.  F. 
KcCifliUaiid,  ol  TonopaE.  and  W.  Q.  Adamson,  of  Winnemucca. 

^liezioo  exported  3S5  tons  of  quiclcsilver  in  1901.  and  190  tons  in  1904  and  1905. 

cA  partial  eettmate  of  the  world's  production  of  quicksilver  in  1906  by  Mr.  V.  Spirek  gives  8.237  metrte 
tons,  derived  as  foDows:  Almaden,  Spain,  1.242  tons;  California,  041  tons;  Idrla,  Aostria,  836  tons; 
Monte  Amiata,  Italy,  818  tons;  and  Nikitovak,  Russia,  210  tons. 
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From  this  table  it  appears  that  the  world's  production  of  quicksilver 
is  aflForded  by  the  United  States,  Spain,  Austria,  Italy,  Russia,  and 
Mexico,  in  the  order  mentioned. 

Spain, — ^The  greatest  single  quicksilver  mine  in  the  world  is  the 
famous  Ahnaden,  at  Ahnaden,  Spain.  Its  history  dates  back  before 
its  occupation  by  the  Romans,  and  yet  it  is  now  yielding  annually 
about  1,500,000  pounds  of  quicksilver.  That  quantity,  augmented 
by  a  small  amoimt  aflForded  by  a  few  other  relatively  minor  producers 
in  the  provinces  of  Ahneria,  Uranada,  and  Oviedo,  gives  Spain  a  pro- 
duction rank  second  to  that  of  the  United  States. 

Italy. — Dming  1906  a  critical  study  of  the  quicksilver  deposits  of 
the  Monte  Amiata  district  in  Italy,  the  sole  producing  section  in 
that  coimtry,  yielded  valuable  information." 

The  deposits  are  all  of  cinnabar,  and  they  occur  in  Umestone  of 
Eocene  and  Lias  agos,  overlain,  in  some  instances,  by  trachyte.  The 
conclusion  was  reached  that  the  deposits  were  formed  by  the  entrance 
of  an  acid  solution  of  quicksilver,  iron,  and  other  metals  into  clajey 
limestones,  resulting  in  a  formation  of  sulphur  compounds  of  calcmm 
and  the  alkalies,  which  precipitated  the  mercury  m  solution  as  red 
crystalUzed  merciuy  sulphide.  The  deposits  have  been  opened 
tmough  six  mines  and  several  prospects,  while  a  number  of  outcrops 
yet  remain  unprospected.  The  rich  ores,  nmning  1.89  per  cent  mer- 
cury, have  been  practically  worked  out  and  only  low-grade  ores,  run- 
ning between  0.5  and  0.75  per  cent,  are  now  available.  In  1904 
60,403  tons  of  ore,  averaging  0.58,  yielded  352  tons  of  merciuy. 

Mexico. — In  Mexico,  quicksilver  is  in  much  demand  for  amalga- 
mation. Despite  the  introduction  of  modem  methods  of  metal 
recoverv,  native  conservatism  and  costs  lead  to  the  continued  use  of 
quicksilver  for  the  recovery  of  silver.  The  deposits  are  numerous, 
widely  distributed,  and,  in  many  cases,  historic.  They  are  generally 
rather  low  grade,  averaging  about  1  per  cent.  The  most  important 
ones  in  the  Republic  are  at  Huitzuco,  in  the  State  of  Guerrero,  67 
miles  south  of  Mexico  City,  where  cinnabar  occurs  over  an  extensive 
area.  At  Guadalcazar,  in  San  Luis  Potosi,  deposits  occurring  in 
limestone  prove  highly  productive.  Considerable  deposits  are  known 
in  Queretaro  and  uuanajuato,  and  Umited  deposits  in  the  States  of 
Morelos,  Jalisco,  Mexico,  Hidalgo,  Zacatecas,  and  Chihuahua,  and 
others  at  various  points  are  operated  on  a  small  scale. 

Austria. — The  Austrian  mines  maintain  their  output  of  about  550 
metric  tons  with  ^at  regularity.  The  chief  producers  in  that 
countrjr  are  the  Idna  mines. 

Russia. — The  Russian  deposits  at  Nikitovak  aflForded  75,181  tons 
of  cinnabar  ore  in  1906,  a  decrease  of  7,586  tons.  This  comprises 
practically  the  entire  output  from  this  country,  as  the  Dagnistan 
mine  yielded  only  a  small  amoimt. 

Ja'pan. — Japan  produced,  in  1906,  quicksilver  valued  at  about  $350. 

China.— In  China,  in  the  province  of  Kweichow,  the  Wan  Shan 
Chang  noines,  situated  about  1,300  miles  from  Shanghai,  contain 
isolated  irregular  deposits  of  cinnabar  in  magnesian  limestone.'' 

These  deposits  are  reported  to  have  been  extensively  worked  since 
the  fourteenth  century  and  to  have  yielded,  until  quite  recently, 
about  4,000  pounds  a  month.     This  output  has  now  been  greatly 

«  Spirek.  V  ,  The  Mercury  mining  district  of  Monte  Amiata.  Italy:  Min.  Mag.,  April,  1906. 
oBreiidi,  Henry,  Chinese  methods  of  mining  quiclcsilver:  Abstract  from  paper  read  before  Institute 
of  Mining  and  Metalluigy,  Min.  Reporter  June  8,  1906. 
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reduced^  however,  so  that  in  1905  it  was  only  about  270  pounds  a 
month.  Methods  of  mining  and  reduction  are  very  crude.  The 
product  is  utilized  for  home  consumption,  entirely  for  the  manufac- 
ture of  vermilion. 

Deposits  are  also  regularly  worked  for  a  small  production  in  Peru 
and  Algeria,  and  recently  some  high-grade  ore  is  reported  to  have 
been  discovered  in  Vancouver  Island. 

TREATMENT. 

The  method  employed  for  reducing  quicksilver  ore,  as  is  shown  by 
the  practice  in  various  quicksilver  mstricts,  depends  mainly  on  the 
character  of  the  ore  ana  on  the  natural  conditions.  The  processes 
comprise  two  main  steps:  (1)  Volatilization — ^freeing  the  mercury 
from  associated  elements,  and  (2)  condensation — reducing  the  mer- 
curial vapors  to  liquid  form  and  collecting  this  product.  This  treat- 
ment is  accomplished  either  in  closed  retorts  or  in  furnaces.  Briefly 
stated,  ''retort  reduction  is  essentially  a  simple  distillation  in  which 
the  mercury  vapor  is  kept  separate  from  the  flame  and  smoke 'of  the 
firebox,'*  while  in  furnace  reduction  *'all  the  gases  enter  the  con- 
densers together."^ 

Retorts  are  only  suited  for  treating  high-grade  material,  or  for 
limited  operations.  In  this  country  fine-ore  furnaces,  of  the  shaft 
type,  are  now  most  commonly  used. 

In  California,  where  the  ore  is  regarded  as  generally  decreasing  in 
grade,  both  retorts  and  furnaces  are  used.  More  than  half  a  dozen 
properties,  including  the  Cambria,  Napa,  Oceanic,  and  Socrates, 
operate  SO-ton  Scott  furnaces,  while  other  properties  use  smaller  fur- 
naces of  the  same  type.  The  New  Almaden  operates  six  intermit- 
tent furnaces,  and  the  Great  Western  a  Litchfiela  furnace.  The  New 
Idria  Mining  Company,  whose  furnace  and  retort  were  somewhat 
damaged  by  the  earthquake,  though  still  running,  has  laid  stone 
foundations  for  a  new  furnace  and  retort 

In  Texas,  where  the  serious  factor  is  scarcity  of  fuel,  and,  with  one 
or  two  exceptions,  scarcity  of  water  also,  the  Scott  furnace  is  in 
almost  universal  use.  The  Marfa  and  Mariposa  use  two  Scott  fur- 
naces of  15-ton  capacity  each.  The  Chisos  leases  the  10-ton  Scott 
furnace  at  the  Colouitt-Tigner  property,  6  miles  distant,  but  is  now 
building  a  10-ton  rumace  of  tne  same  make  on  its  own  property. 
The  60-ton  Scott  furnace  owned  by  the  Big  Bend  Company  was  not 
operated  during  the  year,  and  that  of  the  same  capacity  and  make 
owned  by  the  Terlingua  Company  was  operated  only  at  intervals. 
In  April  the  Texas-Almaden  Company  completed  a  20-ton  Scott 
furnace  of  special  improved  design.  Tne  condensers  are  constructed 
with  close  lining  of  brick  of  special  quality  to  minimize  the  escape  of 
quicksilver,  and  are  maintained  at  a  steady  temperature  by  means  of 
an  18-inch  ventilator  over  each. 

In  Utah,  at  Mercur,  on  the  property  of  the  Sacramento  Gold  Min- 
ing Company,  high-grade  ore  is  treated  at  the  mine  in  six  retorts 
(each  taking  tour  pans)  of  a  total  capacity  of  2,000  tons. 

At  the  lilack  Butte  quicksilver  mine  m  Lane  County,  Oreg.,  an 
exp>erimental  furnace,  designed  by  and  named  after  the  general  man- 
ager of  that  property,  and  known  as  the  Dennis  roasting  furnace, 
was  built  in  1906,  but  was  not  operated  in  1906,  as  the  mine  was 

•  Booth,  Frank  J.,  Redootion  of  quicksilver  ore:  Min.  and  Sci.  Press,  Nov.  10, 1906,  p.  570-571. 
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not  producing.  It  w&s  constructed  to  secure^  at  mimniiifn  cost,  per- 
fect combustion  for  a  large  tonnage  of  low-grade  ore.  Tbe  small 
furnace  comprised  a  series  of  {mmary  and  secondary  combustion 
chambers  and  a  number  of  other  special  devices,  including  one  for 
preventing  loss  by  the  escape  of  raw  ore  dust.  In  test  runs  it  is 
reported  to  have  afforded  a  thorough  roast  of  ore  and  volatilization 
of  values  in  four  hours,  and  to  have  eliminated  practically  all  loss 
through  flue  dust. 

In  the  Monte  Amiata  district,  Italy,  where  the  ores  now  mined 
are  of  very  low  grade,  the  treatment  has  been  brou^t  to  a  very 
high  degree  of  refinement.  The  Czermak-Spirek  continuous  auto- 
matic reverberatory  roasting  furnace  is  almost  imiversally  used. 
The  Spirek  shaft  furnace  is  also  in  operation  at  several  plants.  The 
largest  mines  use  roasting  furnaces  which  have  a  capadty  of  24  tons 
of  low-grade  ore  and  50  of  high  grade,  while  the  meoiuni-size  furnace 
handles  12  tons  and  various  smaller  ones  6  to  3  tons.  The  Czermi^- 
Spirek  roasting  furnace  is  also  used  in  Idria,  Austria;  Almaden. 
Spain;'  Xikitovak,  Russia;  Vallalta,  Tyrol:  Tagjiit,  Algiers,  and 
Smyrna,  in  Asia  Minor. 

TRADE  COXI>ITIOX8. 

The  world's  market  for  quicksilver  in  1906  was  weak.  Althou^ 
the  prices  of  nearly  all  other  metals  rose  activelv  during  the  year  m 
response  to  strong  demand  the  price  of  quicksilver  remainecl  about 
stationary  and  reacted  at  the  close  to  the  opening  price  of  the  year. 
The  main  cause  of  this  weakening  in  world  demand  and  the  resulting 
stagnation  in  price  is  generally  believed  to  be  the  extensive  diminu- 
tion in  the  use  of  quicksilver  for  recovering  the  precious  metals  by 
amalgamation.  At  present  the  leading  consimiers  are  imderstood  to 
be  China,  which  uses  quicksilver  for  the  manufacture  of  vermilion, 
and  Japan,  which  is  reported  to  utilize  it  for  making  high  explosives. 

The  conditions  whicn  prevailed  in  the  United  States,  as  explained 
in  the  introductory  statement  on  domestic  conditions,  although  par- 
taking of  the  general  apathy,  were  fairly  good. 

IMPORTS  AND  EXPORTS. 

The  decreased  domestic  production  about  equaled  domestic 
demand.  Imports  fell  off  greatlj^.  Exi>orts  also  decreased,  largely 
owing  to  the  fact  that  the  California  interests  did  not  find  it  necessary 
to  export  surplus  product  to  the  Orient  at  cut  prices  as  largely  as  in 
previous  years.  There  were  no  exports  of  foreign  quicksilver  from 
this  coimtry  in  1906. 

The  imports  and  exports  of  quicksilver  are  shown  in  the  following 
tables,  which  are  compiled  from  records  of  the  Bureau  of  Statistics  or 
the  Department  of  Commerce  and  Labor. 

Quicksilver  imported  and  entered  for  consumption  in  the  United  States,  1900-1906,  in 

pounds. 


Year. 


1900. 
1901. 
1902. 
1903. 


Qoantity. 

Value. 

i 

2,616 
'           1,441 

(«) 
(«) 

$1,051 

789 

2,166 

1,065 

Year. 


Quantity. 


1904 !         (a) 

1905 2,00 

1906 84 


Value. 


$1,405 
1,710 
»327 


a  Not  stated. 


b  Incladlng  qaicksUver  valued  at  $277,  quantity  not  given. 
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Exports  of  quicksilver  from  the  United  States,  1900-1906,  In  flasks,^ 


Year. 


1900 
1901 
1902 
1903 


Quantity. 

Value. 

10,172 
11,219 
13,247 
17,677 

$425,812 
475,609 
575,099 
719,119 

Year. 


1904 
1905 
1906 


Value. 


$847,108 
489,756 
243,914 


o  Flasks  of  76^  pounds  net;  75  pounds  net  since  June  1, 1904. 

Exports  of  domestic  quicksilver  from  San  Francisco  in  1905  and  1906,  by  countries,  in 

flasks.a 


Country. 


China  (Hongkong). 

Mexico 

Japan 

Honduras 

British  Columbia. . 

Korea 

Costa  Rica 

Salvador 

Russia,  Asiatic 

Nicaragua 

Philippine  Islands. 
Canada 


Total. 


1905. 


Quantity. 


3,000 

5,572 

3,283 

1,080 

23 

24 

17 


7 
525 


13,534 


Value. 


$104,831 

201,310 

121,372 

40,640 

870 

876 

668 


115 


274 
18,800 


489,756 


1906. 


Quantity. 


Value. 


503 
1,639 
602  ! 
600  • 


$16,631 
61,132 
22,688 
23,350 


37 

8 
18 


218 


3,627 


1,347 
302 
684 


82 
'7.*  607 


133,913 


a  Flasks  of  76i  pounds  net;  75  pounds  net  since  June  1. 1904. 


PRICES. 


In  January,  1906,  the  prices  of  quicksilver  stood  in  New  York  at 
$40  a  flask  and  in  San  Francisco  at  $39  for  domestic  and  $37.50  for 
export.  The  price  rose  in  February  to  $41  in  New  York  and  to  $39.50 
(domestic)  and  $38  (foreign)  in  San  Francisco.  At  this  level  the 
prices  were  firmly  maintained,  chiefly  by  the  pooling  of  the  California 
output,  imtil  near  the  close  of  the  year.  In  December,  the  price  at 
New  York  fell  to  $40,  but  the  San  Francisco  price  of  $39.50  was 
maintained. 

The  price  in  London  started  at  £7  5s.  in  January,  rose  to  £7  7s. 
6d.  in  February,  and  stood  at  this  point  until  August,  when  it  de- 
clined to  £7  5s.  and  to  £7  and  there  remained. 

In  brief,  the  price  of  quicksilver  through  nearly  the  entire  year 
was  $40  at  New  York  and  $39.50  at  San  Francisco,  with  that  for 
foreign  shipments  $1.50  lower  until  November,  when  it  was  $2  lower. 


BAUXITE  AND  ALUMINUM. 


By  Ernebt  F.  Burchakd. 


PRODUCTION. 

The  production  of  bauxite  in  the  United  States  iu  1906  amounted  to 
75,332  longf  tons,  valued  at  $368,311.  Compared  with  the  production 
in  1905  of  48,129  long  tons,  valued  at  $240,292,  the  production  in  1906 
has  increased  27,203  tons — nearly  57  per  cent — while  the  average  price 
per  ton  remains  nearly  the  same.  A  reduction  of  perhaps  10  centa  per 
ton  is  the  average  difference  noted  in  the  1906  price  as  compared  with 
that  of  1906.  The  per  cent  of  increase  in  tonnage  from  the  Georgia- 
Alabama  district  is  about  even  with  that  of  Arkansas,  the  latter  State 
still  leading  in  production,  as  it  has  done  since  1903. 

The  following  table  gives  the  production  and  value  of  bauxite  from 
1889  to  1906,  inclusive: 

Prvdudioa  of  bauxUe  in  the  United  SlaUs,  18S9-I906,  by  Slateg,  in  long  ton». 


Ye«. 

(ieorgla. 

A,.»,.. 

....,.^. 

T.,.l. 

Value. 

72S 
1.M4 
B.SOl 

!;Jl6 

2,oea 

8,766 

s!693 

292 
S,W§ 

islais 

11,051 

1711 
006 
069 

590 
IM 
0S7 

S,M5 
3,«5 

4,645 
M,  713 

15,179 

W.1W 

' 

Include!  k  anull  quantltir  mined  but  not  sold. 
CONSUMPTION. 


In  order  to  show  the  annual  consumption  of  bauxite  and  its  value 
in  the  United  States  during  the  last  five  years,  the  following  table  has 


I 
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In  general  it  may  be  said  that  the  ore  bodies  are  easily  found  and 
quickly  developed,  and  that  many  of  them  are  speedily  exhausted. 
The  number  of  producing  mines  varies  with  the  market. 

The  mining  of  bauxite  is  usually  accomplished  in  open  cuts,  some 
of  which  have  several  benches,  from  which  the  ore  is  loaded  down 
into  cars  moving  on  temporary  tracks  laid  on  the  bottom  of  the  cut. 
The  chief  problems  are  to  obtain  the  ore  as  free  as  possible  from  clay, 
gravel,  and  soil,  and  to  keep  the  pits  free  of  water,  in  case  they  are 
not  so  situated  that  natural  drainage  can  be  secured.  The  proportion 
of  material  moved  to  ore  yielded  varies  from  6:1  to  6:5.  Tne  per- 
centage of  alumina  (AljO,)  in  the  crude  ore  commonly  varies  from  35 
to  57,  that  of  iron  oxide  (Fe^Oj)  from  0.4  to  5,  and  that  of  silica  (SiO,) 
from  5  to  30. 

The  preparation  of  the  crude  bauxite  involves  washing  to  remove 
the  clay  and  drying  in  order  to  remove  as  much  moisture  as  possible 
before  the  material  is  started  on  its  long  train  haul  to  market.  Log 
washers  are  used  similar  to  those  used  tor  cleaning  brown  iron  ores, 
with  the  exception  that  settling  boxes  are  provided  for  the  waste  clay, 
by  means  of  which  a  consideraole  saving  or  fine  ore  is  effected.  Some 
of  the  ore  occurs  so  clean  as  to  require  no  washing,  and  this,  together 
with  the  washed  ore,  is  run  through  a  rotating  cylindrical  drier. 
Wood  is  regarded  as  the  most  satisiactory  fuel  for  bauxite  drying, 
because  the  smoke  from  soft  coal  blackens  the  ore,  but,  as  an  alterna- 
tive, coke  has  been  used.  High-grade  prepared  ore  from  this  district 
ranges  between  56  and  58  per  cent  Al^V^  and  about  8  per  cent  SiO,. 
No.  2  ore  averages  about  50  per  cent  A\fi^  and  12  per  cent  SiO,. 

The  Georgia- Alabama  bauxite  is  of  more  uniform  composition  than 
the  Arkansas  ore,  and  consequently  it  is  of  greater  value  to  the  chem- 
ical trade  for  the  oroduction  of  alum  and  other  aluminum  salts.  Some 
of  this  ore  is  usea  for  lining  basic  open-hearth  steel  plants;  some  is 
used  in  the  form  of  hard  lumps  in  the  manufacture  of  aluminum  or 
artificial  corundum,  an  abrasive  material;  and  an  increasing  quantity 
is  being  demanded  to  supply  the  aluminiun  reduction  plants. 

Arkansas  district. — ^The  Arkansas  bauxite  has  for  two  or  three  years 
been  the  main  source  of  aluminum  ore,  but  with  the  rapid  increase  in 
production  of  metallic  aluminum  the  Arkansas  field,  notwithstanding 
its  rapid  development,  can  not  fulfill  this  demand  for  the  ore.  The 
Arkansas  product  exhibits  greater  diversity  in  composition  and  is 
therefore  suitable  for  a  greater  variety  of  uses  than  that  from  Georgia 
and  Alabama. 

The  mining  and  treatment  of  bauxite  in  Arkansas  is  carried  on  in  a 
manner  very  similar  to  that  followed  in  Georgia  and  Alabama.  The 
deposits  attain  a  thickness  as  great  as  10  to  12  :^et  and  are  mined  from 
surfac^e  workings  by  blasting  and  by  pick  and  shovel.  If  the  ore  is 
to  be  used  in  making  alum  it  is  merely  crushed  and  dried.  If  a  low 
silica  ore  is  required,  such  as  is  needed  in  the  manufacture  of  alun- 
dum,  the  bauxite  is  crushed  and  washed.  By  this  operation  the  free 
dlica  is  removed. 

USES. 

Bauxite  has  proved  to  be  of  great  value  as  a  basic  refractory  mate- 
rial in  that  it  resists  well  the  scouring  action  of  metallic  oxides  in  the 
fornaoe.    Bauxite  is  used  most  conveniently  in  the  form  of  bricks  for 
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supplies  of  bauxite,  so  that  it  is  probable  that  the  promising  districts 
will  be  well  investigated  in  the  near  future. 

Kecent  changes  that  have  taken  place  in  the  bauxite  trade  are  the 
acquisition  of  the  properties  of  the  General  Bauxite  Company  by  the 
Pittsbuw  Reduction  Company  and  by  the  New  National  Bauxite  Com- 
pany. The  latter  company  was  organized  by  the  leading  interests  in 
the  former  General  Bauxite  Company.  On  January  1, 1907,  came  the 
change  of  name  of  the  Pittsburg  Seduction  Company  to  the  Alumi- 
num Company  of  America. 

OeorgiorAtahama  district. — ^The  Georgia- Alabama  bauxite  district 
extends  alonj?  Coosa  Valley  from  the  vicinity  of  Sununerville  or 
Adairsville,  6a.,  to  Jacksonville,  Ala.,  and  lies  in  Bartow  and  Floyd 
counties,  Ga.,  and  Cherokee  County,  Ala.  Not  the  whole  of  the  dis- 
trict is  developed,  however,  nor  even  well  prospected;  so  that  from 
time  to  time  the  discovery  of  new  deposits  may  be  expected.  Active 
mining  is  now  carried  on  about  three  centers — Hermitage  and  Cave 
Spring,  Ga.,  and  Bock  Bun,  Ala.^  Near  Hermitage  two  mines  are 
operated  by  the  Bepublic  Mining  and  Milling  Company  of  Philadel- 
phia, viz,  the  Julia,  5  miles  east,  and  the  Ward  mine,  2  miles  south  of 
Hermitage.  The  Aluminum  Company  of  America,  successor  to  the 
Pittsburg  Beduction  Company,  is  working  the  South  Watters,  one  of 
a  group  of  several  mines  3  miles  south  of  fiLermitage,  and  J.  U.  Haw- 
kins, of  Bome,  Ga.,  a  pioneer  in  the  bauxite  business,  maintains  a 
steady  output  from  his  mine  5^  miles  southeast  of  Hermitage.  There 
is  a  drier  at  the  Hawkins  mine,  one  at  the  Julia,  and  one  at  Hermitage, 
which  takes  care  of  the  product  from  the  Ward  mine  besides  doing 
custom  work  on  ore  from  other  deposits  in  the  vicinity.  Near  Cave 
Spring  a  mine  is  operated  by  the  National  Bauxite  Company,  and  the 
Aluminum  Company  of  America  mines  ore  in  the  same  vicinity.  The 
latter  company  has  a  drier  at  Cave  Spring,  which  is  its  principal 
shipping  point  for  the  district.  The  National  Bauxite  Company  has 
recently  completed  a  plant  at  Bome,  where  it  treats  the  ore  mined 
near  Cave  Spring  and  Adairsville.  This  plant  comprises  a  crusher, 
log  washer,  mixer,  tubular  drier,  elevators,  and  storage  bins.  This 
same  company  is  also  developing  the  deposits  near  Chattanooga,  Tenn., 
referred  to  on  page  6.  Twelve  miles  south  of  Bome  is  a  small  mine, 
the  B^elow,  owned  by  Harrison  Brothers,  of  Philadelphia.  Near 
Bock  Kun,  Ala.,  the  Bepublic  Mining  and  Milling  Company  operates 
one  mine  and  a  drier. 

Practically  all  the  workings  at  present  active  in  this  district  are 
included  in  the  foregoing  summary;  but  there  are  many  other  bodies 
of  bauxite  ore  known  to  exist  in  the  district,  and  some  of  these  have 
been  partly  developed.     One  of  these  is  at  Summerville,  Ga.,  where  a 

Eit  has  been  opened  northwest  of  the  town,  disclosing  bauxite  in  piso- 
dc  and  celluuir  forms,  also  massive,  associated  with  chert  and  nmo- 
nite.  A  band  of  limonite  forms  the  east  wall  of  the  deposit  and  a 
ridge  of  Knox  chert  bounds  it  on  the  west.  A  shaft  about  25  feet 
deep  has  been  sunk  in  the  pit.  Shipments  amounting  to  8  carloads  of 
"donick"  or  ore  in  large  lumps  were  made  from  this  deposit  some 
years  ago.  The  greater  part  of  this  ore  appears  to  need  washing  in 
order  to  render  it  salable. 
• 

aData  on  bauxite  mining  in  the  GeorgiarAlabama  district  are  partiv  according  to  £.  K.  Judd  in 
Sng.  and  Min.  Jour.,  Mar.  28, 1907,  pp.  574-676,  and  partly  from  notes  of  tlie  writer,  who  yiaited  this 
district  late  in  Augost,  1906. 
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In  general  it  may  be  said  that  the  ore  bodies  are  easily  found  and 
guickTy  developed,  and  that  many  of  them  are  speedily  exhausted. 
The  number  of  producing  mines  varies  with  the  market. 

The  mining  ox  bauxite  is  usually  accomplished  in  open  cuts,  some 
of  which  have  several  benches,  from  which  the  ore  is  loaded  down 
into  cars  moving  on  temporary  tracks  laid  on  the  bottom  of  the  cut. 
The  chief  problems  are  to  obtain  the  ore  as  free  as  possible  from  clay, 
gravel,  and  soil,  and  to  keep  the  pits  free  of  water,  in  case  they  are 
not  so  situated  that  natural  drainage  can  be  secured.  The  proportion 
of  material  moved  to  ore  yielded  varies  from  6:1  to  6:5.  Tne  per- 
centage of  alumina  (AljO,)  in  the  crude  ore  commonly  varies  from  85 
to  57,  that  of  iron  oxide  (Fe^Os)  from  0.4  to  5,  and  that  of  silica  (SiO,) 
from  5  to  30. 

The  preparation  of  the  crude  bauxite  involves  washing  to  remove 
the  clay  and  drying  in  order  to  remove  as  much  moisture  as  possible 
before  the  material  is  started  on  its  long  train  haul  to  market.  Log 
washers  are  used  similar  to  those  used  For  cleaning  brown  iron  ores, 
with  the  exception  that  settling  boxes  are  provided  for  the  waste  clay, 
by  means  of  which  a  consideraole  saving  of  fine  ore  is  effected.  Some 
of  the  ore  occurs  so  clean  as  to  require  no  washing,  and  this,  together 
with  the  washed  ore,  is  run  through  a  rotating  cylindrical  drier. 
Wood  is  regarded  as  the  most  satisiactory  fuel  for  bauxite  drying, 
because  the  smoke  from  soft  coal  blackens  the  ore,  but,  as  an  alterna- 
tive, coke  has  been  used.  High-grade  prepared  ore  from  this  district 
ranges  between  56  and  58  per  cent  A\/j^  and  about  8  per  cent  SiO,. 
No.  2  ore  averages  about  50  per  cent  Al^Oj  and  12  per  cent  SiO^. 

The  Georgia- Alabama  bauxite  is  of  more  uniform  composition  than 
the  Arkansas  ore,  and  consequently  it  is  of  greater  value  to  the  chem- 
ical trade  for  the  oroduction  of  alum  and  other  aluminum  salts.  Some 
of  this  ore  is  usea  for  lining  basic  open-hearth  steel  plants;  some  is 
used  in  the  form  of  hard  lumps  in  the  manufacture  of  aluminum  or 
artificial  corundum,  an  abrasive  material;  and  an  increasing  quantity 
is  being  demanded  to  supply  the  aluminiun  reduction  plants. 

Arkansas  district. — ^The  Arkansas  bauxite  has  for  two  or  three  years 
been  the  main  source  of  aluminum  ore,  but  with  the  mpid  increase  in 
production  of  metallic  aluminum  the  Arkansas  field,  notwithstanding 
its  rapid  development,  can  not  fulfill  this  demand  for  the  ore.  The 
Arkansas  product  exhibits  greater  diversity  in  composition  ^nd  is 
therefore  suitable  for  a  greater  variety  of  uses  than  that  from  Georgia 
and  Alabama. 

The  mining  and  treatment  of  bauxite  in  Arkansas  is  carried  on  in  a 
manner  veiy  similar  to  that  followed  in  Georgia  and  Alabama.  The 
deposits  attain  a  thickness  as  great  as  10  to  12  feet  and  are  mined  from 
surface  workings  by  blasting  and  by  pick  and  shovel.  If  the  ore  is 
to  be  used  in  making  alum  it  is  merely  crushed  and  dried.  If  a  low 
silica  ore  is  required,  such  as  is  needed  in  the  manufacture  of  alun- 
dum,  the  bauxite  is  crushed  and  washed.  By  this  operation  the  free 
silica  is  removed. 

USES. 

Bauxite  has  proved  to  be  of  great  value  as  a  basic  refractory  mate- 
rial in  that  it  resists  well  the  scouring  action  of  metallic  oxides  m  the 
furnace.    Bauxite  is  used  most  conveniently  in  the  form  of  bricks  for 
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this  purpose.  The  Berger  patent  covers  a  process  for  making  these 
bricKS.^  Natural  high-alumina  low-silica  bauxite  from  Arkansas  is 
used,  bonded  by  a  small  percentage  of  plastic  fire  clay,  sodium  silicate, 
or  lime.  The  bricks  contain  from  88  to  90  per  cent  of  alumina  and 
from  10  to  12  per  cent  of  ferric  oxide,  silica,  and  titanic  acid.  The 
percentage  of  silica  can  be  reduced  to  6  or  8  per  cent  by  the  use  of  a 
bond  free  from  silica,  so  that  the  brick  is  not  appreciably  detrimental 
to  basicity.  Bauxite  brick  seems  to  be  especially  adapted  for  the 
linings  of  basic  open-hearth  steel  furnaces.  The  highest  grade  is  used 
in  the  floor  and  walls  up  to  the  slag  line,  protected  by  a  bed  of  calcined 
bauxite.  Above  the  slag  line  cheaper  brick  with  a  lower  percentage 
of  bauxite  can  be  used. 

A  severe  test  was  made  some  time  affo  at  one  of  the  basic  open- 
hearth  furnaces  of  the  Bethlehem  Steel  Works,  in  which  a  bauxite 
brick  and  a  magnesite  brick  were  placed  side  by  side  near  the  gas  and 
air  ports  and  thus  were  subjected  to  the  highest  temperature  attainable 
in  tne  furnace.  The  magnesite  brick  bent  and  showed  viscosity  after 
seven  minutes,  against  fifteen  minutes  for  the  bauxite  brick.  A  bauxite 
brick  and  a  magnesite  brick  were  then  submerged  in  slag  near  the 
doors  for  some  time,  after  which  they  were  withdrawn  and  examined 
when  cold. .  The  magnesite  brick  was  incorporated  with  slag,  while 
the  bauxite  brick  when  broken  showed  that  the  sla^  had  not  penetrated 
to  its  center,  but  had  remained  as  a  coating  over  tne  outside. 

In  addition  to  its  use  for  open  hearths,  bauxite  brick  has  proved 
successful  for  other  uses,  two  of  which  are  as  a  lining  for  rotary 
Portland  cement  kilns  and  as  a  lining  for  lead-refining  furnaces.  Used 
as  a  lining  for  the  hot  zone  (10  to  12  feet)  of  a  60-foot  rotary  cement 
kiln,  6-inch  bauxite  bricks  have  been  found  to  give  more  than  ten 
months'  continuous  nigh*t  and  day  service.  This  indicates  that  the 
material  is  superior  to  fire  brick,  and  that  the  saving  of  output  that 
would  otherwise  be  lost  during  frequent  shut  downs  for  the  purpose 
of  relining  or  patching  a  kiln  in  the  hot  zone  will  more  than  compen- 
sate for  the  increased  cost  of  superior  lining. 

In  lead  refining  it  has  been  found  that  the  scum  composed  of  highly 
basic  oxides  readily  attacks  the  free  silica  and  silicates  of  alumina  in  a 
fire  brick  and  rapidly  decomposes  the  latter,  whereas  the  basic  bauxite 
lining,  theoreticallv  and  in  practice,  is  better  adapted  for  use  in  such 
furnaces.  Tests  snow  that  bauxite  brick  really  lasts  five  or  six  times 
as  long  as  the  fire-brick  lining. 

Bauxite  brick  are  manufactured  by  the  Laclede  Fire  Brick  Company, 
of  St.  Louis,  for  the  American  Bauxite  Company,  and  their  cost  is 
considerably  less  than  that  of  magnesite  brick. 

It  is  noteworthy  that  the  attention  of  the  public  was  first  called 
to  the  Arkansas  bauxite  deposits  in  1891  by  Dr.  J.  C.  Branner,  then 
State  geologist  of  Arkansas.  In  1895  their  commercial  value  began  to 
be  appreciated.  In  1899  were  reported  the  first  statistics  of  produc- 
tion from  this  field,  and  reference  to  the  table  will  show  that  the  pro- 
duction of  1906  has  exceeded  the  most  sanguine  predictions. 

a  Editorial,  Eng.  and  Min.  Jour.,  January  19, 1905,  p.  154;  also  Aubrey,  A.  J.,  The  refractory  uses  of 
bauxite:  Eng.  and  Min.  Jour.,  February  8, 1906,  pp.  217-218. 
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AliUMTNTLTiI. 

PRODUCTION  AND  CONSUMPTION. 

The  production  of  aluminum  ffrew  very  rapidly  from  1883  to  1897; 
its  growth  was  slightly  checked,  though  still  vigorous,  from  1897  to 
1899.  Then  followed  a  period,  from  1900  to  1903,  during  which  the 
production  was  maintain^  at  a  high  figure  but  with  no  real  gain  from 
3'ear  to  year.  From  1904  to  the  present,  however,  the  jproductioQ 
again  increased,  the  proportion  of  annual  increase  being  larger  than 
since  1897. 

The  magnitude  of  the  aluminum  industry  is  shown  by  the  following 
table,  which  gives  the  production  of  aluminum  in  the  United  States 
since  the  beginning  of  tne  industry  in  1883: 

Production^  in  pounds^  of  aluminum  in  the  United  StaleSy  188S-1906. 


1883 83 

1884 150 

1885 283 

1886 3,000 

1887 18,000 

1888 19,000 


1896 1,300,000 

1897 4,000,000 

1898 5,200,000 

1899 6,500,000 

1900 7,150,000 

1901 7,150,000 


1889 47,468  I  1902 7,300,000 


1890 61,281 

1891 150,000 

1892 259,885 

1893 333,629 

1894 550,000 

1895 920,000 


1903 7,500,000 

1904 «8,600,000 

1905 0  11,347,000 

1906 014,910,000 

Total 83,319,779 


Aluminum  and  manufactures  of  aluminunl  of  domestic  production 
were  exported  valued  at  $166,876  in  1904:,  at  $290,777  in  1906,  and  at 
$364,251  in  1906. 

PROGRESS  OF  THE  ALUMINUM  INDUSTRY. 

The  manufacture  of  aluminum  in  America  has  been  summarized 
recently  in  a  brief  article.*  The  growth  of  this  industry  in  the  United 
States  coincides  with  the  development  of  the  Pittsburg  Reduction 
Company,  the  name  of  which  has  recently  been  changed  to  the 
Aluminum  Company  of  America.  Operating  under  the  patents  of 
Charles  M.  Hall,  the  present  vice-president  of  the  company,  the 
establishment  and  development  of  the  aluminum  industry  have  greatly 
reduced  the  price  of  aluminum  to  coasumers,  for  prior  to  Mr.  Hall^ 
invention  in  1886  the  price  of  imported  aluminum  m  our  markets  was 
about  $15  per  pound.  Shortly  after  1888,  when  the  works  of  the 
Pittsburg  Keduction  Company  were  started,  the  price  of  imported 
aluminum  dropped  from  $7  and  $8  per  pound  to  $4r  per  pound.  The 
Pittsburg  Reduction  Company  soon  reduced  the  price  of  the  metal  to 
$2  per  pound,  and  in  1893  the  price  ranged  from  65  to  75  cents.  From 
1901  to  1905  the  prices  per  pound  of  No.  1  aluminum  ranged  from  33 
to  38  cents,  according  to  the  quantity  purchased,  and  in  1906  the  price 
averaged  36^  cents.    In  1907  aluminum  is  only  a  little  higher  in  price 

a  Consumption. 

6  The  manufacture  of  aluminum:  Bull.  Am.  Iron  and  Steel  Association,  April  1^  19Q7. 
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than  it  was  a  year  or  two  ago,  this  metal  having  failed  to  increase 
materially  in  price  with  the  marked  increase  in  the  price  of  copper, 
iron,  tin,  antimony,  and  other  base  metals.  The  reasons  for  this  may 
perhaps  be  fomid  m  the  great  increase  in  production  of  the  metal  and 
m  the  improved  methods  of  manufacture.  On  May  11,  1907,  quota- 
tions of  No.  1  ingots,  99  per  cent,  were  49  cents,  and  No.  2  ingots,  90 
per  cent,  were  48  cents  per  pound. 

Recent  plans  of  the  Aluminum  Com^mny  of  America  include  the 
erection  of  a  model  factory  town,  comprising  200  new  houses  for  its 
employees  at  its  factories  in  Massena,  N.  Y.,  and  a  continuous  mill  for 
rolling  aluminum  sheets  at  its  New  Kensington,  Pa.,  plant.  Ordi- 
narily this  company  supplies  its  products  in  the  form  of  ingots,  the 
rolling  and  stamping  and  the  production  of  aluminum  utensns  being 
distinct  lines  of  industry  carried  on  by  independent  manufacturing 
concerns^  although  the  company  has  supplied  one  manufactured 
product  in  large  quantities,  viz,  aluminum  wire. 

A  fact  of  considerable  significance  to  the  aluminum  industry  at 
large  concerns  both  the  HaU  and  the  Bradley  patents,  under  which 
aluminum  production  in  this  country  is  now  carried  on.  According 
to  the  United  States  Patent  Office  records,  the  Hall  patent.  No.  400766, 
was  granted  April  2,  1889,  for  a  term  of  seventeen  years,  and  it  has 
neither  been  renewed  nor  extended.  The  Bradley  patent.  No.  468148, 
is  due  to  expire  February  2, 1909,  it  having  been  granted  February  2, 
1892,  for  a  term  of  seventeen  years.  These  patents  cover  the  method 
of  applying  heat  to  the  bauxite  in  the  furnace  and  they  so  cheapened 
the  cost  of  producing  aluminum  as  compared  with  the  cost  of  the  old 
crucible  method,  as  to  put  the  latter  method  out  of  competition. 

Already  there  are  projects  under  way  which,  if  realized,  will  place 
in  the  field  several  competitors  for  the  aluminum  trade.  One  of  these 
projects,  it  is  reported,*  will  be  located  on  Cumberland  River,  about 
25  miles  below  Williamsburg,  Ky.,  where  there  is  a  fall  approximating 
66  feet  in  the  river.  The  enterprise  involves  the  construction  of  a 
dam  to  back  the  water  some  miles  and  give  a  water  storage  ample  to 
provide  20,000  horsepower  at  any  season  of  the  year.  The  utilization 
of  this  power  in  the  form  of  electricity,  coupled  with  good  railway 
facilities,  a  fairly  central  location  between  the  two  developed  bauxite 
fields,  and  proximity  to  new  sources  of  supply  would  seem  to  afford 
unusual  opportunities  for  the  reported  project,  particularly  at  a  time 
when  the  manufacturing  field  will  be  open  to  competitors. 

The  demand  for  aluminum  is  so  active  as  to  cause  a  continued  short- 
age on  the  market.  The  rapidly  increasing  variety  of  uses  for  alumi- 
num is  probably  responsible  for  this  condition,  for  there  has  been  no 
lack  of  preparation  and  effort  on  the  part  of  manufacturers,  both 
domestic  and  foreign,  to  supply  the  metal.  The  supply  of  aluminum 
can  not  be  increasea  at  will,  as  is  the  case  with  many  commodities. 

The  many  and  widely  diverse  purposes  for  which  aluminum  has 
been  found  suitable  have  been  summed  up  in  previous  volumes  of 
Mineral  Resources  and  in  trade  journals.  Among  the  newer  uses  are 
in  machine  construction,  as  in  crank  cases  and  gear  boxes  for  motor 
cars,  for  paneling  insides  of  underground  railway  cars,  for  electric 
wire,  and  for  new  alloys,  pigments,  and  metal  plating;  and  the  alumi- 
num cell  as  a  lightning  arrester  has  proved  to  be  a  valuable  addition 
to  lightning-protecting  devices. 

a  New  York  Commercial,  February  1, 1907. 
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During  recent  years  the  price  of  tin  has  been  very  high,  and  since 
adequate  new  supplies  of  ore  have  not  been  discovered,  substitutes  for 
tin  must  be  used  in  manufactures.  Mr.  L.  Parry  ^  has  summed  up  a 
number  of  possible  substitutes.  Aluminum  he  regards  as  probably  the 
most  availaole  substitute  for  tin  in  the  great  majority  of  uses  to  which 
that  metal  is  put,  owing  to  the  diminution  in  the  price  of  aluminum, 
the  practically  limitless  supply  of  the  raw  material,  and  the  favorable 
physical  properties  of  the  metal. 

The  consumers  of  aluminum  will  doubtless  welcome  additional  pro- 
ducers of  the  metal,  who  may  in  time  relieve  the  pressure  on  the  mar- 
ket, but  it  is  difficult  to  imagine  that  even  with  active  competition  the 
output  will  gain  much  headway  over  the  demand. 

ALUMINUM  SALTS. 
PRODUCTION. 

In  the  quantity  of  alum  produced  in  the  United  States  in  1906  there 
was  an  increase  of  55  per  cent,  the  value  per  ton  remaining  about  the 
same  as  compared  with  corresponding  totals  for  1905.  Both  the  pro- 
duction of  aluminum  sulphate  and  the  importation  of  aluminum  salts 
showed  a  slight  decrease  in  quantitv  as  compared  with  the  report  for 
1905. 

The  following  table  shows  the  production  and  imports  of  alum  and 
aluminum  sulphate  for  the  years  1902  to  1906: 

Production  and  imports  of  aluminum  salts  into  the  United  States,  1902-1906,  in  short  tons. 


Year. 


1902 
1903 
1904 
1905 
1906 


Production. 


Imports.a 


Alum. 


Quan- 
tity. 


8,539 

7,574 

11,563 

10,114 

15,613 


Value. 


1299,500 
210,910 
319,189 
289,716 
450,125 


Per 
ton. 


127.00 
27.85 
27.60 
28.65 
28.83 


Aluminum  sulphate. 


Quan- 
tity. 


80,075 
80,726 
74,481 
98,917 
89,246 


Value. 


91,988,671 
1,614,520 
1,417,867 
1,660,515 
1,618,060 


Per 
ton. 


$24.25 
20.00 
19.04 
17.67 
18.07 


Quan- 
tity. 


Value. 


Price 
per 
ton. 


1,267 
2,162 
896 
1,282 
1,183 


S38,048 

107,948 

19,991 

26,212 

23,193 


130.08 
49.98 
22.81 
20.47 
19.61 


o  Includes  alumina,  aluminum  hydrate,  or  refined  bauxite,  alum,  alum  cake,  aluminum  sulphate, 
aluminous  cake,  and  alum  in  crystals  or  ground. 

UNDEVELOPED   DEPOSITS. 

Messrs.  C.  W.  Hayes  and  J.  E.  Spurr, of  the  United  States  Geological 
Survey,  have  recently  called  attention  to  undeveloped  deposits  of  alu- 
minum salts  in  the  West.* 

Regarding  the  deposits  near  Silver  Peak,  Nev.,  brief  notes  are  given 
on  its  location,  mode  of  occurrence,  manner  of  formation,  and  com- 
mercial aspects.  In  this  deposit  both  alum  and  sulphur  occur  closely 
associated  in  decomposed  rhyolite.  The  sulphur  coats  thin  cracks  and 
crevices,  while  the  alum  forms  veins,  some  of  them  several  inches 


a  Parry,  L.,  Substitutes  for  tin:  Min.  Jour.  Rwy.  and  Com.  Gaz.,  London,  vol.  79,  June  2,  1906,  fn 
728;  see  also  Mineral  Resources  U.  S.  for  1906,  U.  S.  Geol.  Survey,  1906.  p.  450. 

b Hayes,  C.  W.,  The  Gila  River  alum  deposits:  Bull.  U.  S.  Geol.  Survey  No.  315.  1907,  pp.  21i^-S2S: 
Spurr,  J.  £.,  Alum  deposits  near  Silver  Peak,  Esmeralda  County,  Nev.:  Bull.  U.  SOeoL  Sorvey  Na  826^ 
1904,  pp.  501-502. 
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thick,  that  split  and  ramify  irregularly  throughout  the  broken  masses 
of  altered  rhyolite.  The  alum  is  present  in  far  larger  quantity  than 
the  sulphur,  and  from  the  chaiTicter  of  its  formation  the  deposit  doubt- 
less continues  downward.  The  decomposed  rhyolite  is  so  friable  that 
the  material  could  easily  be  worked  on  a  large  scale.  The  alum  and 
the  sulphur  would  have  to  be  worked  together,  and  the  latter  could  be 
collected  as  a  by-product. 

The  report  on  the  Gila  Biver  alum  deposits  of  Grant  County,  N.  Mex. , 
is  rather  more  detailed  in  the  treatment  of  its  subject.  Topographic 
and  geolo^c  relations,  as  well  as  the  distribution  of  the  deposits  and 
their  relation  to  the  adjacent  basalt  sheets,  are  discussed,  and  a  topo- 
graphic sketch  map  illustrates  the  article.  The  character  of  the  alum 
rock  and  certain  associated  incrustations  are  carefully  described  and  a 
considerable  number  of  analyses  given.  The  alum  rock  is  extremely 
altered  and  leached,  and  consequently  porous;  analyses  indicate  that 
it  is  essentially  the  silicate  of  aluminum.  The  incrustations  observed 
are  of  two  classes,  (a)  alunogen,  the  hydrated  sulphate  of  aluminum, 
and  (b^  halotrichite,  the  double  sulphate  of  aluminum  and  iron.  These 
materials  have  been  derived  from  the  alum  rock  by  leaching  followed 
by  deposition  from  solution  wherever  conditions  were  favorable  for 
their  accumulation.  The  alum  rock  itself  probably  still  contains  an 
almost  unlimited  supply  of  soluble  sulphates,  and  upon  this  fact 
depends  the  value  of  the  deposit,  althougn  the  present  surface  accu- 
mulations of  alunogen  probably  amount  to  thousands  of  tons  besides. 
No  test  has  been  made  of  the  rock  below  drainage  level,  but  it  is  prob- 
able that  here,  where  leaching  could  hardly  have  taken  place,  will  be 
found  the  largest  quantity  of  soluble  constituents. 

In  view  of  the  rapidly  growing  demand  for  alum  and  aluminum  sul- 
phate in  the  arts,  in  sanitary  engineering,  and  as  a  source  of  the  metal, 
there  is  reason  to  believe  that  such  deposits  as  these  will  in  time  be 
utilized.  The  essentials  upon  which  tne  successful  development  of 
both  the  Nevada  and  the  rJew  Mexico  deposits  seem  to  depend  are 
transportation  facilities  and  skill  in  chemical  engineering. 
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ANTIMONY. 


By  Frank  L.  Hess. 


INTRODUCTION. 

Stibnite  (Sb^,),  the  sulphide  of  antimony,  is  widely  distributed 
through  the  mineral-bearing  regions  of  the  world  and  forms  the  most 
important  ore  of  antimony.  Besides  the  sulphide  there  are  a  number 
of  ores  of  less  value.  I^enarmontite  and  valentinite,  the  oxides,  con- 
tain theoretically  83.3  per  cent  of  antimony,  but,  owing  to  the  in- 
cluded impurities,  from  30  to  65  per  cent  as  found  in  nature.  They 
are  little  used  as  ores.  Kirmesite,  antimony  oxysulphide  (SbSjO), 
a  cherry-red  mineral  carrying  theoretically  75  per  cent  of  antimony, 
is  rare  and  but  little  known  in  this  country.  Antimony  ochers,  the 
hydrous-antimony  oxides,  such  as  stibiconite  (SbaO.IIjO),  volgerite 
(SbjOg  4H,0),  stioianite  (SbgOjHjO),  and  others  are  found  at  various 
places,  but  are  unimportant  as  ores. 

Up  to  the  present  time  the  United  States  has  been  but  a  small  pro- 
ducer of  antunony,  owing  to  the  low  price  of  the  metal,  to  the  dis- 
tance of  the  known  domestic  deposits  from  market,  and  to  the  low 
cost  of  production  from  extensive  deposits  in  other  countries.  Hence 
it  has  teen  only  in  times  of  high  prices  that  the  deposits  in  the 
United  States  could  be  worked  at  a  profit;  and,  although  there  is  a 
constant  increase  in  transportation  racilities  and  the  metallurgy  of 
antimony  is  becoming  better  and  more  widely  known,  it  does  not 
seem  likely  that  there  will  be  much  increase  or  domestic  production 
in  the  near  future. 

The  year  1906  witnessed  a  remarkable  rise  in  the  price  of  anti- 
mony, which  had  already  begun  dimng  1905  and  had  stimulated 
prodfuction  OTeatly,  so  that  the  output  of  several  countries  was  much 
increased.  Toward  the  end  of  the  year  prices  fell.  This  compara- 
tively sudden  rise  and  fall  in  prices  has  been  a  common  phenomenon 
in  the  history  of  the  antimony  market. 

PRODUCTION. 

During  1906  Utah,  Nevada,  Idaho,  and  Washington  produced 
small  quantities  of  antimony.  Stimulated  by  the  active  market, 
companies  were  formed  to  work  deposits  which  had  been  neglected 
for  years.  Near  Coyot6,  Garfield  County,  Utah,  two  plants  for  the 
production  of  antimony  were  started;  both  are  to  use  volatilization 
processes  for  the  making  of  antimony  oxide,  and  from  this  the  metal 
is  to  be  reduced.    These  deposits  were  described  by  Prof.  W.  P. 
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Blake  in  Mineral  Resources  for  1883-84.*"  During  the  current  year 
a  reconnaissance  of  these  deposits  has  been  made  by  a  member  or  ihb 
United  States  Greological  Survey. 

The  ore  is  stibnite  and  occure,  with  some  valentinite  (orthorhom- 
bic  Sb.O,)  and  senarmontite  (isometric  Sb,Oj),  formed  by  the  oxida- 
tion or  the  sulphide,  in  masses  following  the  stratification  of  a  sand- 
stone. The  aeposits  occm-  in  the  lower  part  of  the  sandstone, 
directly  above  limestone  and  conglomerate,  and  are  occasionally 
found  in  the  conglomerate,  forming  the  cementing  material.  The 
ore  is  very  free  from  impurities  and  lies  in  masses  from  a  fraction  of 
an  inch  to  20  or  30  inches  in  thickness.  Large  masses  are  found  also 
in  the  shape  of  bowlders,  some  of  which  weigh  several  tons.  The 
sandstone  is  in  places  overlain  by  a  lava,  and  the  origin  of  the  stib- 
nite is  probably  in  some  way  connected  with  this  outflow. 

In  Idaho  a  few  tons  of  antimony  ore  were  shipped  from  Gorge 
Gulch,  a  mile  from  Burke.''  Stibnite  occurs  in  a  quartz  vein  from 
1  foot  to  5  feet  wide,  which  is  said  to  be  richly  impregnated  with 
the  mineral.  The  vein  also  carries  values  in  gold,  mcmding  some 
native  metal.  A  second  ore  shoot  has  been  discovered  on  this  vein 
1,000  feet  east  of  the  first,  and  is  reported  to  be  from  1  foot  to  18 
inches  wide.  On  the  Northern  Pacific  Railroad,  15  miles  west  of 
Thompson  FaUs,  Montana,^  and  about  the  same  distance  east  of 
Wallace,  Idaho,  are  other  deposits  of  stibnite  which  have  been 
worked  to  some  extent.  About  1897  a  small  furnace  was  erected,' 
and  several  carloads  of  antimony  oxide  were  made  and  shipped. 
No  work  has  been  done  since.  Antimony  deposits  are  also  reported 
as  occurring  near  Warren,  Idaho  County,  and  Ketchum,  Elaine 
County. 

In  Washington  antimony  is  being  mined  in  Okanogan  County, 
near  Methow.  Some  ore  was  taken  out  during  1906,  but  none  was 
shipped.  The  ore  must  be  hauled  in  wagons  23  miles  to  Pateros, 
on  tne  Columbia  River,  from  which  point  it  is  transported  72  miles 
by  steamboat  to  the  railroad  at  Wenatchee.  A  small  quantity  of 
ore  is  reported  to  have  been  mined  in  Snohomish  County  and  shipped 
during  the  year. 

In  Nevada  there  was  a  small  output  in  the  Bemice  district,  75 
miles  east  of  Lovelocks.  It  is  claimed  that  the  ore  carries  a  con- 
siderable amount  of  silver.  Two  hundred  tons  are  said  to  have  been 
shipped  from  Humboldt  County,  adjacent  to  Lovelocks. 

At  Eckley,  Curry  County,  Oreg.,  a  small  quantity  of  ore  was 
mined,  but  none  was  shipped  owing  to  the  distance  from  market. 
Samples  of  the  ore  assayed  have  showTi  high  values  in  gold.  The 
deposit  is  30  miles  from  the  railroad,  and  the  roads  are  bad  during 
most  of  the  year. 

Interest  has  been  revived  in  the  deposits  of  antimony  near  Anti- 
mony, Howard  County,  Ark.,  which  have  attracted  attention 
periodically  for  years,  and  it  is  possible  that  there  may  be  some 
output  during  1907. 

No  production  was  reported  from  the  California  deposits,  most 
of  which  are  in  rough  country  far  from  railroad  facilities. 

a  Blake.  W.  P.,  Mineral  Resources  U.  S.  for  1883-84:  U.  S.  Geol.  Survey,  1885,  pp.  643-644. 
b  Bell,  Robert  M.,  Eighth  Ann.  Rept.  of  the  Mining  Industry  of  Idaho  for  the  year  1906,  pp.  15B-I59i 
cO'Leary,  J.  J.    The  antimony  belt  in  the  Coeur  d'Alenes:  Eng.  and  Min.  Jour.,  February  9. 1987, 
p.  284. 
d  Letter,  Hon.  Jos.  M.  Dixon.  October  8.  1907. 
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By  far  the  greatest  quantity  of  antimony  produced  in  the  United 
States  from  domestic  ores  is  that  contamed  in  antimonial  lead. 
During  the  year  a  production  of  10,546  tons  of  antimonial  lead  con- 
taining 1,362  tons  of  antimony  was  reported  by  the  refineries  of 
the  country.  It  is  estimated  that  about  one-fourth  of  this  was  from 
foreign  ores,  so  that  the  production  from  domestic  ores  was  about 
1,021  tons.  Most  of  this  antimonial  lead  was  used  in  making  anti- 
friction metals.  This  quantity  is  about  one-half  that  produced 
during  any  year  for  the  preceding  five  years,  and  was  less  than  the 
trade  requirements,  so  that  metalUc  antimony  was  melted  with 
lead  to  supply  the  demand.  The  production  during  the  last  six 
years  has  been  as  follows: 

Production  of  metallic  antimony  from  domestic  and  foreign  ores  and  that  contained  in 
antimonial  lead  in  the  United  States,  1902-1906,  in  short  tons. 


Year. 


1902 
1903 
1904 
1905 
1906 


Contained  in  antimo- 
nial lead,  a 


Quantity. 


2,u04 
2,558 
2,571 
2,747 
1,362 


Value. 


$505,340 
445,092 

£443,598 
588,354 

« 544, 800 


Produced  from  foreign 
and  domestic  ores. 


Quantity. 


6«57 

6  570 

<f48d 

493 

404 


Value. 


1129,166 

103,341 

«61,926 

117,433 

58,149 


Total. 


Quantity. 


3,561 
3,128 
3,057 
3,240 
1,766 


Value. 


S634,.M)6 
548,433 
5a'>,524 
705,787 
602,949 


o  Antimony  estimated  at  25  per  cent  of  the  total  quantity  of  hard  lead  produced  from  both  foreign 
and  domestic  ores,  except  for  the  year  1902,  when  an  average  of  27  per  cent  was  taken,  and  the  year  1906, 
when  the  actual  content  of  antimony  was  determined  by  the  smelters. 

6  Exclusive  of  foreign  ores  imported  and  reexported. 

c  Estimated  from  the  prices  current  for  the  year. 

d  Estimated  from  the  average  content  of  the  ore. 


IMPORTS. 

In  1905  the  imports  for  consumption  of  antimony  and  antimony 
ore  reached  the  highest  point  in  the  record  dating  back  to  the  fiscal 
year  ending  June  30,  1867.  They  were  valued  at  $484,254.  In  1906 
this  value  was  exceeded  by  more  than  $1,000,000,  as  is  shown  in  the 
following  taUe: 

Antxmony  and  antimony  are  imported  and  entered  for  consumption  in  the  United  States^ 

1902-1906,  in  pounds. 


Year. 


1902 
1903 
1904 
1905 
1906 


Metal  and  regulns. 


Quantity. 


5,388,739 
4,094,309 
4,268,045 
4,941,247 
10,305,734 


Value. 


$333,601 

260,144 

248,726 

431,228 

1,391,289 


Crude  antimc 
Quantity. 

my  and  ore. 
Value. 

3,129,069 
2,714,617 
2,488,518 
1,970,788 
1,972,658 

S62,968 
54,316 
50,414 
53,026 

125,841 

Total 
value. 


$396,569 

314,460 

299,140 

484,254 

1,517,130 


The  imports  of  salts  of  antimony  for  the  last  four  years  have  been 
as  follows: 


Salts  of  antimony  imparted  and  entered  for  consumption,  1903-1906. 

1903 pounds. .       916, 468  $66, 469 

1904 do 981,026  70,668 

1905 do 1, 010, 228  80, 130 

1906 do. ...       764, 070  99, 251 
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FOREIGI^  PRODUCTION  OF  ANTIMONY. 

The  figures  of  production  in  foreign  countries  are  quite  unsatis- 
factory, for,  as  obtained,  they  generally  include  ore,  regiUus,  antimony, 
and  sometimes  oxides  or  other  compounds.  The  principal  producing 
coimtries  and  their  outputs  are  as  rollows:  China  ^  (1905),  6,288  tons 
of  metal  and  regulus.  valued  at  $210,802,  and  in  1906,  8,216  tons  of 
metal  and  regulus,  valued  at  $384,340.  These  are  the  figures  obtained 
by  the  customs  officers  and  probably  do  not  include  much  of  the  jimk 
trade  or  antimony  produced  and  used  in  the  coimtry.  France  (1905), 
14,826  tons  of  ore,  valued  at  $200,381.  The  only  returns  available 
for  1906  are  exports  of  metal  from  St.  fitienne,  valued  at  $34,351.^ 
Italy  (1905),  5.601  tons  of  ore,  valued  at  $42,590.  Bohemia  (1905). 
833  tons  regulus  and  refined  antimony,  valued  at  $103,733,  ana 
1,046  tons  of  ore,  valued  at  $29,029.  Austria  (1905),  1,844  tons  of 
ore,  valued  at  $22,542.  Japan,  Turkey,*'  and  New  South  Wales** 
(1905),  ores  or  metals,  less  than  500  tons  each.  Portugal,  Servia, 
Spain,  Victoria,  Queensland,*  and  Germany  (1905),  less  than  100 
tons  each  of  metal  or  ore,  in  the  order  named.  Mexico^  (1906), 
2,665  tons  of  metal  and  197  tons  of  ore,  valued  at  $566,690.  Canada^ 
(1906),  1,876  tons  auriferous  ore.  Turkey ,*"  Corsica,*  and  Queens- 
land* (1906),  between  500  and  1,000  tons  of  ore  each.  Peru,*  South 
Africa,  and  Sweden  J  (1906),  100  tons  or  less,  metal  or  ore. 

USES. 

The  larger  part  of  the  output  of  antimonial  lead  in  the  United 
States,  which  contains  most  or  the  domestic  production  of  antimonv, 
goes  into  the  manufacture  of  babbitt  and  other  antifriction  metals. 
According  to  the  requirements  of  the  railroads,  babbitt  metal  con- 
sists of  88.9  per  cent  tin,  7.4  per  cent  antimony,  and  3.7  per  cent 
copper,  but  in  most  babbitt  and  other  antifriction  metals  the  tin 
is  largely  replaced  by  lead. 

Antimony  has  the  property  of  hardening  lead  when  melted  with  it, 
and  in  the  smelting  of  antimonial  ores  much  hard  lead  is  produced. 
This  lead  is  not  sufficiently  malleable  for  rolling  and  pressing,  and 
until  the  recent  rise  in  the  price  of  antimony  hard  lead  sold  for  a  less 
price  than  soft  lead.  In  order  to  dispose  of  it  profitably,  a  con- 
siderable amount  of  antimonial  lead  was  formerly  placed  upon  the 
market  as  shot,  for  which  it  is  well  adapted,  while  other  quantities 
were  used  in  solder.  In  the  latter  case  the  antimony  replaces  lead 
and  is  pureljr  an  adulterant.  Alloys  of  antimony  and  lead  expand 
upon  solidifying  and  make  excellent  metal  from  which  to  cast  type, 
since  it  will  fill  the  comers  of  the  mold.  Type  metal  contains  vary- 
ing quantities  of  antimony,  generally  less  tnan  40  per  cent,  alloyed 

a  Returns  of  Trade  and  Trade  Reports,  Imperial  Maritime  Customs,  China,  for  1906,  Shanghai,  1M7, 
p.  29. 

b  Brunot,  Hilary  S.    Daily  Cons,  and  Trade  Repts.,  April  6, 1907. 

c  Harris,  Ernest  L.    Daily  Cons,  and  Trade  Repts.,  July  19, 1907. 

d  Ann.  Rept.  Department  of  Mines,  New  South  Wales.  Sydney,  1906-7. 

e  Ann.  Rept.  of  the  Under  Secretary  for  Mines,  Queensland,  for  1906,  Brisbane,  1907,  p.  23. 

/  Figures  furnished  by  Departmento  de  Fomento,  Mexico. 

g  Figures  furnished  by  Canadian  Department  of  Mines. 

A  Corsica's  Minerals:  Mln.  Jour.  (London),  May  18, 1907,  p.  665.  Quoted  from  report  of  British  Vice- 
Consul  Southwell. 

i  Klinge,  German.  Estadlstica  minera  del  Perd  en  1906,  Bui.  64,  Cuerpo  de  Ingenieros  de  Minas  del 
Perd,  Lima,  1907,  Dp.  12,  28. 

/Sveriges  Offldella  Statlstik,  Beigshandteringen,  for  1906, 1907,  p.  17.  Part  of  the  figures,  for  which 
authority  has  not  been  speciflcally  ^ven,  are  from  the  British  Mines  and  Quarries;  19(»,  pt.  4,  ColoniAl 
and  Foreign  Statistics. 
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with  lead,  tin,  and  sometimes  copper,  zinc,  bismuth,  and  nickel. 
Britannia  metal  is  an  alloy  of  10  per  cent  antimony  and  90  per  cent 
tin.  Pewter  contains  7.1  per  cent  antimony,  1.8  per  cent  copper,  1.8 
per  cent  bismuth,  and  89.3  per  cent  tin.  rewter  and  britannia  were 
formerly  much  used  for  tableware.  A  use  of  antimony  which  shows 
at  present  some  degree  of  growth  is  its  use  as  a  pigment.  It  is  now 
used  in  France,  Germany,  and  Italy,  and  its  use  is  stated  by  current 
trade  papers  to  be  encouraged  by  the  Governments  of  France  and 
G^ermany.  The  oxide  makes  a  wnite  and  the  sulphide  a  red  paint. 
It  is  claimed  that  it  is  not  poisonous,  as  is  lead  when  used  in  paints, 
and  to  be  more  permanent  and  sunproof  than  zinc  paint.  The 
largest  dealers  in  antimony  in  this  country,  however,  after  inves- 
tigation of  the  use  of  antimony  pigments,  did  not  find  it  desirable 
to  enter  into  this  branch  of  the  business,  and  such  pigments  remain 
practically  unknown  upon  the  American  market,  with  the  exception 
of  the  chromate  which  under  the  name  of  "Naples  yellow ''  is  used 
as  a  fine  artist's  color.  Naples  yellow  and  some  of  the  oxides  are 
used  as  ceramic  colors. 

Antimony  in  the  form  of  metal  and  oxide  is  used  in  making  fUnt 
glass.    About  IJ  pounds  of  each  per  ton  of  ''batch''  is  used. 

Antimonial  lead  is  used  for  storage  batteries,  for  lining  lead 
chambers  in  making  sulphuric  acid,  and  in  making  coflBin  trimmings 
and  toys.  Antimony  combines  readily  with  many  metals,  from 
some  of  which  it  maybe  easily  volatilized  under  the  heat  of  the  blow- 
pipe. Such  an  alloy  of  antimony  and  gold  is  used  as  a  solder  in 
jewelry.  Considerable  quantities  of  antimony  sulphide  are  used  in 
vulcanizing  rubber. 

PBICSS. 

Antimony  metal  prices  vary  considerably  with  the  brand,  the 
brand  ordinarily  indicating  a  aifference  in  the  purity  of  the  metal. 
The  year  opened  with  Cookson's  and  Hallett's  at  15  cents  per  pound* 
other  brands  at  14.50  cents  per  poimd.  The  lowest  price  reached 
during  January  was  13.75  cents  per  pound  and  13.25  cents  per  pound, 
respectively.  By  May  Cookson's  and  Hallett's  rose  to  28  cents  per 
pound,  with  other  brands  reaching  27.50  cents  per  pound.  In 
l>ecember  the  price  was  25  to  25.50  cents  per  pound  for  Cookson's, 
24.50  to  25  cents  per  pound  for  Hallett's,  and  23.50  to  24.50  cents  per 
pound  for  other  orands.  Antimonial  lead  commanded  a  premium 
over  soft  lead  during  the  year,  which  made  it  sell  as  an  antimony-lead 
alloy  whose  value  was  based  almost  directly  upon  the  value  of  the 
component  metals.  Thus,  with  lead  at  6  cents  and  antimony  at  25 
cents  per  pound,  hard  lead  carrying  25  per  cent  of  antimony  would  be 
worth  10.75  cents  per  pound.  The  market  price  would  probably  be 
one-fourth  to  on^half  of  a  cent  below  this  figure. 

As  to  the  value  of  antimonial  ores,  the  following  may  be  quoted 
from  an  article  by  F.  T.  Havard,  in  the  Engineering  and  Mining 
Journal  of  December  1,  1906.     Prices  refer  to  the  Enghsh  market: 

DiscuflBing  now  the  question  of  the  scarcity  of  ore,  and  particularly  of  high-grade 
ore,  and  the  suggested  consequent  diminution  of  the  supply  of  antimony,  we  find 
that  the  aigumeMt  does  not  bear  examination,  because,  altnough  the  ore  on  the  market 
is  of  low  ^ade,  it  is  coming  forward  in  much  larger  quantities  now  than  at  any  other 
time,  so  that  the  actual  quantity  of  antimony  going  to  metallurgical  works  is  increased 
rather  than  diminished.  As  to  the  question  of  speculation,  buying  in  and  ''corner- 
ing" of  the  supply » it  is  true  that  dealere  and  brokers  have  attempted  to  coerce  the 
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market  with  some  degree  of  success.  It  is  reported,  for  instance,  that  one  French 
dealer  in  Lyon  bought  in  large  quantities  in  the  early  part  of  the  year,  and  he  is 
supposed  to  have  realized  at  a  great  advantage  to  himselJF.  We  may,  however,  assume 
that  any  stocks  now  held  by  dealers  have  been  bought  in  at  such  a  price  as  precludes 
selling  out  at  less  than  80  or  90  pounds  (sterling),  so  that  unless  fresh  and  large  sources 
of  supply  should  drown  the  market  with  ore,  the  prices  will  probably  be  maintained 
for  some  time  to  come. 

With  regard  to  the  price  paid  per  unit  of  antimony  in  ore: 

In  1904, 4s.  and  5s.  per  unit  was  expected  for  50  per  cent  sulphide  ore,  when  regulus 
was  worth  25  and  35  pounds  (sterling). 

In  1905,  6s.  and  8s.,  when  regulus  was  being  sold  at  35  and  60  pounds  (sterling). 

In  1906  prices  have  ranged  from  8s.  to  15s. ,  and  in  some  cases  above  15s. ,  when  the 
price  of  regulus  rose  from  60  to  120  pounds  (sterling).  In  fact,  in  May  dealers  were  still 
offering  ores  to  smelters  on  the  old  formula  0.9  T  (r-330)  =  V,  c.  i.  f . ,  in  which  T  repre- 
sents the  content  of  antimony  in  percentage,  P  tne  market  price  of  the  regulus,  and  V 
the  value  in  francs,  c.  i.  f.,  Havre,  Marseule,  Antwerp,  or  Hamburg.  Of  course  the 
price  for  low-grade,  mixed,  and  refractory  ores  was  considerably  less  per  imit  of 
antimony. 

For  the  purposes  of  discussing  the  prices  paid  for  antimony-carrying  materials,  and 
also  with  a  view  to  describing  the  various  processes  used  for  extracting  the  metal,  I 
shall  classify  the  different  kinds  of  ore  now  appearing  on  the  market  under  the  follow- 
ing heads: 

(a)  Auriferous,  with  40  to  70  per  cent  of  antimony  in  the  form  of  sulphide,  several 
ounces  of  gold,  together  with,  in  some  cases,  payable  silver.  The  chief  sources  of 
these  ores  for  European  markets  are  Australia,  France,  Italjr,  and  Hungary.  The 
value  per  unit  of  antimony  is  13s.  and  178. ;  gold  is  generally  paid  for  at  75s.  per  ounce. 
Sometimes,  however,  no  pajr  is  given  for  the  precious  metals. 

(6)  The  same  class  of  auriferous  ore,  but  with  less  than  40  per  cent  of  antimony; 
sometimes  with  payable  silver.  At  the  present  time  this  is  worth  from  8s.  to  13s.  per 
unit  of  antimony.     Pay  is  given  for  precious  metals  as  under  (a). 

(c)  Antimony  ore,  both  sulphide  and  oxide,  free  from  precious  metals,  with  from  40 
to  70  per  cent  antimony.     Sources,  Austria-Hungary,  Australia,  Iberian  Peninsula. 

id)  The  same  class  of  ore  with  under  40  per  cent  antimony,  from  the  same  sources. 
e)  Mixed  copper,  antimony,  and  zinc  ores,  nearly  always  carrying  some  lead  and 
silver,  in  which  antimony  is  paid  for  at  prices  varying  from  the  price  of  lead  to  7s.  per 
unit. 

(/)  Lead  concentrate  and  high-class  lead  ore,  with  40  to  60  per  cent  lead,  3  to  10  per 
cent  antimony,  and  generally  carrying  some  silver.  Antimony  is  generally  sold  at 
lead  price  by  the  mines,  and  also  sometimes  by  dealers  on  the  consideration  that  they 
receive  the  resulting  hard  lead  at  an  advantage  on  the  market  price. 

Of  these  ores  the  antimony  smelters  using  what  is  known  as  the  English  process  can 
treat  only  (a)  and  (c);  pigment  makers  and  smelters  using  the  French  process  (a),  (6), 
(c),  and  (d);  only  general  metallurgical  works  will  touch  {e),  while  (/)  is  eagerly  soi^ht 
by  lead  smelters.    The  ores  (6)  and  (d)  are  relatively  cheaper  than  any  other  class. 


BISMUTH. 


By  Frank  L.  Hess. 


The  United  States  has  been  but  a  small  producer  of  bismuth  ores, 
and  these  have  been  shipped  abroad  for  refining.  Meanwliile  this 
country  has  imported  refined  bismuth  to  a  much  greater  value  than 
its  exports  of  the  raw  material. 

The  refining  of  bismuth  does  not  appear  to  be  attended  by  any 
particular  inherent  difficulty,  but  the  large  smelting  compames  do 
not  care  for  so  small  a  business,  while  the  smaller  rnms  apparently 
do  not  wish  to  antagonize  the  foreign  firms  who  now  control  the 
business. 

The  only  bismuth  production  known  to  have  been  made  in  this 
country  during  1906  was  from  two  mines  at  Leadville,  Colo.,  whose 
output  was  8,334  poimds,  for  which  a  value  of  $12,500  was  given." 

Bismuth  was  imported  during  1906  to  the  amount  of  254,733 
pK)unds,  valued  at  $318,452,  but  no  record  was  kept  of  the  importation 
of  bismuth  compounds. 

Besides  the  occmrence  noted  at  Leadville,  Colo.,  bismuth  ores  are 
known  at  other  localities  in  that  State;  in  southeastern  New  Mexico; 
in  southern  California;  on  Charlie  Creek,  35  miles  north  of  Nome. 
AladLa:  at  Hailey,  Idaho;  on  Reese  River,  Nevada;  and  west  oi 
Salt  Lake,  Utah.  None  of  these  localities  are  known  to  have  produced 
ore  during  1906. 

Some  lead  ores  carry  bismuth,  and  when  lead  is  refined  electro- 
lytically  the  bismuth  remains  in  the  residual  mud.  It  is  thought 
that  the  lead  refineries  using  this  process  may  turn  out  some  bismuth 
in  the  future. 

Bolivia  produces  bv  far  the  largest  quantity  of  bismuth,  and 
during  1906  exported  bismuth  to  the  value  of  $722,978.* 

Other  countries,  either  actual  or  potential  producers  of  bismuth, 
are  Bohemia,  Mexico,  New  South  Wales,  Norway,  Peru,  Portugal, 
Queensland,  Saxony,  Spain,  and  Tasmania. 

Most  of  the  bismuth  produced  is  used  in  pharmaceutical  prepara- 
tions, such  as  the  subnitrate,  the  combinations  with  the  haloids,  the 
tannate,  and  others.  It  is  also  used  in  low-fusing  alloys  or  clich6 
metal;  and  to  a  small  extent  in  glass. 

The  price  during  1906,  wholesale,  ranged  around  $1.25  per  poimd, 
a  much  lower  price  than  has  often  held.  This  lower  price  is  generally 
supposed  to  have  been  due  to  a  desire  of  the  controlling  firms  to 
crudi  out  competition,  a  new  refinery  having  started  in  Germany. 

•  Penanal  letter  from  Smith,  John  T.,  mining  editor  of  Rocky  Mountain  News,  Denver,  Colo. 
»  Sonby,  W.  B.    Daily  Cona.  and  Trade  Repts.,  April  9. 1907,  p.  12. 

517 


'f 


■I 

■  I 

■  I 


■    1 


NICKEL,  COBALT,  TUNGSTEN,  VANADIUM,  MOLYBDENUM, 
TITANIUM,  URANIUM,  AND  TANTALUM. 


By  Frank  L.  Hess. 


rN^TRODUCTION. 

The  great  activity  during  recent  years  both  in  purely  scientific  and 
in  commercial  research,  especially  along  the  line  of  electro-metallurgy, 
has  made  possible  the  reduction  of  metals  before  almost  unknown. 
As  their  properties  are  determined  they  suggest  new  uses  for  the 
metals,  with  tne  result  that  there  is  a  growing  demand  for  ores  which 
but  a  few  years  ago  were  useful  only  as  mineralogical  curiosities. 

Two  branches  of  industry  are  making  this  demand,  steel  manufacture 
and  electric  lighting.  It  has  been  round  that  a  number  of  metals 
when  added  in  smallquantities  to  steel  give  so  remarkable  an  increase 
to  some  of  the  valuable  qualities  of  steel  that  the  added  metals  are  often 
referred  to  as  the  steel-hardening  metals.  The  best  known  and  most 
important  of  these  metals  are  manganese,  chromium,  tungsten,  nickel, 
vanadium,  molybdenum,  and  titanium.  Of  these  all  but  manganese 
and  chromium  will  be  treated  briefly  in  this  paper.  Cobalt,  uranium, 
and  tantalum  have  also  been  used  as  alloys  for  steel,  but  so  far  appar- 
ently without  sufficient  success  to  warrant  the  continuation  of  manu- 
facture. In  electric  lig^hting  tungsten,  titanium,  and  tantalimi  are 
occupying  a  new  field,  with  a  promise  of  increasing  importance. 

The  safifi  of  a  number  of  the  metals  are  used  for  dyeing,  disinfect- 
ants, ceramic  coloring,  and  in  various  other  ways.  Of  the  metals 
inentioned  cobalt  is  the  only  one  of  which  no  use  is  known  to  be  made 
in  the  metallic  state,  either  alone  or  as  an  alloy.  Owing  to  their 
association  in  nature,  nickel  and  cobalt  will  be  treated  togetncr. 

NICKEIi  AND  COBAIiT. 

Although  the  United  States  is  rich  in  almost  all  of  the  useful  metals, 
it  does  not  produce  nearly  enough  nickel,  cobalt,  or  tin  for  its  own 
consumption,  and  there  seems  to  be  scant  promise  that  it  will  do  so 
from  any  of  the  deposits  now  known.  During  1906,  as  for  a  number 
of  years  past,  this  country  imported  much  more  nickel,  mostly  in  the 
form  of  matte,  than  it  consumed,  so  that  large  quantities  of  the  refined 
metal  were  exported.  The  supplies  continue  to  come  from  Sudbury, 
Ontario.  Only  a  small  quantity  of  nickel  ores  was  imported  from 
New  Oaledonia  during  the  year.  Considerable  quantities  of  cobalt  are 
produced  at  Cobalt,  Ontario,  as  a  constituent  of  the  rich  silver  ores. 
Only  one  oompftny  of  the  three  principal  buyers,  the  Orf ord  Copper 
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(Joriifmny,  in  known  to  jmy  for,  or  even  to  save,  the  cobalt  contents  of 
tlu$  on*/.  Thii  ore  is  smelted  at  Copper  Cliff,  Ontario,  and  riyes  a 
fmrtifil  Hilv(»,r  nHx>very  and  a  highly  silver-bearingf  speiss,  which  is 
Hhli)iM»d  to  (kniden,  jT.  J.,  for  further  treatment.  The  ore  is  paid  for 
lit  tho  ratti  of  $80  pcjr  ton  for  ore  containing  12  per  cent  of  cobalt  and 
ovor,  $20  per  ton  for  10  per  cent  ore,  and  $10  per  ton  for  6  per  cent 
ovi'i,  A  hirge  Hnioltc^r  for  the  treatment  of  these  ores  is  being  erected 
lit  Trout  Liike,  near  North  Ba}',  Ontario,  which  is  intended  to  have  a 
(Jiipiu^lty  of  BjOOO  tons  of  ore  a  day. 

Th«  quantitv  of  nickel  in  the  cobalt  ores  is  comparativel}'^  small 
and  in  not  paid  for. 

Thore  was  no  production  of  nickel  or  cobalt  metal  or  matte  during 
l\HH\  from  minoH  in  the  United  States,  but  a  small  quantity  of  concen- 
tration containing  an  unknown  percentage  of  nickel  and  cobalt  was 
[)roducod  at  (/omor,  Oreg. 

During  the  yoar  Mr.  J.  S.  Diller,  assisted  by  Mr.  George  F.  E^y, 
luado  a  uotailod  examination  of  the  nickel  deposits  near  Riddles,  Oreg. 
A  roport  on  tliis  dojwsit  l)y  Mr.  Ka}'^  appears  in  Contributions  to 
K<M)noiuic  (loologv  for  190C." 

Tho  UHOH  of  nicKol  arc  well  known.  Very  large  quantities  are  used 
In  nirki>l  plating;  largtu|uantities  are  consumed  also  in  making  armor 
plato,  nlcKol  in^mrting  toughness  and  hardness  to  the  steel.  Consid- 
omblo  nuantltlOvS  at*o  used  m  coinage,  though  the  ordinary  ''nickel" 
of  tho  I 'nltod  Statos  ooinagt>  contains  only  25  per  cent  nickel,  the  other 
7^  uor  oont  hoing  oopix^r.  Efforts,  thus  far  unsuccessful,  have  been 
nmuo  to  induoo  um  iJovornmont  to  make  a  coin  of  pure  nickel. 

Murh  intoivst  wivs  amuseil  in  the  southern  Appalachian  States  dur- 
ing tho  vtMir  by  tbo  api^aivntly  authoritative  statement  that  deposits 
of  rolmtt  won^*  to  Ih^  lound  in  these  States,  Veinlets  of  titaniferous 
\v\\\u  carrying  8onu>  iH>luilt,  have  Ih^u  found  at  a  number  of  places, 
U\\{  HW  far  no  iH>nvVuior»ble  doixvi^it^  have  been  developed. 

(\>lmlt  is  ustnl  nu^tly  in  the  form  of  the  oxide,  largely  for  coloring 
|nir|Hv<iV4;  b\it  this  uso\1ihxs  not  create  a  large  demand. 

I>uvi»vtf  tho  yt>ar  it  »*hs  annournvd  that  Mr.  Thomas  A.  Ekiison  had 

IH^rftH^ttHl  a  now  8ton^^  l^ttory*  much  lighter  and  more  efficient  than 
ho  oKlor  (\mus  >vhiv)i  xs'^is  in  \xiirt  nwule  of  cobalt-     In  a  letter  from 


tho  KdiM\n  la\H\i>ilorY  it  isstJ^t^xi  that  the  manufacture  of  this  battery 
had  Ihvu  ghou  t^^  owJug  to  the  high  prliv  of  colndt. 

ltoiU5*  havo  Uvn  )HtUish^\l  stalling  that  the  cobalt  ootpot,  for  which 
tho  douu^iul  is  at  i^roswU  tH>l  very  licaivv,  might  be  us>ed  to  advantage 
iu  ?it^>^vK  KxjvriuHMa^i  Kav\^  Uvn  nvjiiic  with  cobeult  as  an  alloy  for 
M^x^l^i^  but  ih^iw^  \>f  tWm  ^viw  t\>  hav^  been  so<viessful  enough  to  call 
^>r  tho  uvai^uti^'tut>^  \>tf  \\^h(Ut  sixvL  YarkMss  experiments^  are  quoted 
l\V  Mx  Iwii^^w  liuilMx^  x^h\^  sums  them  up  *s  follows: 

^  VKv^  jMMi^      tW  $<^Nikl  lil:«NM^j^  ^^vh  ^\i$t»  Serv>^y<c:  x^ki^e^  axhi  cohah  voold  lead 
>>^  tsN  «H^*^\vw^  tKM  iWx  >ik\>^^  Ha\^  ^>)l^  :wa>^  4kOv«:i  i»;va  iraa,  bat  such  is  not 

?JS|v%^  Wv  ^^^'^  ^\**^>wnI  >hXv>>  y\>ifcUi3»<v^  jk:  >i^,  *?  :fO  r^er  <«it  cl  cobalt  with 
^V^V  \yjr  >v^l  ^^t  \^tK>«^     5^\>rwJ  ^>ai5«'  :ii^^-i£n)«Bi$  wr«^  TofcSe  j»i  examined  whidi 
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Composition. 

Tests  for  tensile  strength. 

Carbon. 

Cobalt. 

Tensile 
strength 

Elastic 
limit 

(E). 

Percentage 
of  elonga- 
tion (A.  per 
cent) . 

Reduction 
of  area 

(2.). 

0.250 
0.267 
0.287 
0.160 
0.188 
0.117 

5.42 
10.80 
15.40 
19.76 
25.16 
29.24 

46.7 
60.6 
66.7 
73.8 
74.2 
76.8 

33.5 
44.1 
49.7 
59.8 
56.8 
54.9 

32 

27.6 

25.5 

18.5 

18.5 

18 

68 
53 
65 
42 
39 
34 

In  will  be  observed  that  there  is  a  slow  rise  in  the  tensile  strengl^h  and  elastic  limit, 
and  an  equally  slow  diminution  in  the  elongation  and  reduction  in  area  of  cross 
section. 

The  results  given  by  Mr.  Hadfield  appear  to  lead  to  the  same  conclusionH.  He 
gives  a  series  of  tests  as  follows: 


Composition. 

Tests  for  tensile  strength. 

Carbon. 

Cobalt. 

Tensile 
strength 

(Rj. 

Elastic 
limit  (E.). 

Percentage 
of  elonga- 
tion (A.  per 
cent) . 

Reduction 
of  area(E.). 

0.16 
0.25 
0.88 
0.55 
0.52 

0.58 
1.80 
2.50 
4.46 
6.91 

69.7 

64.6 

82. 

89.6 

86.5 

42.5 

39.8 

69.7 

68 

? 

29 
19 
15 
15 
14 

48 
24 
16 
17 
13 

We  have  obtained  the  following  results  upon  steels  with  about  0.800  per  cent 
carbon: 


Composition. 

Tests  for  tensile  strength. 

Tests. 

Carbon. 

Cobalt. 

Tensile 
strength 

(RO. 

Elastic 
limit 

Percent- 
age of 
elonga- 
tion (A. 
percent). 

Reduc- 
tion of 

arefi. 

(2.). 

Under 
blow. 

For 
hard> 
ness. 

0.886 
0.740 
0.818 
0.760 

4.46 

6.72 

9.76 

29.80 

121.8 
102.8 
122.6 
118.5 

46.6 
61.1 
44.0 
60.6 

6 
7 
6 
6 

10.6 

14.4 

6.8 

11.6 

3 
4 
8 
3 

248 
241 
248 
241 

M.  Ouillet  concludes  from  these  results  that  the  cobalt  steels  show 
no  properties  that  are  of  industrial  interest,  and  states  that  ^Hhey 
appear  odd  a  priori  from  not  recalling  at  all  the  nickel  steels." 

Besides  the  work  done  on  deposits  of  nickel  and  cobalt  already 
mentioned,  more  or  less  work  has  been  done  on  deposits  near  Keller, 
Ferry  Ck)unty,  Wash.;  Blackbird,  Idaho;  Mine  La  Motte,  Mo.,  and 
Lovelocks,  ifev.  So  far  as  known,  no  work  was  done  at  the  Gkp 
Mine  in  Pennsylvania,  nor  in  North  Carolina. 

a  In  the  tables  the  tensile  itr^ngth  and  the  elastic  limit  are  given  in  kilograms  per  square  millimeter 
and  the  elongation  in  a  bar  whose  length  is  8  times  its  diameter. 
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TUXOSTEX. 

The  rise  in  the  price  of  tnngsteiu  whidi  had  been  nodeeaUe  dnring 
19ilt5.  continued  daring  1906.  and  the  production  was  stimofaited  aocx>ra- 
in^lv.  There  was,  however,  a  rery  great  discrepancy  in  the  prices 
pai(f  for  ores  in  various  places>.  as  there  is  afanost  sore  to  be  when  an 
article  is  snismodicallT  produced  in  widely  separated  and  often  little 
known  localities,  while  at  the  same  time  the  market  is  limited  and  the 
isolated  small  producers  have  little  chance  to  become  acquainted  with 
buyers  and  market  conditions.  The  isolation  of  the  producers  and  the 
small  quantities  of  ore  produced  by  many  of  the  mines  make  it  difficult 
also  for  the  manufacturer  and  the  miner  to  get  into  close  touch. 

Prices  ranged  during  the  year  from  $5  to  $9  per  unit  for  the  con- 
tained tungsten  tri-oxiae,  or.  as  it  is  often  erroneously  called,  *^  tungstic 
acid.^ 

As  is  often  the  case  in  mining,  much  secrecy  is  sometimes  maintained 
about  the  mines,  with  the  result  that  men  who  consider  themselves 
well  iqformed  aliout  the  affairs  of  the  camp  in  which  they  reside  make 
estimates  on  the  output  of  the  camp  that  are  far  from  correct.  On  the 
other  hand,  buyers  who  feel  sure  they  know  the  output  of  the  different 
camps  are  apt  to  find  that  ores  of  wluch  they  knew  nothing  have  been 
bought  bv  others  from  the  same  camp. 

Several  firms  had  buyers  in  the  field  visiting  the  known  producing 
localities  during  the  year,  who  gathered  up  snudl  lots  of  ore  and  com- 
bined them  into  car  lots  for  shipment  to  the  factories. 

The  market  for  tungsten  ores  is  expanding,  and  seems  now  to 
be  almost  as  sure  as  the  mai^et  for  copper  or  other  staple  ores. 
Firms  wishing  to  use  large  quantities  of  tungsten  have  had  difficulty 
in  obtaining  sufficient  supplies  that  could  lie  depended  upon  for  future 
deliveries. 

During  the  year  experiments  that  have  been  imder  way  for  a  loi^ 
time  prmuced  a  remarkable  incandescent  lamp,  the  filament  of  which 
is  made  of  metallic  tungsten.  As  is  well  known,  the  ordinary  car- 
bon incandescent  lamp  uses  a  large  amount  of  electricity,  averaging 
about  3.5  watts  per  candlepower^  while  the  profitable  life  of  the  lamp 
is  comparatively  short — little  over  5iK>  hours — and  the  loss  of  em- 
ciency  after  burning  such  a  length  of  time  is  great,  owing  to  the 
blackening  of  the  bulb  through  the  dissipation  of  the  carbon  niament 
This  is  especially  true  if  the  lamp  is  used  on  a  voltage  high  enough  to 
give  a  lignt  approaching  whiteness. 

Constant  endeavors  have  been  made  to  construct  a  lamp  which 
would  give  a  better  light  with  less  power,  and  while  the  best  carbon 
lamps  may  give  somewhat  better  results  than  those  cited  above,  there 
is  still  much  to  be  desired.  Filament  lamps  have  therefore  been  made 
from  osmium,  tantalum,  silicon,  tungsten,  and  other  substances  with 
this  end  in  view.  The  Nemst  lamp,  usinsr  a  glower  made  of  oxidesof 
the  rare  earths  with  a  cementing  paste,  the  Cooper-Hewitt  mercury- 
vapor  lamp  and  the  Moore  gas  lamp  are  the  results  of  efforts  at 
greater  efficiency.  Of  these  the  tungsten  lamp  gives  promise  of  being 
as  useful  as  anv,  if  not  the  most  useful  of  all.  Up  to  the  b^inning 
of  1907  but  a  few  had  been  put  on  the  markets  owu^  to  the  necessity 
of  working  out  a  number  of  details  connei'ted  with  their  manufacture. 

A  writer  in  the  Engineer  (Cleveland  and  Hew  York)  for  December, 
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1906,**  jfives  the  following  table  comparing  various  forms  of  incandes- 
cent lamps: 

Comparison  of  various  hinds  of  incandescent  lamps. 


Kind. 


Cooper-Hewitt 

Nemst 

Oaninxn 

Tantalum 

Zirconlam 

Tungsten 

Carbon 


Watta 

Highest 
voltage. 

per 

Profit- 

candle- 

able  life. 

power. 

Hours. 

220 

0.1&-O.S3 

7,000+ 

220 

1.6-2.00 

800 

47 

1.6 

700 

110 

1.5 

600      1 

110 

1.0 

500 

no 

1.05 

1,000+ 

220 

3.5 

800 

Lowest 
candle- 
power 
lamps 
made. 


200 

26 

Not  given. 

Not  given. 

Not  given. 

40 

3 


This  table  is,  however,  evidently  not  very  reliable,  as  it  exceeds  the 
clainois  of  the  dealers  and  manufacturers  as  to  the  efficiency  of  several 
of  the  lamps.  Thus  a  claim  of  2  watts  per  candle  is  made  in  the  cir- 
cular of  the  American  dealers  in  the  tantalum  lamp;  and  a  life  of  only 
about  five  hundred  hours  is  claimed  for  both  the  tantalum  and  the 
carbon  lamps  in  a  letter  to  the  present  writer  from  one  of  the  largest 
factories. 

Of  the  lamps  tabulated  the  Cooper-Hewitt  mercury-vapor  lamp  is 
the  only  one  giving  a  noticeably  greater  efficiency  than  the  tun^ten 
lamp,  but  its  olue-green  color  precludes  its  use  in  any  but  restricted 
fiel<&.  The  zirconium  lamp  gives,  according  to  this  author,  a  very 
slifi^htly  greater  efficiency  than  the  tungsten  lamp,  but  its  profit- 
abfe  life  is  given  as  only  five  hundred  hours.  He  gives  the  profit- 
able life  of  the  tungsten  lamp  as  over  one  thousand  hours.  Tungsten 
lamps  seen  in  the  Tetter-Heany  Development  Conipanv's  laboratory 
at  York,  Pa.,  were  said  to  have  been  burning  over  three  thousand 
hours  and  showed  no  noticeable  depreciation  to  the  ordinary  observer. 
The  light  is  nearly  white,  and  a  carbon  lamp  looks  decidedly  yellow 
beside  it*  Some  manufacturers  claim  a  much  higher  efficiency  for  the 
tungsten  lamp  than  that  given  in  the  table  quoted,  saying  that  lamps 
are  run  on  one-tenth  of  1  watt  per  candlepower;  but  it  is  probable 
that  the  life  of  a  lamp  giving  such  efficiency  would  be  greatly  short- 
ened, owing  to  the  high  temperature  at  which  it  must  be  burned.  It 
is  difficult  to  make  tungsten  lamps  which  can  work  well  on  a  voltage  of 
110,  and  it  has  been  proposed  to  introduce  small  transformers  on  each 
service  wire  that  will  reduce  the  voltage  to  20  or  40. 

The  high  efficiency  of  these  lamps  is  due  to  the  fact  that  tungsten 
has  a  high  temperature  coefficient,  its  resistance  increasing  with  increas- 
ing temperature,  while  the  resistance  of  carbon  lessens  with  high  tem- 
perature. 

As  stated,  the  tungsten  lamp  gives  a  brilliant  white  light  which  is  of 
very  pleasing  quality,  but  most  persons  will  probably  prefer  to  use  it 
witn  irosted  globes  ror  reading,  writing,  or  similar  purposes.  A 110- 
volt  lamp,  having  a  claimed  candlepower  of  150,  has  a  filament  about 
12  inches  long  by  about  0.0018  inch  in  thickness. 

One  great  advantage  of  the  tungsten  filament  Over  the  carbon  fila- 
ment is  that  the  former,  if  properly  made,  does  not  blacken  the  globe 
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with  use.  while  carbon,  especially  if  the  voltage  is  a  little  high,  soon 
blackens  its  globe  so  that  a  large  amount  of  light  is  lost.  The  osmium 
lamp  reouires  a  long  filament  which  is  fragile  and  does  not  stand  ship- 
ping well.  The  tantalum  lamp  also  requires  a  long  filament,  but  owing 
to  its  peculiar  construction  it  stands  shipping  and  handling,  and  is  a 
CTcat  improvement  over  the  carbon  lamp:  but  with  age  it,  too,  blackens 
its  globe,  and  its  life  is  no  longer  than  that  of  a  carbon  lamp. 

The  metals  whose  melting  points  are  high  enough  to  be  used  in  the 
manufacture  of  filaments  for  incandescent  lamps  are  few.  The  deter- 
mination of  the  melting  point  of  osmium  is  old  and  probably  not  very 
reliable,  but  has  been  given  as  2.500^  C.  The  melting  points  of  tan- 
talum as  2,910-  C.  ana  of  tun^ten  as  3,oS<.»-  C.  have  recently  been 
determined  by  Dr.  C  W.  Waidner  and  Dr.  G.  K.  Burgess,  of  the 
Bureau  of  Standards,  Washington,  D.  C.^ 

During  the  year  a  patent  was  issued  to  Mr.  G.  Allen  Heany  for  a 
tungsten-titanium  alloy  lamp,  whose  melting  point  and  efficiency  are 
saia  to  be  higher  than  for  tungsten.  A  titanium  lamp  introauced 
during  the  year  will  be  mentioned  under  Titanium. 

Tungsten  alloyed  with  zirconium  is  said  to  form  the  filament  of  a 
recent  German  incandescent  lamp  capable  of  standing  220  volts  and 
having  an  efficiency  of  1.2  to  1.3  watts  per  candlepower  per  hour;  but 
as  the  lamp  has  not  appeared  on  the  market,  tnere  may  be  serious 
drawbacks  to  it. 

The  manufacture  of  pure  tungsten  is  a  difficult  matter  owing  to  its 
affinity  for  carbon,  oxygen,  and  other  impurities,  which  greatly  lower 
its  melting  point.  Much  secrecy  is  maintained  about  the  manufacture 
of  tungsten  oy  the  different  firms  converting  it;  but  in  a  general  way  it 
may  be  said  that  the  common  practice  is  to  fuse  wolframite,  if  that  ore 
is  used,  with  sodium  carbonate,  reducing  the  tungsten  to  a  sodium  tung- 
state.  This  is  then  treated  with  a  strong  mineral  acid,  forming  tung- 
stic  oxide  (WO,),  ayellow  powder.  If  scheelite  is  used,  it  may  be  treated 
directly  with  a  mineral  acid  and  the  tungstic  oxide  obtained.  Wol- 
framite is  too  slowly  soluble  to  be  treated  cheaply  in  this  more  direct 
way.  The  tungstic  oxide  is  mixed  with  carbon  in  some  form  and 
strongly  heated  in  crucibles,  and  the  tungsten  is  obtained  as  a  metallic 
powder  which  contains  more  or  less  carbon.  The  tungstic  oxide  is 
also  reduced  electrically,  but  again  contains  carbon. 

One  method  of  manufacturing  filaments  from  tungsten  is  said  to  be 
by  taking  as  pure  a  tungsten  powder  as  can  be  obtained  and  amalga- 
mating it  with  cadmium  and  mercury.  This  amalgam  is  squeezed 
through  a  die  into  filaments  which  are  heated  by  an  electric  current 
in  vacuo;  although  the  cadmium  and  mercury  are  thus  expelled,  traces 
of  them  still  remain  in  the  filament  and  are  possibly  the  cause  of 
blackening  the  globe  somewhat,  which  sometimes  occurs  under  high 
voltage  or  long  use. 

Another  process  is  the  preparation  of  a  tungstic  colloid  by  dialysis. 
This  colloid  is  **squirtea''  into  a  filament  and  then  reduced  to  metal 
by  passing  an  electric  current  through  it  in  an  atmosphere  of  hydrogen. 

Metallic  tungsten  has  been  made  into  an  electrode  for  use  in  the  arc 
lamp,  and  is  siid  to  give  a  flaming  arc  with  a  high  lighting  capacity. 

Tne  very  high  melting  point  of  tungsten  has  suggested  its  use  for 
crucibles,  and  for  certain  inert  sul^tances  these  might  have  a  definite 
use. 


a  Communicated  by  Dr.  G.  K.  Buigcsa. 
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Large  quantities  of  sodium  tungstate  are  manufactured,  much  of 
which  is  said  to  be  used  in  fireproofing  cloth  for  curtains,  drapery, 
etc.,  and  as  a  mordant  in  dyeing.  Other  tungsten  salts  are  used  m 
weighting  silks.  When  the  silks  are  dyed,  tungsten  salts,  owing  to 
their  high  specific  gravity,  are  introduced  to  give  more  apparent 
weight  to  the  fabric. 

Volorado. — During  1906  Boulder  County,  (>)lo.,  was  the  greatest 

Eroducing  locality.  Some  work  was  done  in  this  field  during  the  year 
y  Mr.  Waldemar  Lindgren,  of  the  United  States  Geological  Survey, 
who  has  written  a  short  description  of  the  deposits,  for  publication  m 
the  current  volume  of  Economic  Geology.  Mining  has  been  carried 
down  to  a  depth  of  between  200  and  300  feet,  and  the  ores  are  appar- 
ently of  about  the  same  grade  as  nearer  the  surface.  The  ore  is 
wolframite. 

California. — ^There  was  considerable  activity  in  tungsten  mining  in 
California  during  the  year,  and  there  will  probably  be  still  more  in 
1907.  There  is  a  good  deal  of  work  being  done  in  the  neighborhood 
of  Randsburg,  along  the  Kern-San  Bernardino  County  line,  where 
scheelite  (calcium  tungstate)  occurs  in  the  gold  mines  and  also  in 
quartz  veins  unaccompanied  by  gold.  At  tne  Sidney  mine,  in  the 
Stringer  district,  5  to  6  miles  southwest  of  Randsburg,  scheelite 
occurs  in  thin  veins,  up  to  4  inches  in  thickness,  to  a  depth  of  over  200 
feet. 

The  most  important  known  tungsten  vein  of  the  vicinity  is  on  the 
Papoose  claim,  at  Atolia,  4^  miles  southeast  of  Johannesburg,  on 
which  large  improvements  were  made  and  much  work  was  done  during 
1906. 

A  small  quantity  of  scheelite  was  also  produced  in  the  Amalie  dis- 
trict during  the  year.  This  district  is  about  35  miles  east  and  a  trifle 
south  of  Bakersfield,  and  is  reached  by  a  stage  ride  of  about  15  miles 
from  Caliente  on  the  Southern  Pacific  Railroad;  it  has  produced 
scheelite  at  irregular  intervals  for  a  number  of  years. 

Scheelite  has  been  reported  from  Manvel,  San  Bernardino  Count}^ 
a  number  of  times,  but  the  rocks  taken  for  that  mineral  have  so  far 
proved  to  be  something  else.  Scheelite  is  also  reported  from  Kelso, 
on  the  Salt  Lake  Railroad. 

A  small  quantit}'  of  wolframite  has  been  found  about  12  miles  north- 
east of  Raymond,  Madem  County. 

Arizmm. — The  output  from  Arizona  for  the  year  was  small.  A  few 
tons  of  wolframite  were  shipped  from  Kingman,  Mohave  County, 
that  had  been  obtained  at  points  within  a  radius  of  about  50  miles. 
The  deposits  at  Dragoon,  Cochise  (bounty,  were  worked  in  a  small 
way  during  the  year;  and  at  Benson,  a  few  miles  west  of  Dragoon,  a 
small  quantity  was  obtained.  The  deposits  at  Arivaca,  60  miles  south 
of  Tucson,  were  not  worked  during  the  year. 

Montana^  Neio  Mexico^  Washington. — A  few  tons  of  tungsten  ore 
were  shipped  during  the  year  from  Lordsburg,  N.  Mex.,  Loomis, 
Wash.,  and  Jardine,  Park  County,  Mont.  The  ore  from  the  two 
former  places  was  wolframite,  and  from  the  latter  scheelite.  About 
60  tons  of  scheelite  were  put  on  the  market  from  Park  County,  Mont. 

Alaslca.,  Connecticut^  Idaho.,  Nevada^  Oregon. — There  was  no  known 
production  from  the  deposits  in  Alaska,  Connecticut,  Oregon,  Nevada, 
or  Idaho,  though  considerable  development  work  was  reported  from 
Osceola,  Nev.     More  scheelite  is  reported  to  have  been  round  in  the 
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Golden  Chest  mine  at  Murray,  Idaho,  where  it  has  been  known  for 
several  years,  and  it  is  hoped  that  production  will  begin  soon. 

Foreign  localiti^, — Tungsten  ores  are  mined  in  Norway,  Spam, 
Queenskmd,  New  South  Wales,  Tasmania,  Federated  Malay  States, 
Peru,  Bolivia,  Rhodesia,  and  Argentina.  Smaller  quantities  occur  in 
France,  Finland,  England,  New  Zealand,  Japan,  Canada,  and  other 
places  where  old  crystalline  rocks  occur. 

VANADIUM. 

During  1906  the  actual  production  of  vanadium  from  its  ores  was 
begun  in  Colorado,  and  a  small  output  was  made.  A  reduction  plant 
was  established  by  the  Vanadium  Alloys  Company,  at  Newmire,  and 
another  plant,  at  which  some  vanadium  concentrates  were  made,  was 
put  up  on  Dolores  River,  -i  miles  below  the  mouth  of  Disappointment 
Creek  and  20  miles  from  Cedar  post-office,  by  the  Dolores  Refining 
Company.  It  is  65  miles  from  Dolores  and  90  miles  from  Placerville. 
Vanadium  is  obtained  as  a  bv-product  in  the  concentration  of  camotite 
ores,  about  20  per  cent  of  the  concentrates  being  V^O^.  This  will  be 
referred  to  under  the  heading  '*  Uranium." 

At  Newmire  roscoelite,  occurring  in  a  sandstone  to  which  it  gives 
a  dull-green  colon  is  roasted  with  salt,  converting  the  vanadium  to  a 
chloride  which  is  soluble  in  water.  The  roasted  material  is  tlien 
leached  and  a  ferric  salt  added,  which  precipitates  the  vanadium  in 
the  form  of  an  iron  vanadium  compound.  This  is  shipped  to  Niagara 
Falls  and  smelted,  by  electricity,  to  a  ferrovanadium  running  about 
25  to  27  per  cent  vanadium  and  guaranteed  to  contain  not  over  2 
per  cent  impurities.  It  sells  for  $5  per  pound  for  the  contained 
vanadium. 

The  following  analyses  of  the  ferrovanadium  were  furnished  by  the 
company: 

Poriial  afudy^e*  of fnrorttnadiuni. 
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Another  company  is  erecting  a  factory  at  Pittsburg,  Pa.,  for  the 
manufacture  of  ferrovanadium  from  ores  imported  from'  near  Cerro 
de  Pasco,  Peru.  The  ore  is  a  remarkable  new  sulphide  of  vanadium, 
called  patronite,  containing  about  15  per  cent  of  vanadiuno.  The 
deposits  are  said  to  be  large. 

r(o  production  of  vanaoinite  or  allied  minerals  is  known  to  have 
been  made  during  the  vear.  These  minerals  generally  oocur  as  thin 
coatings  along  joint  planer  in  rocks,  and  no  extensive  deposits  are 
known  to  occur  in  the  United  States. 

The  principal  use  for  vanadium  is  in  steeK  especiallv  in  connection 
with  chromium.  Very  small  quantities  of  vanaaium  give  such  steel  a 
remarkable  rise  in  tensile  strength,  while  both  elastic  limit  and  elon- 
gation are  good. 
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The  following  record  of  tests,  made  upon  a  2-inch  bar  of  experimen- 
tal steel,  was  furnished  by  one  of  the  large  steel  companies: 

Elastic  limit pounds  per  square  inch..  222,200 

Tensile  strength do 227,300 

Elongation ^ per  cent. .        11.6 

Reduction  of  cross  section do 42 

The  partial  analysis  of  this  steel  was  as  follows: 

Carbon percent..  0.34       Manganese percent..  0.40 

Sulphur do 025     Chromium do 1.00 

Phosphorus do 027     Vanadium do 17 

Still  more  remarkable  tests  have  been  reported.  One  company 
claimed  to  have  made  vanadium  steel  having  a  tensile  strengtn  of 
400,000  pounds  per  square  inch,  but  other  details  were  not  given. 

The  use  of  vanadium  steel  in  axles  and  other  parts  of  automobiles  is 
familiar,  and  a  large  proportion  of  the  higher-priced  machines  are  said 
to  use  it. 

Besides  its  use  in  steel,  Dr.  Fritz  Ephraim  quotes  the  following 
uses:" 

With  aniline  as  a  black  dye;  as  V2O5  it  has  been  used  in  place  of  platinum  in  the 
contact  process  for  the  manufacture  of  sulphuric  acid  (though  it  is  said  to  be  less 
elective  than  platinum);  as  a  photographic  developer.  In  medicine  salts  with 
potassium  chlorate  have  been  used  under  the  name  of  *'  Vanadin.''  Vanadium  salts 
are  said  to  be  favorable  to  the  growth  of  plants;  vanadyl  phosphate  acts  physiolog- 
icallv  like  potassium  permanganate;  from  vanadates  and  tannic  acid  a  water-proof 
black  ink  is  made;  vanadium  salts  are  used  in  coloring  glass;  vanadic  acid  is  used  to 
determine  hydroxylamin  and  hydrazin  in  the  presence  of  ammonia. 

The  use  of  vanadic  acid  as  a  pigment  has  also  been  advised. 

Vanadic  add  has  properties  which  commend  it  as  a  substitute  for  true  gold  bronze 
With  the  necessary  foresight  a  handsome  color  and  durable  luster  can  be  produced 
which  are  little  or  not  at  all  inferior  to  true  gold  bronze.  It  is  unchangeable  in  the 
atmosphere,  covers  well,  and  according  to  described  methods  can  be  obtained  as  a 
very  light,  fine  powder  that  is  easily  mixed  with  gums  or  varnishes.  Attempts  to 
employ  metavaiuidic  acid  as  gold  bronze  are  recommended.  ^ 

At  present  the  only  occurrences  of  vanadium  ores  in  the  United 
States  which  seem  large  enough  for  commercial  exploitation  are  those 
in  southwestern  Colorado,  where  the  vanadium  occurs  as  roscoelite, 
the  vanadium  mica,  in  a  sandstone.  These  deposits  are  said  to  be 
traceable  into  Utah.  This  ore  rarely  runs  above  2  per  cent  in  vana- 
dium, and  more  often  less  than  that.  There  is  a  possibility  that 
vanaainite,  lead  vanadate,  may  also  be  found  in  sufficient  quantities  in 
Arizona  to  become  of  importance.  Vanadinite  or  related  minerals, 
dechenite,  d^scloizite,  etc.,  occur  in  small  quantities  in  many  parts  of 
the  country,  especially  in  the  Southwestern  States. 

MOIjYBDENUM. 

The  occurrences  of  molybdenum  ores  in  the  United  States  are 
numerous,  being  frequent  associates  of  the  old  crystalline  and  meta- 
morphic  rocks.  In  tne  lead-bearing  regions  the  molybdenum  ore  is 
apt  to  be  wulfenite  (lead  molybdate)  in  the  oxidized  zone,  and  molyb- 
denite, (niolybdenum  sulphide)  below  that  zone.  The  occurrence  of 
molybdenite  is,  however,  much  the  more  common.     It  is  often  found 

«r  Ephraim,  rats.  Dm  Vanadin  und  seine  Verbindungen:  Sammlung  chemiBcher  und  chemisch 
techniacher  VorUiin.  toL  9.  pts.  8-6,  Stuttgart,  1904,  pp.  8»-S4. 

frOerimad.  B.  W.,  Uaiwr  onige  Verbindungen  des  Vanadins:  Ber.  Deutsch.  chem.  Geaell.,  Berlin 
1879,  pp.  S74-878w 
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in  metamorphosed  limestones  in  small  flakes,  sometimes  so  minute  as 
to  be  hardly  recognizable  with  a  hand  lens.  In  quartz  veins  the  flakes 
are  generally  larger,  and  are  sometimes  several  inches  across. 

Where  molybdenite  occurs  in  small  flakes  it  is  very  hard  to  save. 
Several  firms  have  recently  undertaken  the  working  of  deposits  of 
this  character  and  have  met  with  failure,  although  a  number  of  com- 
panies advertise  their  ability  successfully  to  perform  the  operation  by 
means  of  oil  or  water  flotation,  static  electricity,  or  secret  processes. 
One  of  the  recent  failures  was  said  to  be  a  process  by  which  the  fine 
flakes  were  to  be  separated  from  the  gangue  by  an  air  blast.  The  ore 
was  a  gneiss,  throughout  which  the  molybdenite  was  thinly  distributed. 
With  such  a  process  the  molybdenite  could  not  be  separated  from  the 
mica,  which  occurred  in  much  larger  quantity. 

Finely  flaked  molybdenite  is  being  separated  by  a  Denver  firm  with 
apparent  success.  A  California  firm  has  experimentally  run  molyb- 
denite ores  through  a  static  electrical  machine,  with  satisfactory 
results,  but  it  is  said  that  ''because  of  the  principle  involved  in  the 
separation,  namely,  static  electricity,  it  is  impossible  to  state  that  this 
process  will  treat  any  particular  ore  until  that  particular  ore  has  been 
treated  upon  the  machine.  So  far  as  the  readily  discernible  physical 
properties  of  two  ores  are  considered,  they  may  be  practically  iaentical, 
and  yet  the  machine  will  work  one  and  fail  upon  the  other,  by  reason 
of  the  peculiarities  in  the  conductivity  of  minerals."^ 

Most  molybdenite  deposits  are  too  small  to  justify  expensive  machin- 
ery, and  it  is  doubtful  if  the  market  is  at  present  able  to  take  any  very 
great  increase  in  the  output.  On  the  other  hand,  were  a  constant  supply 
available  at  prices  within  the  reach  of  manufacturers,  it  is  probable  tnat 
the  demand  would  soon  increase  considerably,  for  the  uncertainty  of 
being  able  to  obtain  a  regular  supply  of  ore  seems  to  have  been  one  factor 
in  preventing  the  extensive  use  of  molybdenum  in  steel,  in  which  it  is  said 
to  have  practically  the  same  effect  as  tungsten,  with  the  use  of  a  much 
smaller  quantity.  It  is  probable,  however,  that  this  statement  needs 
modification,  as  some  steel  makers  doubt  tne  eflScacy  of  molybdenum 
in  steel. 

Wulfenite,  the  lead  molybdate,  is  more  easily  saved  than  molybde 
nite,  and  can  be  separated  on  ordinarv  concentrating  tables.     It  is 
not  of  so  common  occurrence  as  the  sulphide,  but  has  been  produced 
in  a  few  localities  in  small  quantities.     Wulfenite  often  carries  80 
many  impurities  that  it  is  almost  impossible  to  use  it. 

Besides  its  use  in  steel,  molybdenum  in  the  form  of  ammonium  molyb- 
date is  used  to  determine  phosphorus  in  iron.  In  the  United  States 
alone  its  use  for  this  purpose  amounts  to  several  tons  per  year.  In 
Europe  ammonium  molybdate  is  used  as  a  fire-proofing  material  and 
as  a  disinfectant  for  cloth  used  in  railway  passenger  coaches  and  for 
similar  uses.  It  is  said  to  be  a  strong  germicide.  Molybdenum  salts 
are  said  to  give  a  fine  blue  color  in  pottery  glazes.  Efforts  have  been 
made  to  use  metallic  molybdenum  as  a  filament  for  incandescent  elec- 
tric lights,  but  so  far  these  have  not  proved  successful  owing  to  its 
comparatively  low  melting  point. 

Montana, — The  only  production  reported  for  1906  was  from  Home- 
stake,  Mont.  Deposits  at  Dillon,  Sheridan,  Ophir,  and  other  places 
in  the  same  State  are  being  prospected. 

a  Letter  from  Mr.  H.  L.  Haehl,  April  1, 1907. 
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Maine. — Molybdenite  occurs  widely  over  Maine,  but  in  most  places 
it  is  sparsely  distributed  through  the  rocks,  and  so  far  mining  ventures 
have  not  been  successful,  though  others  are  projected  which  may  solve 
the  problems  presented. 

Other  States. — California  and  Colorado  have  many  deposits,  none  of 
which  are  known  to  have  made  an  output  during  1906.  There  are  also 
a  number  of  nonproducing  mines  in  Washington,  Oregon,  and  Ari- 
zona. Excellent  specimens  have  been  received  from  near  Vail,  Ariz., 
where  the  molybdenite  occura  with  copper  ores — a  frequent  association. 

Wulfenite  was  not  repoiled  as  a  commercial  production  during  the 
yeai*.  It  occurs  in  various  places  in  Utah,  Arizona,  Nevada,  and  IJew 
Mexico.  Wulfenite  has  been  known  to  exist  in  the  Alta  district, 
Utah,  for  a  long  time,  but  the  quantity  in  sight  is  not  large.  It  has 
been  reported  to  the  Survey  b^  one  firm  that  the  wulfenite  of  this  dis- 
trict contains  too  many  impurities  for  it  to  be  readilv  used. 

Foreign  counPries, — ^The  chief  sources  of  supply  or  molybdenum  are 
Norway,  New  South  Wales,  and  Japan,  all  of  which  export  it  as 
molybdenite. 

TITAiaUM. 

Although  it  has  generallip^  been  considered  as  an  objectionable  admix- 
ture, preventing  the  exploitation  of  many  otherwise  good  iron  ores, 
titanium  seems  to  be  coming  into  various  uses  which  give  promise  of 
making  it  a  valuable  element.  While  generally  spoken  of  as  one  of 
the  rai*e  elements,  it  is  really  one  of  the  more  common  ones.  Accord- 
ing to  Dr.  F.  W.  Clarke's*'  estimate,  it  forms  0.43  per  cent  of  the  sur- 
face rocks  of  the  globe,  being  much  more  plentiful  than  lead,  zinc, 
copper,  and  other  metals  classed  as  "  common."  It  is  a  component  of 
all  the  basic  and  most  of  the  acidic  rocks,  entering  especially  into  the 
darker  minerals.  Schists  and  gneisses  often  carry  titanium,  and  it  is 
almost  always  found  in  clays  in  appreciable  quantities.  This  is  not 
only  true  of  surface  clays,  but  it  was  found  in  those  dredged  from  the 
deep  parts  of  the  ocean  by  the  Challenger  expedition.* 

Many  deposits  of  iron  ore  carry  varying  percentages  of  titanium, 
such  as  the  iron  ores  of  the  Adirondacks  and  those  of  Iron  Mountain, 
Wyoming.  The  iron  ores  of  New  Jersey  and  of  the  Appalachians  also 
often  carry  several  per  cent  of  titanium.  In  these  ores  titanium  either 
replaces  iron  in  the  magnetite,  or  more  commonly  occurs  as  ilmenite 
or  rutile.     Iron  ores  containing  quantities  of  titanium  approaching  1 

Ser  cent  or  more  have  generally  been  avoided,  owing  to  a  reported 
ifficulty  with  thick,  pasty  slags.  It  is  claimed,  however,  that  when 
properly  handled  the  slagging  of  titaniferous  ores  gives  no  more 
trouble  than  other  iron  ores,^  and  companies  have  acquired  various 
deposits  of  these  ores  with  the  intention  of  working  them  for  iron. 

Steel  and  iron  made  from  iron  ore  smelted  in  a  blast  furnace  running 
on  the  titaniferous  Adirondack  ores  are  said  to  have  taken  a  prize 
medal  at  the  London  Exhibition  of  1851.'' 

Experiments  with  titanium  in  cast  iron  show  that  it  adds  greatly  to 
the  strength,  and  ferrotitanium  is  now  being  manufactured  at  a  num- 

a Clarke,  F.  W.,  Analyses  of  rocks  from  the  laboratory  of  the  U.  8.  Geological  vSurvey,  1880-1903: 
Bull.  U.  8.  Geol.  Sonrey  No.  228, 1904,  p.  19. 

bOommnnicated  by  Dr.  Eugene  V.  Sullivan  and  Mr.  George  Steiger.  of  the  r.  8.  Geological  Survey 
chemical  laboratory,  who  have  analyzed  portions  of  the«ie  days. 

«Ro«i,  A.  J.«  Titanifeioiis  Iron  ores  in  the  blast-furnace:  Trans.  Am.  Inst.  Min.  £ug.,  vol.  21, 1893, 
pp.  882-867. 

<(Idem.,  p.  840. 
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ber  of  places  in  this  country  and  in  Europe  for  this  purpose.  It  is 
said  to  add  also  greatly  to  the  tensile  strength  and  elastic  limit  of 
steel,  and  though  much  secrecjr  is  maintained,  it  is  known  that  titanium 
is  used  by  various  firms;  and  it  seems  probable  that  some  steels,  im- 
ported as  containing  vanadium,  are  really  titanium  steels. 

If  titanium  will  add  to  the  good  qualities  of  steel  and  cast  iron,  as 
its  advocates  claim,  there  would  seem  to  be  a  large  future  for  it,  owing 
to  its  plentifulness  and  cheapness,  in  sharp  contrast  with  the  compar- 
ative rarity  and  high  price  of  other  metals  used  for  the  same  purpose, 
such  as  vanadium,  molybdenum,  and  tungsten. 

Experiments  are  now  being  conducted  by  sevei*al  firms  in  an  effort  to 
make  incandescent  electric  lamps  with  titanium  filaments.  The  prob- 
lems connected  with  the  reduction  of  titanium  to  a  metal  are  so  diffi- 
cult, however,  that  the  lamps  have  not  yet  been  extensively  placed  on 
the  market.  One  firm  is  said  to  have  placed  about  1,000  lamps  during 
1906.  The  melting  point  of  titanium  is  very  high;  private  experiments 
are  said  to  have  shown  it  to  be  about  200^  C.  higher  than  tungsten, 
with  a  higher  electrical  resistance  than  that  metal,  so  that  its  efficiency 
in  an  incandescent  electric  lamp  is  considerably  higher. 

Titanium  as  a  component  of  rutile  (TiOa)  ^^^  titanif erous  magnetite 
is  used  in  the  electrodes  of  arc  lamps,  and  titanium  carbide  is  now 
coming  into  use  for  the  same  purpose.  When  one  electrode  is  made 
of  these  substances,  a  block  of  carbon  is  used  for  the  other. 

Titanous  chloride  (TiClg)  has  been  used  to  some  extent  in  dyeing, 
as  a  mordant,  but  is  said  to  have  little,  if  any,  advantage  over 
stannous  chloride  for  the  purpose.  Titanous  sulphate  (Ti8(b04)3)  is 
now  being  used  as  a  stripper  and  mordant,  and  titanous  potassium 
oxalate  is  used  as  a  yellow  dye  and  mordant  in  the  dyeing  of  leather. 

A  new  use  for  titanium  as  a  detector  of  minute  quantities  of  fluorine 
has  been  worked  out  b}'^  Mr.  George  Steiger,''  of  the  United  States 
Geological  Survey  chemical  labomtory.     A  solution  of  titanium  sul- 

Shate  (Ti(S0j2)  ^^  oxidized  by  hydrogen  peroxide,  and  the  degree  of 
ecolorization  of  the  resulting  straw-colored  liquid  by  fluorine  is  used 
to  determine  the  quantity  of  fluorine  present.  Very  small  quantities 
of  fluorine  can  be  determined  in  this  way. 

In  porcelain  tile,  rutile  is  used  to  give  a  soft,  beautiful  yellow 
color.  It  is  also  used  to  color  artificial  teeth.  For  this  last  use,  how- 
ever, only  the  purer  grades  of  rutile  can  be  employed.  The  entire 
demand  for  titanium  ore  is  still  small. 

Vh*gi7iia^  North  Carolina^  Pem^sylvania, — During  1906  rutile  (TiO,) 
was  produced  at  Roseland,  Nelson  County,  Va.,  where  are  the  best 
deposits  now  known  in  this  country.  A  small  deoosit  was  pro- 
duced in  North  Carolina  in  washing  for  monazite,  ana  a  few  pounds 
were  produced  in  Chester  County,  I^a.  The  Chester  Countyproduct 
is  said  to  be  very  pure,  and  in  comparative  large  crystals.  Tney  are 
mostly  picked  up  while  fields  are  being  cultivated,  and  are  used  by 
dentists  in  the  coloring  of  artificial  teeth,  as  mentioned  above. 

North  of  Lenoir,  NT  C,  is  a  deposit  of  titanif  erous  iron,  a  sample 
from  which  is  composed  of  menaccanite,  magnetite,  and  rutile.  It  is 
said  to  carry  37  to  41  per  cent  TiOg,  and  to  be  in  large  quantity.  One 
firm  tliat  has  used  the  ore  reports  that  it  is  readily  converted  to 
ferrotitanium  which  contains  35  to  40  per  cent  titanium,  and  which, 
by  a  second  process,  can  be  made  to  contain  65  per  cent  titanium. 

a  Communicated  by  Mr.  Steiger. 
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Wyoming,, — ^At  Iron  Mountain,  Wyo.,  40  miles  northwest  of  Chey- 
enne, is  an  immense  deposit  of  titaniferous  iron  ore,  carrying  over  20 
Sr  cent  TiO„  which  has  recently  been  described  by  Mr.  Sydney  H. 
Lii.« 

Other  large  deposits  of  titaniferous  iron  ore  occur  in  the  Adiron- 
dacks,  as  stated,  and  at  various  other  places  in  the  United  States  and 
in  Canada. 

URANIUM. 

Uranium  ores  are  of  rare  occurrence,  and  so  far  but  few  uses  have 
been  found  for  them,  though  it  is  likely  that  more  use  will  be  made  of 
them  as  the  metal  and  its  salts  become  better  known. 

Experiments  have  been  made  with  umnium  as  a  steel-hardening 
metal,  but,  although  they  have  not  been  as  complete  as  those  carried 
on  with  the  somewhat  commoner  metals,  tungsten,  vanadium,  and 
chromium,  they  do  not  so  far  show  that  any  particularly  valuable 
properties  are  added  to  the  steel  through  the  use  of  uranium  that  are 
not  given  by  the  use  of  other  elements  which  are  at  present  cheaper. 

In  the  form  of  an  acetate,  uranium  is  used  as  an  indicator  in  the 
determination  of  zinc  and  in  various  determinations  in  organic  chem- 
istry. Other  salts  are  used  in  iridescent  glass  and  pottery  glazes.  The 
popular  idea  of  uranium  ores  is  often  that  they  obtain  their  value  from 
the  quantity  of  radium  they  contain.  This  idea  is  obtained  from  the 
fabulous  value  given  to  radium  in  many  publications,  but  up  to  the 
present  this  value  is  almost  negligible,  as  the  uses  of  radium  are  yet 
to  be  proved  other  than  as  a  chemical  and  physical  curiosity. 

Colorado, — In  Colorado  there  are  many  occurrences  of  uranium, 
principally  in  the  western  tier  of  counties,  where  it  is  known  at  pres- 
ent only  in  the  form  of  carnotite.  During  1906  discoveries  of  carno- 
tite  were  made  near  Meeker,  in  Rio  Blanco  County,  and  have  been 
described  by  Mr.  Hoyt  S.  Gale,  of  this  Survey.*  Like  those  farther 
south,  the  deposits  occur  in  sandstones,  though  of  different  age.  Carno- 
tite occurs,  but  in  less  quantity,  in  Utah  also. 

Uraninite  or  pitch  blende  occurs  in  the  Kirk,  Wood,  and  German 
mines  in  Gilpin  Count}".  It  is  said  that  a  fair  quantity  can  be  pro- 
duced from  tnis  locality. 

A  reduction  plant  using  the  Haynes  process  was  operated  near  Cedar, 
San  Miguel  County,  upon  carnotite  ores  running  2  per  cent  or  less  in 
uranium.  Mr.  Justin  H.  Ilaynes,  who  is  the  inventor  of  the  process 
and  is  in  control  of  the  mill,  gives  the  following  description  of  the 
process,  which  is  patented: 

The  ore  is  crashed  to  20-mesh  and  roasted  in  an  ordinary  reverberatory  furnace. 
This-is  to  coa^late  the  clay,  which  otherwise  forms  very  troublesome  slimes'.  The 
roasted  pulp  is  then  agitated  for  approximately  one  hour  in  a  revolving  Imrrel  in  a 
boiling  (or  hot)  solution  of  sodium  carbonate.  This  extracts  the  vanadium  in  the 
form  of  NajVO^  and  the  uranium  as  2Na,COsV()2COs,  both  of  which  compounds 
are  soluble  and  are,  of  course,  the  only  soluble  compounds  of  tlie  ore  formed,  that 
is,  iron,  lime,  etc.,  remain  with  the  silica.  This  solution  is  then  filtered  with 
vacuum  filters,  and  sodium  hydroxide  added  to  the  filtrate  to  precipitate  the  uranium, 
which  it  does  as  sodium  uranate.  This  is  filtered  off  and  forms  our  uranium  product. 
The  vanadium  in  the  filtrate  is  then  precipitated  as  calcium  vanadate  on  the  addition 
of  water-slacked  lime.  This  forms  our  vanadium  product,  but  is  contaminated  by  a 
quantity  of  calcium  carbonate  which  also  forms.    The  final  filtrate  consists  now  of 

a  Bull.  U.  8.  Geol.  Survey  No.  815,  pt.  1, 1907,  pp.  2(X>-2r2. 

AGale.  Hoyt  8.,  Carnotite  in  Rio  Blanco  County,  Colu.:  Bull.  U.  S.  Geol.  Survey  No.  315,  )»t.  1,  IU07, 
pp.  110-117. 
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nothing  but  sodium  hydroxide,  which,  after  saving  a  portion  for  precipitating  more 
uranium,  is  recarbonated  to  sodium  carbonate  by  passing  down  the  nue  of  the  roasting 
furnace,  which  is  filled  with  coke  and  broken  stone.  It  is  then  ready  to  use  over 
again.  In  this  way  our  chemical  bill  is  very  small,  as  we  only  buy  sodium  carbonate 
to  supply  the  sodium  in  the  uranium  product  and  to  cover  mechanical  losses. 

The  product  is  shipped  to  Germany. 

Several  hundred  tons  of  carnotite-bearing  rock  were  reported  as 
mined  and  left  on  the  dump  at  various  places.  As  the  demand  is  small 
and  the  ore  low  grade,  it  does  not  pay  to  ship  it  far  for  working.  One 
lot  of  over  10  short  tons  of  carnotite  was  shipped  to  Germany,  but  the 
ore  was  of  too  low  grade  to  pay. 

No  production  of  uraninite  (pitch  blende)  is  known  to  have  been  made 
during  the  year,  but  there  is  said  to  have  been  a  production  amounting 
to  over  $20,000  during  1905. 

Otfter  States, — Besides  the  Colorado  occurrences,  small  quantities  of 
uranium  are  said  to  be  found  in  the  Black  Hills  as  uranium  phosphate 
(autunite).  Other  small  quantities,  of  mineralogical  interest  only, 
are  occasionally  found  in  Connecticut;  in  Franklin  and  Mitchell 
counties,  N.  C;  at  Barringer  Hill,  Llano  County,  Tex.;  and  in  Cali- 
fornia. 

TANTALUM. 

Owing  to  its  rarity,  tantalum  and  \ts  qualities  are  comparatively 
little  known;  but,  as  in  the  case  of  the  other  metals  treated  in  this 

Eaper,  constant  investigations  in  its  metallurgy  and  properties  are 
emg  carried  on. 

The  one  principal  use  to  which  the  metal  is  now  put  is  as  a  filament 
in  incandescent  lamps.  These  lamps  were  put  on  the  market  in  Ger- 
many in  1905  and  on  the  American  market  in  1906.  There  is  a  con- 
siderable saving  in  current  in  their  use,  as  they  consume  but  2  watts 
per  candlepower,  as  compared  with  8.1  watts  per  eandlepower  at  the 
nest  for  the  ordinary  carbon  filament  lamp. 

An  excellent  article  by  W.  von  Bolton  and  O.  Feuerlein,  who 
developed  the  tantalum  lamp  for  the  Siemens  &  Halske  Actien-Gesell- 
schaft,  was  published  early  in  1905,  which  gives  the  results  of  their 
investigations  of  the  metal. ^ 

A  portion  of  this  article  relating  to  the  tantalum  incandescent  lamp 
was  quoted  by  Dr.  J.  H.  Pratt  in  the  Mineral  Resources  of  the  United 
States  for  1904.* 

Some  of  the  properties  of  this  remarkable  metal  are  given  in  the 
following  condensea  translation  of  a  portion  of  the  article  cited: 

In  the  cold  the  metal  is  extraordinarily  inert.  The  metal  is  not  attacked  by  hot 
hydrochloric,  nitric,  or  sulphuric  acids,  aqua  regia,  or  alkaline  solutions,  but  it  is 
attacked  by  hydrofluoric  acid. 

Heated  m  the  air  at  400°  C.  it  becomes  yellow,  like  steel,  and,  like  this,  when 
heated  to  600°  C,  or  for  a  longer  time  at  500°  C,  it  becomes  blue.  In  fine  Uireads 
heated  in  the  air  it  burns  with  little  intensity  and  small  flame.  It  eagerly  combines 
with  hydrogen  and  nitrogen  at  the  beginning  of  the  red  glow,  forming  metallic-looking 
but  brittle  compounds.  It  combines  easily  with  carbon,  forming  several  carbides, 
which  so  far  as  known  appear  metallic  and  are  very  hard,  but  Brittle.  From  the 
high  atomic  weight  of  tantalum  (181)  it  can  be  seen  that  a  very  small  percentage  of 
carbon  (atomic  weight  12)  is  suflacient  to  carbonize  a  relatively  large  amount  of 
tantalum. 

a  Von  Bolton,  W.,  and  Feuerlein,  C,  Die  Tantallampe,  eine  neue  Gluhlampe  der  firma  Siemens  d^ 
Halake  A.-G.:  Eleetrotech.  Zeitaehr.,  Berlin.  January  26,  1905.  pp.  107-109. 

ft  Pratt,  Joseph  Hvde,  Pn>du('tion  of  monazite,  zircon,  gadolinite,  and  colurabite  or  tantalum  min- 
erals: Mineral  Resources  U.  S.  for  1904,  U.  S.  Geol.  Survey,  1906,  pp.  1222-1223. 
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Melted  and  drawn  tantalum  has  a  specific  gravity  of  16.8.  In  powder,  with  oxygen 
and  hydrojjren  still  present,  it  has  a  specific  gravity  of  14.  It  is  a  little  darker  than 
platinum  and  of  about  the  hardness  of  soft  steel,  with  a  greater  tensile  strength.  It 
can  be  hammered  into  plates,  though  individual  blows  show  little  effect.  It  can  be 
rolled  and  drawn  into  nne  wire,  having  a  tensile  strength  that  is  remarkably  high, 
amounting  to  93  kilograms  per  square  millimeter,  while  that  of  good  steel  is  70  to  80 
kilograms.  If  a  lump  of  tantalum  heated  to  a  red  glow  is  placed  under  a  steam 
hammer,  it  may  at  once  be  beaten  into  a  plate,  which  after  being  heated  and  ham- 
mered several  times  attains  a  hardness  equal  to  diamond. 

An  attempt  to  perforate  such  a  sheet  1  millimeter  thick  with  a  diamond  drill  run- 
ning continuously  at  6,000  revolutions  per  minute  for  three  days  penetrated  but  one- 
fourth  of  a  millimeter,  while  the  drill  was  much  worn.  A  complete  perforation 
could  not  l>e  made.  Despite  this,  the  plate  could  still  be  rolled  thinner,  a  remark- 
able union  of  toughness  and  hardness.  If  it  were  only  a  cheap  metal  it  would  be 
ideal  for  armor  plates.  Siemens  &  Halske  A.~G.  hope  to  employ  it  for  dies,  drills, 
bearings,  journals,  etc. 

At  110  volts,  for  a  32-candlepower  lamp,  a  filament  700  millimeters  (about  27.6 
inches)  long,  and  for  a  25-candlepower  lamp  a  filament  650  millimeters  (about  25.7 
inches)  and  0.06  millimeter  in  diameter  is  used.  As  the  filament  softens  when  highly 
heated,  it  can  not  be  used  in  a  loop  like  a  carlx)n  filament,  so  that  the  arrangement 
was  finally  hit  upon  of  looping  it  back  and  forth  upon  metal  supports  held  by  a 
centralglass  rod. 

For  220  volts  a  filament  1,350  millimeters  (about  48.2  inches)  long  is  neceasary  and 
becomes  impracticable.  A  filament  650  millimeters  long  by  0.05  millimeter  thick 
weighs  0.022  gram,  so  that  about  45,000  filaments  will  weigh  a  kilogram  (about 
20,S)0  filaments  per  pound).    A  0.05  millimeter  wire  will  support  400  grams. 

The  lamp  gives  a  comparatively  white  light,  and  after  it  has  been  used  for  about 
five  hours  it  ^ves  16  to  20  per  cent  more  light,  owing  to  the  filament  changing  to  the 
form  of  a  senes  of  semiglobular  masses.  There  is  afterwards  a  diminution  of  light, 
but  the  lamp's  life  is  somewhat  longer  than  that  of  the  carbon  lamp.  When  it  burns 
out,  its  ends  will  weld  if  brought  in  contact  under  current,  and  the  lamp  will  go  on 
burning.  It  will  stand  a  much  greater  overload  than  a  carbon  lamp,  and  with  50  per 
cent  overload  shows  much  less  blackening  of  the  bulb  for  the  same  time.  With  rising 
temperature  the  resistance  increases,  while  with  carbon  it  decreases.  It  gives  a 
steaaier  light  than  a  carbon  lamp,  because  it  is  less  sensitive  to  current  changes. 

These  lamps  are  now  on  the  market  in  very  small  forms  to  be  used 
on  low  voltaffes  (2  to  6).  The  light  of  all  the  forms  is  excellent, 
approaching  tne  tungsten  lamp  in  whiteness. 

Since  penfecting  the  tantalum  lamp  the  Siemens  &  Ilalske  A.-G.  has 
obtained  a  British  patent  (No.  3691-B,  1905)  for  the  making  of  pens 
from  tantalum.     The  patent  specifications  are  in  part  as  follows: 

Steel  pens  have  the  advantage  of  great  hardness  and  elasticity,  but  they  do  not 
resist  tne  action  of  chemicals  and,  in  pailicular,  of  that  of  the  atmosphere  and  of 
ink.  Gold  pens,  on  the  other  hand,  offer  great  resistance  to  chemical  action,  but 
their  mechanical  properties  are  relatively  inferior.  According  to  the  present  inven- 
tion pens  are  made  of  metallic  tantalum,  a  metal  that  is  exceedingly  resisting  against 
chemical  action  and  that  at  the  same  time  possesses  a  high  degree  of  elasticity  and 
hardness.  On  account  of  the  great  hardness  of  pens  made  of  this  metal,  they  have 
also  a  much  greater  resistance  to  wear  than  steel. 

The  pens  can  be  made  either  of  pure  metallic  tantalum  or  of  allovs  thereof  with 
other  metals,  and  the  tantalum  can  also  contain  small  cjuantities  of  other  substances, 
such  as  carbon,  silicon,  boron,  serving  to  impart  greater  hardness  thereto. 

For  the  sake  of  economy,  parts  of  the  pens  may  be  made  of  other  materials,  such 
as  steel,  and  only  the  points,  or  parts  subject  to  wear  or  strain,  be  made  of  tantalum. 

In  order  to  be  able  to  work  the  tatalum  metal  satisfactorily  it  must  be  previously 
well  fused.  By  the  fusing  process  it  is  at  the  same  time  freed  from  impurities  and 
brought  to  the  state  of  a  homogeneous  l)ody.  The  fusing  is  effected  beet  in  vacuo 
and  by  means  of  the  electric  current.  When  being  mechanically  worked,  the  metal 
(in  particukur  when  it  contains  a  small  quantity  of  carbon  or  other  hardening 
medium)  readil3r  assumes  so  great  a  degree  of  hardness  that  the  further  working  is 
rendered  impossibie,  and  it  must  then  be  carefully  reheated  or  annealed  in  order  to 
be  rendered  soft  ag^ain.  In  this  annealing  process  care  must  be  taken  that  the  tem- 
perature does  not  rise  too  high,  as  otherwise  the  material  is  more  easily  attacked  by 
the  oxygen  of  the  atmosphere.  In  order  to  prevent  too  great  a  heating  it  is  prefer- 
able to  effect  the  heating  indirectly  by  bringing  large  plates  or  drums  to  the  temper- 
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ature  to  which  the  parts  required  to  be  heated  are  required  to  be  brought,  and  then 
to  brin^  the  objects  of  tantalum  to  be  heated  in  contact  with  these  plates  or  drums; 
if,  on  the  other  hand,  it  is  desired  to  raise  the  tantalum  to  higher  temperatures  with- 
out being  materially  affected  on  its  surface,  it  is  of  adyant£^e  to  effect  the  heating 
in  vacuo,  as  at  very  high  temperatures  the  metallic  tantalum  combines  with  most 
substances.  The  heating  in  vacuo  is  preferably  effected  by  electrical  means,  such  ae 
by  means  of  electrical  resistances,  or  directly  by  passing  an  electric  current  through 
the  object  to  be  heated. 

In  carrying  out  the  manufacture  of  pens  from  tantalum  metal,  the  metal  having 
been  smelted  so  as  to  obtain  in  the  first  instance  a  lump  of  metal  of  irregular  form, 
which  is  in  a  soft  condition,  it  is  worked  by  rolling,  or  otherwise,  in  any  suitable 
known  manner  into  the  form  of  thin  sheets,  from  wliich  the  pens  are  produced  by 
the  same  means  as  those  employed  for  the  manufacture  of  pens  of  other  metals.  By 
the  said  process  of  rolling  the  tantalum  metal  assumes,  as  before  stated,  a  much 
greater  degree  of  hardness  than  before,  and  it  may  therefore  require  to  be  repeatedly 
annealed  between  the  several  stages  of  rolling. 

After  the  final  staee  of  rolling,  the  thin  sheets  of  tantalum  metal  may  be  found  to 
be  of  the  right  harcmess  for  forming  the  pens  therefrom;  if  too  hard  they  may  be 
again  annealed  to  a  certain  extent,  or  if  the  pens  are  required  to  have  a  greater  d^ree 
of  hardness  than  can  be  attained  by  merely  working  the  metal,  the  ^ntalum  may 
have  a  small  quantity  of  the  before-mentioned  hardening  substances,  such  as  carbon, 
added  to  it.  This  may  either  be  effected  in  the  first  instance  when  the  metal  is 
smelted,  a  very  small  quantity,  such  as  0.1  per  cent,  of  carbon  being  sufi&cient  for  the 
purpose,  or  the  prepared  sheets  of  tantalum  metal  may  be  packed  in  carbon  powder 
and  subjected  to  a  considerable  heat  for  some  time. 

If  an  alloy  of  tantalum  with  another  metal  is  to  be  employed,  the  most  suitable 
metals  for  this  purpose  are  wolfram  and  iron,  either  of  these  metals  being  simply 
added  to  the  tantalum  metal  when  in  the  fused  condition.  Care  must  in  this  case  l>e 
taken  to  protect  the  tantalum  against  chemical  chan&:e,  for  which  purpose  the  melting 
is  preferably  effected  in  vacuo.  The  composition  of  such  alloys  may  vary  very  con- 
siaerably,  but  very  suitable  alloys  for  the  purpose  consist  of  from  95  to  98  per  cent 
of  tantalum  and  from  2  to  5  per  cent  of  wolfram  or  iron. 

Tantalite,  in  at  least  a  majority  of  the  cases,  occurs  in  pegmatites  or 
coarse  granites. 

South  Dakota^  Colorado^  North  Carolina^  and  Texas. — In  the  United 
States  tantalum  ores  occur  probably  in  the  greatest  quantity  in  the 
Black  Hills  of  South  Dakota.  During  the  year  one  mass  weighing 
600  pounds  was  found;  but  it  generally  occurs  in  much  smaller  pieces. 
Dana  mentions  one  mass  weigning  2,000  pounds.^  A  smaller  lot  was 
shipped  from  Canyon,  Colo.,  to  Germany  during  1906.  It  is  found 
in  small  lots  in  Mitchell  County,  N.  C,  and  a  few  hundred  pounds 
have  been  shipped  at  one  time.  Prices  have  ranged  from  25  cents  to 
$2.40  per  pound. 

Texas. — Tantalum  occurs  in  fergusonite  (a  metaniobate  and  tantalate 
of  yttrium  with  other  rare  earths  and  uranium)  at  Barringer  Hill, 
Llano  County,  Tex. 

Other  States. — Tantalum  has  also  been  found  in  Alabama,  Calif ornia, 
Connecticut,  Maine,  New  Hampshire,  New  York,  Maryland,  and  Vir- 
ginia, but  the  occurrences  have  a  mineralogical  rather  than  an  economic 
mterest. 

Foreign  countries. — As  stibiotantalite  (tantalate  of  antimony)  tanta- 
lum occurs  in  considerable  quantity  in  the  Greenbushes  District  of 
Western  Australia,  in  the  tin  placers,  where,  before  its  value  was 
known,  stream  tin  had  been  washed  to  what  seemed  to  be  almost  pure 
cassiterite,  but  upon  analysis,  to  the  great  disappointment  of  the 
miners,  it  proved  to  be  largely  stibiotantalite.* 

Tantalite  and  manganotantalite  (tantalate  of  manganese),  mangano- 
columbite  (niobate  and  tantalate  of  manganese),  and  calciotantalate 

a  Dana,  J.  D.,  A  System  of  Mineralogy,  6th  ed.,  1892,  p.  735. 

bSimpeon,  Edward  S.,  Greenbushes  tin  ore.    Ann.  Prog.  Rept.,  Geol.  Survey  Western  Australia  for 
1899, 1900,  p.  68. 
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(tantaUto  of  oalcium  and  iron)  are  found  in  the  Wodgina  tin  field, 
Filbara  District,  Western  Australia."  Thej  occur  in  pegmatite  dikes 
and  the  detritus  from  them. 

As  high  as  SOs.  perpound  was  paid  in  the  early  part  of  1905  for  ore 
carrying  80  per  cent  Ta,  Oj,  but  the  price  soon  dropped  to  one-sixth 
of  that  sum.  About  81  short  tons  of  tantalum  ores,  valued  at  $51,173, 
were  reported  sold  during  the  year.  A  considei-able  amount  mined 
during  1906  is  said  to  remain  in  the  field  unsold,  owing  to  lack  of 
demand. 

PBODUCrriON". 

Id  line  with  the  policy  of  the  United  States  Geol<^cal  Surrey  not 
to  publish  figures  of  production  of  individual  persons  or  firms  unless 
with  their  specific  consent,  the  values  of  the  outputs  of  nickel,  cobalt, 
molybdenum,  tantalum,  titanium,  uranium,  and  vanadium  in  1906 
have  been  combined,  although  the  total  is  but  a  small  sum,  amounting 
to  J34,800,  as  against  $19,785  in  1905  and  $73,775  In  1904.  The  pro- 
duction of  concentrated  tungsten  ores  was  928  short  tons,  valued  at 
$348,867. 

The  following  table  shows  the  production  of  the  concentrated  ores 
of  these  metals  fivm  1904  to  1906,  inclusive: 
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The  quantity  of  cobalt  oxide  obtained  from  domestic  ores  mined  in 
the  United  States  from  1869  to  1906,  inclusive,  is  given  in  the  following 
table: 

Production  (pounds)  of  cobalt  oxide  in  the  United  States^  1869-1906. 


Year. 


1869. 
1870. 
1871. 
1872. 
1873. 
1874. 
1875. 
1876. 
1877. 
1878. 
1879. 
1880. 
1881. 


Quantity. 


811 
3,854 
5,086 
5.749 
5,128 
4,146 
3,441 
5, 162 
7,328 
4,508 
4,376 
7,251 
8,280 


Year. 


1882. 
1883. 
1884. 
1885. 
188C. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


Quantity. 


11,663 
1,096 
2,000 
8,423 
8,689 
a  18, 340 
8,491 

13.956 
6,788 
7,200 
7,869 
8,422 
6,763 


Year. 


1895. 
1896, 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


Quantity. 


14.458 

10,700 

19.520 

6,247 

10,230 

6.471 

13,360 

3,730 

a  1-20, 000 

0  22,000 

(J) 


a  Including  cobalt  oxide  in  ore  and  matte. 

''Ore  mined  included  under  total  production  of  steel-hardening  metaLs. 

PRODUCTION  IN   FOREIGN   COUNTRIES. 

CANADA. 

As  usual,  much  more  nickel  was  imported  into  the  United  States 
during  1906  than  was  consumed,  the  greater  part  of  the  matte  pro- 
duced in  Ontario  being  shipped  to  this  country  for  refining.  These 
Canadian  exports,  as  reported  by  the  geological  survey  of  Canada,** 
amounted  to  21,252,444  pounds  of  nickel  in  matte.  This  matte  con- 
tains from  78  to  80  per  cent  of  the  combined  metals,  nickel  and  copper, 
in  the  proportion  of  about  2  parts  of  nickel  to  1  of  copper. 

The  production  of  nickel  in  Canada,  as  taken  from  the  same  publi- 
cation, since  1902  has  been  as  follows: 

Production  of  nickel  in  Canada  j  1902-1906. 


Year. 


1902 
1903 
1904 
1905 
1906 


Ore 

Ore   * 

Matte 

mined. 

smelted. 
Short  tons. 

produced. 

Short  tons. 

Short  tons. 

269,638 

233,338 

24.691 

136,633 

209,030 

13.832 

203,388 

118, 470 

8,924 

277, 766 

251,421 

17,388 

343,814 

340,059 

•20,364 

Nickel 
in  matte. 


Pound*. 
10.693.410 
12,505,510 
10.547,885 
18.876,31? 
a21,490,      ■ 


fl  Nickel  contents  of  ore,  matte,  etc.,  at  41. 64  cents  per  p)onnd. 

NEW   CALEDONIA. 

The  production  of  nickel  and  cobalt  ores  in  New  Caledonia,  whic^l 
has  hitheilo  been  credited  to  France,  Germany,  and  England  in  th  ^ 

Sublication,  is  given  for  the  last  four  3- ears  by  British  Acting-Const 
lanning,*  as  follows: 

Production  {short  tons)  of  nickel  and  cobalt  ores  in  New  Caledonia ^  1903-1906,  • 


0 
.0 


=-  -•5 


IS 
=ll 


Nickel. 


Cobalt. 


Year. 


1903 
1904 
1905 
1906 


Quantity. 

Value. 

Quantity. 

80,865 

9,140 
9.881 
8,729 
3,070 

108, 747 

138,106 
144,05'/ 

81,097,606 
763,738 

Value. 


185.00^ 
48,74^ 


a  Summary  of  the  Mineral  Production  of  Canada  for  1906,  pp.  11  and  12. 
<>Min.  Jour.  (London),  vol.  81,  April  27, 1907,  pp.  560^561. 
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The  average  metallic  content  of  ores  exported  from  New  Caledonia 
during  1906  is  said  to  have  been  Q  per  cent,  against  7i  per  cent  for 
1905. 


OTHER  COUNTRIBS. 


The  production  in  Norway  and  from  other  European  deposits  is 
not  available  at  the  time  of  writing.  There  were  110  short  tons  of 
nickel-cobalt  ores,  valued  at  $3,000,  produced  in  Mexico  in  1906." 


IMPORTS  OF  NICKEL  AND   COBALT  OXIDK. 

The  imports  of  nickel  for  consumption  in  1906,  as  reported  by  the 
Bureau  or  Statistics,  were  34,082,040  pounds  of  ore,  matte,  and  oxide, 
valued  at  $1,876,531,  which  sum  inchides  also  $8,963  worth  of  man- 
ufactured nickel. 

Fifty  tons  of  nickel  ore  were  imported  from  New  Caledonia  during 
the  vear. 

The  imports  of  nickel  for  consumption  for  the  last  five  years  have 
been  as  follows: 

Nickd  imported  and  entered  for  consumption  in  the  United  StateSy  1902-liH)6. 


Year. 


Nickel,  nickel  ore  and 
matte,  nickel  oxide, 
alloys  of  nickel  with 
copper,  etc. 


Qnantity 
(pounds). 


1902 3:^.942,710 

1903 1  36, -217, 985 

1904 '  19,7:{9,315 

1905 31.072,20« 

1906 84,082,042 


Value. 


Value  of 

manu- 

factureH. 


Total 
value. 


$1,407,621 
1.466,G0o 
1,118,541 
1.958,840 
1.867,568 


$30,128 

37,284 

2,950 

3,291 

8,963 


$1,437,019 
1,493,889 
1,121, 191 
1.962.181 
l,876,f)31 


In  the  figures  of  the  Bureau  of  Statistics  the  nickel  content  of  the 
imported  ore  and  matte  is  given  only  for  the  period  from  July  1  to 
JDecember  81,  1906,  during  which  time  it  was  10,123,750  pounds. 

During  the  year  the  price  of  nickel,  in  large  lots,  varied  from  40  to 
^0  cents  per  pound.  In  smaller  lots  the  price  ranged  from  50  to  65 
c^nts  per  pound. 

The  imports  of  cobalt  into  the  United  States  during  1906  were  con- 
siderably less  than  during  1905 — 53,934  pounds  for  1906,  as  compared 
"^inth  70,048  pounds  for  1905.  In  the  importations  for  1906  were 
included  12,850  pounds  of  ore  and  zaffor.  Zaffer  is  the  roasted  ore 
^nd  is  used  as  a  blue  pigment  in  painting  and  enameling. 

The  following  table  gives  the  imports  for  (consumption  of  cobalt 
aince  1902: 

CbbaU  oxide  imported  and  entered  for  corutumption  in  Ihf  I'nifftl  StatPH^  190^-190G. 

X902 pounds..  7i^9^;4  $151,115 

a903 do....  7:i,:^^)0  145,204 

X904 do...,  42,354  86,925 

0.906 do....  70,r>48  189,377 

1.906 do 41,084  83,  ir,7 

The  wholesale  price  for  colmlt  oxide  as  given  by  tho  trade  papers 
daring  the  year  varied  from  $2.50  to  ?>2.60  per  pound. 

aLettar  from  Mr.  O.  Matlmi,  sec  minlsterio  de  Fomento,  Au(fU8t  19, 1907. 
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EXPORTS  OF  NICKEL. 

In  1906  the  nickel  exported  amounted  to  10,620,410  pounds,  valued 
at  $3,493,643,  as  against  9,550,918  pounds,  valued  at  $2,894,700,  in 
1905.     The  following  table  shows  the  nickel  exports  since  1902: 

Exports  of  nickel,  nickel  oxide,  and  matte  from  the  United  States,  190^-1906. 

1902 pounds..  3,228,607  $924,579 

1903 do....  2,414,499  703,550 

1904 do....  7,519,206  2,130,933 

1905 do....  9,550,918  2,894,700 

1906 do....  10,620,410  3,493,643 

PRODUCTION  OF  TUNGSTEN. 

During  1906  there  were  produced  928  short  tons  of  tungsten  ores, 
worth,  as  nearly  as  could  be  learned,  $348,867.  In  this  estimate  all  ores 
have  been  reduced  to  a  basis  of  60  per  cent  WO3.  It  is  thought  that 
these  figures  are  approximately  correct,  as  every  effort  has  been  made 
not  only  to  obtain  figures  of  production,  but  to  check  them  wherever 
and  whenever  possible.  The  output  for  the  3^ear  is  a  gain  of  125  tons, 
or  15.56  per  cent,  in  quantity  ana  of  $80,191,  or  29  per  cent,  in  value 
over  the  known  production  of  1905.  Boulder  County,  Colo.,  produced 
565  tons — more  than  64  per  cent  of  the  total  output — valued  at^221,627. 
The  output  of  Boulder  Count}^  is  probably  habitually  overestimated, 
and  it  is  likely  that  these  figures  will  be  questioned;  but  both  buyers 
and  producers  have  been  very  obliging  with  figures,  and  it  is  believed 
that  the  output  given  is  practically  correct. 

The  production  of  tungsten  ores  in  the  United  States  for  the  last 
seven  years  has  been  as  follows: 

Production  of  concentrated  tungsten  ores  in  the  United  Stales,  1900-1906. 

1900 short  tons . .  46  $11 ,  040 

1901 do....  179          27,72*>- 

1902 do....  184          34,04Cai 

1903 do....  292          43,63?e 

1904 do....  740  184,0O«i 

1905 do....  803  268,ST  - 

1906 do....  928  348, 


The  price  averaged  about  $376  per  ton  for  60  per  cent  WO,,  b^mii: 
varied  from  $3.50  to  $7  per  unit.     The  onl}^  imports  of  tungst* 
reported  are  26  tons  of  ferrotungsten,  valued  at  $28,289.     The 
centage  of  tungsten  contained  is  unknown. 

world's  production  of  tungsten  ores  in  1905. 

With  very  few  exceptions  the  latest  available  figures  for  the  p" 
duction  of  tungsten  ores,  chiefl\^  wolframite,  are  for  1905.    These  ^a^-^ 
given  in  the  following  table: 
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WorUTs  production  of  tungsten  ores  in  1906,^ 

Great  Britain short  tons..  193  $55,271 

NewSouth  Wales do....  ^'251  85,090 

Queensland do ^'1,582  487,688 

South  Australia do....  71  16,446 

Tasmania do 36  11,540 

New  Zealand do 64  '^  22, 400 

Austria do 65  20,418 

Bolivia do....  75  </26,250 

France do 28  11,448 

Germany do M2  16,184 

Saxony do 37  12,437 

Portu^l do 320  99,413 

Spain do....  413  '32,111 

United  States do....  803  268,676 

Other  countries do 20  ''  7 ,  000 

Total do....     4,000        1,172,372 

In  round  numbers  the  world's  production  of  tungsten  ores  during 
1905  was  4,000  short  tons,  worth  $1,200,000;  and,  although  but  few 
figures  are  available  (July,  1907),  it  is  probable  that  the  production 
for  1906  was  approximately  the  same.     The  production  in  Queens- 
land in  1906 — 892^  short  tons,  valued  at  $322,400 — showed  a  very 
xnarked  decrease  from  that  of  1905,  which  was  in  turn  a  decrease  from 
fclie  output  (1,725  short  tons)  of  1904,  but  it  is  thought  that  this  was 
probably  made  up  in  other  Quarters.     New  South  Wales  produced  148 
£$bort  tons  of  wolframite,  valued  at  $44,108,  and  123  tons  of  scheelite, 
^'^lued  at$37,241,  a  fair  increase  over  1905.    In  1906  Tasmania  produced 
22  short  tons,  valued  at97,130.     There  was  an  estimated  production  of 
gtl>out  95  tons,  valued  at  $33,977,  in  the  northern  territory  of  Australia,^ 
skndthe  output  of  the  United  States  increased  to  928  tons,  valued  at 
^348,867.     Rhodesia  produced  17  tons  of  wolframite,  valued  at  $7,339, 
in  1906.*    The  Federated  Malay  States  are  known  to  have  made  some 
output  during  1906,  though  figures  are  not  available,  and  there  was 
probably  an  increase  in  the  Spanish  output.     It  is  thought  that  there 
^as  also  an  output  from  Peru.     Peru,  Bolivia,  Argentina,  and  Mexico 
*^^  factors  of  almost  unknown  possibilities  in  the  tungsten  market. 

PRODUCTION  OF  VANADIUM. 

In  addition  to  the  vanadium  ores  used  at  the  two  mills  already 
^escribed,  about  600  tons  of  ore  were  reported  as  mined  in  Colorado, 
"^t  Unsold.     The  contents  are  unknown. 

PRODUCTION  OF  MOLYBDENUM. 

One  lot  of  crude  molybdenum  ore  was  reported  as  mined  and  sold 
^^  Homestake,  Mont.  Small  lots  were  mined  at  a  few  places  in  Colo- 
^^o,  but  were  not  marketed.  A  small  quantity  of  comparatively  pure 
^^Vbdenite  was  reported  as  shipped  from  Lucerne,  AV  ash. 

Q^^^res  for  foreign  countries  are  taken  chiefly  from  the  British  official  i^iblication  Mines  and 
^^nes  for  1906,  pt.  4, 1907;  see  also  official  reports  of  Queensland  and  Tasmania  for  1906  and  of 
T^Zealand,  Qermany, Saxony,  Austria,  and  France  for  1905. 

J^tains  scheelite,  1&5  tons  from  New  South  Wales  and  5  tons  from  Queensland. 

Mmtains  small  quantity  of  bismuth  ore. 

"  ^ue  estimatedfat  1860  per  ton  of  2.000  pounds. 

f  J^talns  unknown  Quantity  of  uranium  ore.  « 

'upQttinssome  scheelite  and  bismuth  ore. 


Jf  ni  Jour.  (London),  February  16. 1907,  p.  213. 
•cpt.  Exec  Com.  Rhodesia  Chamber  of  mines. 


March,  1907.    Bulawayo,  1907. 
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Australia. — New  South  Wales  produced  37  short  tons  of  molybdenite 
valued  at  $23,366,"  and  Queensland  produced  145  short  tons,  valued  at 
$82,956,  during  1906.* 

PRODUCTION  OF  TITANIUM. 

The  titanium  output  amounted  to  almost  nothing  outside  of  the 
rutile  producted  at  Roseland,  Nelson  County,  Va.,  the  remainder  con- 
sisting of  a  few  pounds  from  Chester  County,  Pa.,  and  a  small  quan- 
tity from  South  Carolina. 

PRODUCTION  OF  URANIUM. 

Besides  the  quantities  mentioned  as  having  been  utilized  in  the 
Haynes  mill  and  shipped  to  German}-,  200  tons  of  uranium  ore  of 
unknown  value  were  reported  mined  in  1906  and  on  the  dumps  in 
Colorado  and  Utah. 

The  exports  of  uranium  ore,  as  given  bj^  the  Bureau  of  Statistics, 
amounted  to  $6,870,  and  this  figure  is  u«ed  also  for  the  production. 
Uranium  oxide  and  salts  were  imported  to  the  value  of  $11,828. 

PRODUCTION  OF  TANTALUM. 

The  bulk  of  the  tantalum  ore  was  produced  in  the  Black  Hills  of 
South  Dakota,  with  a  smaller  quantit}^  from  Canyon,  Colo.,  and  it  all 
went  to  Germany.  The  production  in  North  Carolina  during  1906,  so 
far  as  can  be  learned,  amounted  to  but  a  few  pounds. 

The  large  quantities  of  tantalum  available  in  Western  Australia 
practically  control  the  market,  which  is  easilv  supplied. 

a  Ann.  Kept.  Dept.  Mines,  1906,  Sydney,  1907,  p.  59. 

<>  Ann.  Rept.  under  sec.  for  mines,  1906,  Brisbane,  p.  23. 


CHROMITE  OR  CHROMIC  IRON  ORE. 


By  Arthur  J.  Collier. 


IISTRODUCTION. 

The  mineral  chromite  is  widely  distributed  both  in  the  southeastern 
and  the  western  parts  of  the  United  States,  where  it  is  usually  asso- 
ciated with  certam  basic  igneous  rocks,  but  there  are  few  localities 
where  it  occurs  in  sufficient  quantities  to  constitute  an  ore  of  chro- 
mium. In  the  States  along  the  Atlantic  slope  no  deposits  of  chrome 
ore  are  worked  on  a  commercial  scale,  thougn  it  is  probable  that  with 
the  extension  of  railroad  transportation  some  of  the  deposits  will  be 
exploited.  The  only  active  chromite  mines  in  the  United  States  are 
in  California,  where  there  has  been  a  small  production  for  many 
years. 

Chrome  ore  is  used  principally  in  making  f errochrome  alloys  and 
for  hardening  steel,  usually  in  combination  with  nickel  in  the  manu- 
facture of  armor  plates.  It  is  also  used  extensively  in  the  manufac- 
ture of  chromium  salts  for  pigments.  All  the  product  of  the  Cali- 
fornia mines  for  several  years  has  been  used  in  the  crude  state  for 
linings  of  copper  furnaces. 

The  principal  American  markets  for  chromite  are  in  the  manufac- 
turing States  aloi^  the  Atlantic  slope,  and  these  are  suppHed  by 
importation,  the  chief  sources  of  supply  being  Asiatic  Turkey  and 
in  recent  years  New  Caledonia.  Smaller  quantities  are  produced  in 
Russia,  India,  Australia,  Greece,  Canada,  and  Newfoimdland. 

PRODUCTION. 

The  total  production  of  chromite  in  the  United  States  during  1906 
amounted  to  107  long  tons,  valued  at  $1,800.  The  whole  quantity 
was  mined  by  two  operators  in  California  and  was  used  in  furnace 
linings.  The  production  of  chromite  in  the  years  from  1885  to  1906 
is  shown  in  tne  following  table,  from  which  it  will  be  seen  that  the 
maximum  production  in  the  United  States  for  any  one  year  was 
3,680  long  tons,  valued  at  $53,231,  in  1894: 


1885 long  tons. 


1886 
1887 
1888 
1889 
1890 
1891 
1892 
1893 
1894 
1895 


Production  of  chroynite,  1885-1906. 


1896 long  tons 


tons.. 

2,700 

$40,000 

1896 

do 

2,000 

30,000 

1897 

do 

3,000 

40,000 

1898 

do 

1,500 

20,000 

1899 

do.... 

2,000 

30,000 

1900 

do 

3,599 

53,985 

1901 

do.... 

1,372 

20,580 

1902 

do 

1,500 

25,000 

1903 

do.... 

1,450 

21,750 

1904 

do.... 

3,680 

53,231 

1905 

do.... 

1,740 

16, 795 

1906 

tons. 

.   786 

do. . . 

do... 

do. . . 

do... 

140 

do. .. 

368 

do... 

.   315 

do... 

150 

do... 

.   123 

do... 

22 

do... 

.   107 

$6,  667 


1,400 
5,790 
4,567 
2,250 
1,845 
375 
1,800 
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IMPORTS. 

Chromium  is  imported  into  the  United  States  both  as  crude  ore 
and  in  various  manufactured  products.  The  quantities  and  values 
of  the  different  forms  of  chromium  imported  during  the  years  from 
1901  to  1906,  inclusive,  are  shown  in  the  following  table: 

Chroinaie  and  bichromate  of  potash,  chromic  acid,  and  chrome  ore  imported  and  entered 

for  consumption  in  the  United  States,  1901-1906. 


1                                                                                                                       1 

Chromate  and  bichro-         n^^r^.^  ««!^                 r>K.»»w> «.«« 
mate  of  potash.             Chromic  acid.                Chrome  ore. 
^ear. 

Total 
value. 

Quantity.  1    Value.      Quantity.      Value. 

Quantity. 

Value. 

Pounds. 

1901 430,996 

1902 

Pounds.    . 
$29,224            53,462  '    S10,861 
90.817         11.115 

Long  tons. 
20,113 
30.570 
22,982 
24,227 
54.434 

43,441 

1 

$363,108 
582,507 
302,025 
348,527 
725.301 
557,504 

$403,198 
598,712 

1903 41,229 

1904 26.053 

1905 50.650 

1906 30.098 

2,784        <i285,014        37.640 
1.817        6  209.224         28.571 
4.225        C158.4U2         22.600 
2.124        ''144.666         21,505 

342,440 
378,915 
752.126 
581,223 

A  Includes  227,215  pounds  of  chrome  yellow,  etc..  valued  at  $32,175. 
^  Includes  121,503  pounds  of  chrome  yellow,  valued  at  $18,066. 
f  Includes  119.847  pounds  of  chrome  yellow,  valued  at  $17,943. 
d  Includes  143.350  pounds  of  chrome  yellow,  valued  at  $21,174. 

CAXADIAX  CHROMITE. 

The  production  of  chromite  in  Canada  has  increased  rapidly  in 
the  last  few  years,  though  the  prices  reported  are  somewhat  lower 
than  those  in  the  United  States.  The  following  table  gives  the 
quantitv  and  value  of  the  chrome  ores  mined  in  Canada  in  the  years 
from  1902  to  1906,  inclusive: 


Production  of  chromite  in  Canada.  190^-1906. 


1902 short  tons. .       900        $13. 000 

1903 do...-  3,383  33,830 

1904 do,...  6,074  67.146 


1905 short  tons..  8,575        $93,301 

1906 do....  8,750  92,100 


TI^. 


By  Frank  L.  Hess. 


PRODUCTION. 

During  the  year  1906  the  only  actual  output  of  metallic  tin  in  the 
United  States  was  2,500  poxmds  produced  from  3,750  pounds  of 
concentrates  at  the  Gertie  Mine,  in  the  Black  Hills  of  Soutn  Dakota. 
This  mine  is  now  500  feet  deep.  Buck  Creek,  Alaska,  nroduced  45 
short  tons  of  stream  tin,  and  the  Bartels  Tin  Mining  Company,  at 
Cape  Prince  of  Wales,  produced  about  10  short  tons  ot  concentrates, 
carrying  64*  per  cent  metallic  tin,  which  were  shipped  to  England. 
About  14  short  tons  of  concentrates  were  produced  in  the  North 
Carolina-South  Carolina  tin  field.  The  estimated  value  of  the  total 
output,  including  metalUc  tin  and  concentrated  ores,  was  $35,600. 

AlasJca. — ^Prospecting  was  actively  carried  on  along  the  streams 
flowing  to  the  Arctic  Ocean  from  the  hills  surrounding  Buck  Creek 
and  on  the  streams  farther  to  the  east.  Much  prospecting  was 
also  done  on  the  lodes  discovered  on  Potato  Mountain  and  the 
adjoining  hills  at  the  head  of  Buck  Creek;  and  on  Cape  Mountain 
several  himdred  feet  of  .tunnel  were  driven  and  a  good  deal  of  drilling 
was  done  in  the  granite  with  a  chilled  steel-shot  core-drill.     Pros- 

K acting  along  creeks  between  the  head  of  Buck  Creek  and  Cape 
ountain  is  said  to  have  shown  the  presence  of  workable  values  in 
many  of  the  gravels.  Two  parties  sluiced  the  tin-bearing  gravels  of 
Buck  Creek,  and  it  is  reported  that  400  pounds  of  cassiterite  per  cubic 
yard  was  foimd  in  small  areas.  The  gold  content  of  the  gravels, 
formerly  considered  as  about  40  cents  per  cubic  yard,  is  said  to  have 
been  foimd  to  be  higher  since  the  bed  rock  is  well  stripped. 

One  lot  of  30  tons  of  stream  tin  averaged  64.3  per  cent  metallic  tin. 
It  was  sold  in  Hamburg,  Germany,  and  brought  a  good  price  on 
accoimt  of  its  piuity.  Prospecting  was  also  carried  on  in  the  Ears 
Mountain  region,  and  encouraging  results  are  said  to  have  been 
obtained^  though  there  has  been  no  production  of  tin  from  this  place. 
Prospectmg  was  continued  on  the  Lost  River  deposits,  and  is  said 
to  have  shown  the  bodies  of  tin  ore  to  be  of  good  size. 

Articles  have  appeared  in  several  periodicals  stating  that  large 
dredges  were  to  be  placed  in  some  of  the  creeks  flowing  into  Loops 
Lagoon,  or  the  Arctic  Ocean,  to  mine  stream  tin.  This  is  an  unaer- 
takmg  which  will  require  very  careful  preliminary  prospecting,  and 
it  is  more  than  likely  that  th^  gravels  will  be  found  to  oe  frozen  in 
much  of  the  region,  in  which  case  a  dredge  would  be  unable  to  work. 
There  is  some  talk  of  erecting  a  tin  smelter  in  Seattle  to  smelt  Alaskan 
oreS|  but  this  proposition  has  not  yet  taken  definite  form. 
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Mr.  Adolph  Knopf  will  study  the  Seward  Peninsula  tin  deposits 
for  the  United  States  Geological  Survey  during  the  season  of  1907. 

South  Dakota, — In  the  Black  Hills  interest  in  tin  mining  has  been 
greatly  revived  by  the  high  price  of  the  metal,  and  a  number  of  tin 
deposits  have  been  reexamined  with  a  view  to  beginning  mining 
onerations.  There  seems  to  be  little  doubt  that  there  are  a  number 
oi  claims  having  lodes  that  will  yield  from  0.5  per  cent  to  1.75  per 
cent  metallic  tin. 

North  Carolina. — In  North  Carolina  placer  deposits  have  been 
develo])od  about  2^  miles  southwest  of  Kings  Mountain  in  connection 
with  the  veins  on  the  noted  Le  Doux  property.  Prospecting  in  the 
lode  mines  \ias  been  prosecuted  in  the  various  properties  of  the  region. 

Texas, — Fifteen  miles  north  of  El  Paso,  Tex.,  in  the  Franklin 
Mountains,  a  considerable  amount  of  prospecting  has  been  done  on 
the  veins  which  have  been  known  for  several  years,  and  five  veins 
have  been  uncovered  through  distances  varying  from  300  to  600  feet; 
two  smaller  outcrops  have  also  been  uncovered.  Cassiterite  occurs 
both  as  a  replacement  and  as  a  vein  filling  fissures  in  the  granite  coun- 
try rock.  The  feldspar  of  the  granite  is  frequently  impregnated  bv 
cassiterite  along  cracks  in  such  a  way  that  replacement  oi  the  feld- 
spar can  not  be  doubted.  It  is  probafile  that  there  are  placer  deposits 
accompanving  these  veins,  but  should  they  exist  it  A^-ill  be  dimcult 
to  worK  them  because  of  the  scarcity  of  water,  which,  however,  in 
quantity  pn>bably  sufficient  for  lode  mining  occurs  at  a  depth  of 
perha^>s  45  feet. 

Cahfornia. — During  the  year  an  attempt  was  made  to  smelt  some 
of  the  old  concentrates  at  the  Cajalco  mines  near  Corona,  Cal.,  but 
the  furnace  "fri>7A^''  with  the  tin  distributed  through  the  slag  in  the 
form  o{  shot,  and  the  etTort  was  given  up.  Prospecting  has  been 
continued  in  Tn^buco  Canyon,  in  Si>utheni  California,  and  a  small 
quantity  of  on^  was  pnnluced.  but  none  has  been  concentrated. 

hhiho.  No  now  occurrences  were  reported  from  Idaho  during  the 
year,  but  some  inien^si  has  been  sho>\Ti  in  the  little-known  stream- 
tin  depv^sits  near  Salmon. 

lMU>l>l'Cl  11>X  IX  FOUEli;X  COrXTRIES. 

Fri>n\  many  of  the  prvHtuciiiir  countries  it  is  almost  impossible  to 
obtaui  aoounito  figurt^  as  lo  ilie  output:  hence  they  c^n  be  stated 
onlv  in  a  c^MionU  wav, 

h\\Ur\\Ud  Mohrj  Stat<\<,—0\\'m^  to  the  very  high  price  of  tin  diir- 
iiu:  the  Year  I^HHV  pixv^jHvting  for  the  ore  was  greatlv  encouraged 
all  over  the  world,  but  in  spiio  of  this  the  output  of  tlie  Federated 
Malay  Statt>s,  the  prinoiivil  pnxluoor.  was  somewhat  less  than  that 
for  liHV>»  as  that  had  Ixvn  K^ss  than  the  production  of  1904^ because 
of  the  iuv|v>verishn\ont  of  mnny  of  the  shallower  and  richer  placeis. 
Tlie  high  priiw  however,  sllowovl  the  wv>rking  of  ^>mad  which  woidd 
have  Kvn  much  tiH>  fvx^r  :v>  work  \mder  tlTe  prices  existing  in  jae- 
vioxis  \t^rs,  l>\iring  the  vc^r  the  British  ln>vemment,  with  a  view 
to  rtMHinit^j:  the  snxoltini:  of  tin  ii>,  :he  Federated  Malay  States, 
iwoi\>ai^\l  the  oxjvrt  tarirf  uivu  tin* 

The  pnHbiotion  of  :in  in  :ho  Fevlera:evi  Malay  Slates  in  1906  was 
^4.\<l  short  tons  as  ap^ii^st  o7.17S  shor.  tons  in  lt^05,  a  decrease  of 
2.^vM  short  toivs  * 
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During  the  year  the  unports  of  tm  into  the  Federated  Malay  States 
amount^  to  8,904  short  tons,  mostly  from  Siam  and  the  Dutch 
East  Indies,  but  including  also  a  considerable  quantity  of  tin  from 
Western  Australia,  sent  to  Singapore  for  smelting. 

The  exports  for  1905  and  1906,  in  which  the  United  States  is  given 
credit  only  for  that  tin  which  was  shipped  directly  to  it  and  not  by 
way  of  England,  were  as  follows : 

Exports  of  tin  from  Federated  Malay  States  in  1905  and  1900,  in  short  tons.a 

Country.  '     1905.     '      1900. 


U  nited  States 18,  COG 

England 34, 73() 

Continent  of  Europe :       9, 301 

China i  632 

India 1,118 

728 
105 


Japan 

Dutch  East  Ii.dies. 

Philippines 

Siam 


1 


Total 65,187 


10,543 

37,957 

8,198 

477 

944 

018 

176 

1 

8 


64,922 


o  Wilher,  D.  F.,  quoted  in  Industrial  Worid,  March  30, 1907,  p.  391. 

As  a  matter  of  fact,  the  Quantity  of  Straits  tin  consumed  by  the 
United  States  was  very  mucn  larger,  but  it  came  to  this  country  by 
way  of  England. 

The  total  exports  of  the  Federated  Malay  States  for  1906,  accord- 
ing to  the  figures  (juoted,  exceeded  the  output  and  imports  by  1,434 
short  tons.  This  is  accounted  for  by  the  fact  that  the  ore  is  figured 
as  running  70  per  cent  tin,  while  it  is  claimed  that  a  large  part  of  it 
will  run  over  75  per  cent.  The  hold-over  stock  from  1905  may, 
however,  account  m  large  part  for  this  apparent  excess  of  exports. 
There  is  no  way  of  ascertaming  the  quantity  of  tin  left  in  stock  at 
the  close  of  1906. 

It  is  probable  that  the  Federated  Malay  States  will  have  to  depend 
more  and  more  upon  the  mining  of  lode  tin.  At  present  no  large 
lodes  are  known,  but  there  are  many  comparatively  narrow  veins 
and  stockworks  which  it  will  pay  to  develop. 

Siam, — Much  prospecting  has  been  carried  on  in  Siam  during  the 
year,  and  tin  is  being  worked  in  21  provinces.  The  annual  produc- 
tion is  estimated  to  be  about  5,000  short  tons,  valued  at  about 
$2,900,000. 

Burma. — Some  tin  mining  is  carried  on  in  Burma,  and  it  is  claimed 
that  the  future  output  will  be  large,  but  so  far  it  is  but  a  small  fac- 
tor in  the  world's  production.  No  figures  are  at  hand  at  present  for 
the  production  of  1906,  but  92  short  tons  of  ore  were  reported  as 
produced  during  1905. « 

China, — The  Imperial  Maritime  Customs  reports  that  during  1906 
China  exported  4,538  short  tons  of  tin,  against  5,020  short  tons  for 
1905  ana  3,359  short  tons  for  1904.  Only  high  prices  bring  the 
Chinese  tin  into  the  open  market.  The  mines  are  said  to  l)e  largely 
alluvial,  only  the  upper  and  softer  parts  of  veins  being  worked. 

Banka  and  BiUiton. — Under  the  influence  of  the  high  prices  the 
output  was  increased  over  that  of  1905.     A  total  quantity  of  2,158 

a  Mines  and  Quarries,  Gen.  Rept.  and  Statistics  for  1905,  pt.  9, 1907,  p.  350. 
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short  tons  was  sold  by  private  tender  at  Batavia  during  1906,  and 
269,324  slabs,  equal  to  10,055  short  tons,  of  Banka  tin  were  sold  in 
Holland  during  the  year.  The  production  of  Billiton  for  the  year 
1905-6  was  4,997  short  tons.  There  has  been  a  gradual  decrease  in 
the  tin  mined  in  these  two  islands  during  the  last  ten  ye€trs,  except 
for  the  considerable  recovery  within  the  last  two  years,  owing  to  tne 
rise  in  price. 

Australia, — As  in  other  countries,  tin  mining  received  a  great 
impetus  during  the  year  in  Australia,  with  the  result  that  there  was 
a  considerable  increase  in  the  output,  especially  in  Queensland,  where 
the  increase  came  largely  from  tne  lode  mines.  The  production  for 
the  year  was  5,402  short  tons,  valued  at  $2,385,962,  the  largest  out- 
put for  any  year  since  1874,  oeing  an  increase  of  almost  1,000  tons 
of  ore  over  the  production  of  1905^  which  was  4^418  short  tons. 
The  output  of  tin  ore  in  Queensland  smce  the  beginnmg  of  tin  mining 
in  that  country  in  1872  to  the  end  of  the  year  1906  amounted  to 
121,932  short  tons.**  The  percentage  of  the  ores  is  unknown,  but 
they  are  supposed  to  run  about  65  per  cent. 

The  feature  of  tin  mining  in  New  South  Wales  is  the  operation  of 
dredges,  working  in  the  Tingha  and  Inverell  districts.  Fifteen 
dredges  are  at  work,  with  a  number  of  others  planned  or  under  con- 
struction. The  dredges  are  some  of  them  working  on  very  low-grade 
gravel,  said  to  contam  but  about  2^  pounds  of  tin  per  cubic  yard, 
omplete  figures  for  the  New  South  Wales  output  are  not  at  hand. 

The  Mount  Bischoflf  mine  in  Tasmania  remams  one  of  the  greatest 
lode  tin  mines  of  the  world,  although  its  output  for  the  year  was 
exceeded  b}^  that  of  the  Briseis-New  Brothers  Home  No.  1  placer 
mine.  During  1906  the  former  mine  produced  a  total  of  1,182 
short  tons  of  concentrates.  At  the  Briseis-New  Brothers  Home 
No.  1  mine  57,700  cubic  yards  of  gravel,  yielding  only  111.1  short 
tons  of  tin  concentrates,  were  sluiced  at  a  profit.  In  the  Pioneer 
mine  439,400  cubic  yards  of  gravel  gave  a  yield  of  2.156  pounds  of 
concentrates  per  cubic  yard.  The  total  yield  of  tin  ore  for  Tasmania 
was  5,010  short  tons,  valued  at  $2,711,937. 

Tin  mining  was  carried  on  in  the  Greenbushes  and  Wodrina  fields 
of  Western  Australia,  but  the  quantity  produced  is  not  at  nand.  A 
large  part  of  the  ore  is  shipped  to  Singapore  for  reduction.  For 
several  years  tantalite  has  been  mined  with  the  tin  ore  at  a  profit, 
but  owing  to  the  reduced  demand  it  is  now  being  piled  up  at  the 
mines  waiting  for  a  market. 

Bolivia, — The  bulk  of  the  output  of  Bolivian  tin  is  derived  from 
lode  mining,  although  there  are  workable  placers  which  at  times 
give  a  small  output.  The  Bolivian  tin  ore  is  comparatively  impure 
ore,  containing  much  sulphur,  bismuth,  arsenic,  and  antimony.  How- 
ever, the  output  has  become  so  great  that  it  is  playing  a  considerable 
part  in  the  world's  markets,  and  there  was  suDstantial  increase  dur- 
mg  1906  over  the  output  of  1905.  Only  a  small  part  of  the  Bolivian 
output  is  smelted  in  Bolivia,  most  of  it  going  to  Germany  or  to 
England  for  reduction. 

The  Bolivian  Government  has  made  arrangements  for  a  large 
increase  in  the  railroad  mileage  of  the  country,  and  when  this  work 
is  completed  it  may  be  expected  that  there  will  be  a  considerable 

o  Anil.  Rept.  Under-Secretary  for  Mines,  1900,  Brisbane,  1907,  p.  23. 
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increase  in  the  output  of  tin.  Owing  to  the  fact  that  most  of  the 
tin  ore  of  Bolivia  is  shipped  as  barilla,  or  concentrates,  the  figures 
of  production  are  quite  uncertain,  van^ng  greatly  as  given  by  differ- 
ent authorities.  According  to  Mr.  William  B.  Sorsby,  American 
minister  at  La  Paz,<»  the  Bolivian  tin  production  (exports)  in  1906 
was  32,375  short  tons  of  barilla,  or  19,425  short  tons  of  metallic  tin; 
according  to  the  New  York  Metal  Exchange  it  was  18,346  short  tons 
of  metallic  tin.  The  difference  in  the  f^res  is  striking  and  not 
easily  explained.  It  seems  probable  that  the  barilla  often  runs 
consideraoly  over  60  per  cent  metallic  tin,  and  that  the  Metal  Ex- 
change figures  are  too  low.  As  all  of  the  figures  given  are  based  on 
exports,  they  take  no  accoimt  of  the  tin  produced  and  used  in  the 
country,  which  would  increase  the  total  output  somewhat.  Some  of 
the  mmes  are  large  producers.  The  Chorolque  mine  is  said  to  be 
able  to  put  out  200  tons  of  barilla  per  month,'*  which  would  make  it 
the  lai^est  known  producer. 

During  the  year  new  deposits  of  tin  are  said  to  have  been  discovered, 
in  the  province  of  Cochabamba,  east  of  the  deposits  worked  at  present. 

England. — The  high  price  of  tin  has  caused  the  reopening  of  a 
number  of  old  mines  in  Cornwall,  and  this  rejuvenation  is  still  going 
on.  In  the  mines  already  in  operation  the  present  price  of  tin 
allows  ores  hitherto  impossible  of  working  to  be  taken  out  at  a  profit. 

The  ticketings  (fortnightly  offerings  of  ore  for  sale)  for  tin  auring 
the  year  in  Cornwall,  in  which  county  are  all  of  the  producing  English 
tin  mines  but  one  (whose  output  was  8 J  tons  of  ore),  amounted  to 
6,690 ^^  short  tons,  valued  at  $3,050,230,  against  6,493  short  tons  for 
1905.  These  are  estimated  quantities,  but  they  are  probably  not 
far  from  correct,  and  a£Ford  a  fair  comparison  for  the  outputs  of  the 
two  years.  They  do  not  include  tin  ore  obtained  by  ''streaming'' 
in  the  Red  River,  nor  tin  ore  sold  by  private  tender. 

The  exact  output  of  Cornish  mines  is  unknown,  but  it  was  prob- 
ably in  the  neignborhood  of  5,000  tons  of  metallic  tin.  Mucn  tin 
ore  is  shipped  into  Cornwall  from  foreign  cotm tries  for  smelting. 

Other  countries. — Small  quantities  of  tin  are  produced  in  Austria, 
Finland,  France,  Germany,  Portugal,  Spain,  Transvaal,  Swaziland, 
Gongo  Free  State,  and  Nigeria.  Prospecting  has  been  carried  on 
during  the  year  in  Mexico,  New  Zealand,  Nova  Scotia,  and  Siberia, 
but  without  production,  except  4J  tons  in  Mexico. 

MARKET  CONDITIONS. 

The  year  1906  has  been  one  of  the  most  remarkable  years  ever 
known  m  the  tin  market.  On  January  2,  1906,  tin  sold  for  35.825 
cents  per  pound  on  the  New  York  market.  On  the  15th  of  May  it 
rose  to  48.5  cents  per  pound,  dropping  by  the  end  of  the  week  to  44 
cents,  and  by  the  end  of  the  next  week  to  40  cents.  On  July  12  the 
market  dropped  to  36  cents,  but  rose  again,  and  the  year  closed  with 
tin  at  42.72  cents  per  pound.  The  Lonaon  market  reached  its  highest 
]>oint  on  May  14,  at  which  time  tin  commanded  £215  sterling 
($1,046)  per  long  ton,  the  highest  price  known  in  the  history  of  the 

tin  market.     This  extreme  high  pnce  was  very  likely  due  largely  to 

•  ■ __^_^-^-^— ^— — ^— ^^— 

a  Daily  Cons,  and  Trade  Rept.,  No.  2854.  April  2C.  1907.  p.  12. 
t>  Mining  in  Bolivia,  Min.  Jour.  (London),  April  20, 1907,  p.  543. 
«  Min.  Jour.  (London),  January  12, 1907,  pp.  50-51. 
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speculative  conditions,  for  it  seems  probable  that  consumption  is 
keeping  pace  with  production  so '  evenly  that  the  market  is  e^ly 
manipulated  and  will  probably  continue  to  show  periodic  high  prices 
until  production  is  enlarged  or  until  some  substitute  for  tin  is  found. 

IMPORTS. 

As  reported  by  the  Bureau  of  Statistics  of  the  Department  of  Com- 
merce and  Labor  the  imports  for  consumption  of  tin  into  the  United 
States  for  the  calendar  years  from  1901  to  1906,  inclusive,  have  been 
as  follow^s: 

Tin  imported  and  entered  for  consumption  in  the  United  States,  1901  to  1906. 

1901 short  tons. .  37,  280  $19, 024, 761 

1902 do ... .  42,  522  21,  263, 337 

1903 do ... .  41,  567  22,  266, 336 

1904 do. . . .  41, 472  22,  356,  895 

1905 do. ...  44, 188  26,  316, 023 

1906 do. . . .  50, 477  37,  447,  315 

The  report  of  the  New  York  Metal  Exchange"  accounted  for  impor- 
tations amounting  to  but  42,794  short  tons  in  1905  and  to  47,571  snort 
tons  in  1906,  about  90  per  cent  of  the  total  in  each  year  being  from 
the  Malay  States,  the  remainder  in  1906  being  distributed  among  the 
following  countries:  Australia,  854  tons;  Banka  and  Billiton,  474 
tons;  China,  949  tons;  England,  2,073  tons,  and  1,632  tons  from 
various  sources. 

WOIlI^iyS  PRODUCTION  AND  CONSUMPTION. 

German  statistics  give  the  approximate  world's  production  of  tin 
for  1906,  based  upon  estimates  or  the  production  by  various  tin  smelt- 
ers and  upon  exports  for  the  years  1905-6,  as  follows:^ 

World^s  production  of  tin  in  1906,  in  short  tons. 

Malay  States  ^exports) 66, 500 

England,  proauction  from  English  ores 5,  500 

England,    production    from    foreign   ores    (Bolivian,    Austnilian,    Spanish, 

African,  etc.) 10,  300 

Banka  (sold  in  Holland) 10, 400 

Germany  (largely  Bolivian  ores) 6,  900 

Australia 7, 700 

Billiton  (sold  in  Holland  and  Java) 2,  200 

Total 108, 500 

There  appear  to  be  considerable  errors  or  omissions  in  this  table. 
The  quantity  of  Bolivian  tin  produced  (exported)  in  1906,  as  already 
sho^Ti,  was  19,425  tons.  The  table  does  not  seem  to  account  for  sev- 
eral thousand  tons  of  this  output.  As  a  matter  of  fact,  over  3,800 
short  tons  of  foreign  tin  ores  in  addition  to  the  Bolivian  ore  were 
imported  into  England  during  1906,*^  while  the  Bolivian  ore  should 

o  Ann.  Statist.  Rept.  New  York  Metal  Exchange  for  1906,  p.  11. 

b  Statistische  Zusammenstellungcn,  etc.,  von  dor  Metallgesellsehaft  und  dor  metallurKischen  Gea*ll- 
schaft  A.-O..  Frankfurt.  Germany,  1907,  p.  14. 
c  United  Kingdom  imports  of  tin  ores.  Min.  Jour.  (lA)ndon),  January  12, 1907,  p.  48, 
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alone  have  produced  a  larger  quantity  of  tin  than  that  given  in  this 
table  as  produced  in  England  from  foreign  ores.  Furthermore,  the 
production  (exports)  of  China,  as  already  stated,  was  about  4,538 
tons.  These  items,  combined  with  the  lesser  productions  of  Europe, 
Africa,  and  Alaska,  and  a  few  tons  from  Mexico,  w^ould  probably  make 
the  total  world's  production  m  1906  between  115,000  and  120,000 
short  tons. 

The  German  publication  quoted  gives  the  world^s  consumption  of 
tin  during  1906  as  follows: 

World's  consumption  of  tin  in  1906,  in  short  tons. 


England 20,  282 

Germany 17,086 

France 7, 496 

Austria-Hungary 4, 079 

Belgium 3, 086 

Russia 2,756 

Italy 2,756 

Switzerland 1, 543 

Spain 1,433 

Norway,  Sweden,  and  Denmark.  992 


Netherlands 276 

Other  European  countries 882 

United  States 48,170 

Other  American  countries 1, 433 

Australia  (estimated) 661 

Africa 220 

Asia 496 

Other  countries 551 


Total 114,198 


The  world's  production  for  1905,  as  estimated  by  the  United  States 
Geological  Survey,**  was  as  follows : 

ApproximcUe  tin  production  of  the  world  in  1905,  in  short  tons. 


Cornwall 5, 040 

Malay  States 65, 565 

Total 103,149 


Australia 5, 028 

Banka 11,155 

Bittiton 2,715 

Bolivia 13,646 

To  this  should  have  been  added  the  Chinese  output  of  about  5,000 
short  tons.  Probably  enough  tin  was  mined  in  smaller  lots  in  various 
countries  to  raise  the  total  tor  1905  to  109,000  short  tons.  From  the 
figures  given,  the  increase  in  production  during  1906  seems,  therefore, 
to  have  been  from  6,000  to  8,000  short  tons  ov^r  the  production  of 
1905.  The  important  point  apparently  shown  by  this  analysis  and 
comparison  is  that  the  production  for  1906  not  only  fully  covered 
but  was  somewhat  in  excess  of  the  consumption  for  the  year. 

a  Mineral  Resources  U.  S.  for  1905,  U.  S.  Cool.  Survey,  1900,  p.  448. 
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PLA^TiisruM:. 


By  David  T.  Day. 


INTRODUCTION. 

PRICES. 

principal  feature  of  interest  in  the  platinum  industry  during 
:  1906  was  the  phenomenal  rise  in  prices  for  ingot  platinum, 
nneering  and  Mining  Journal  shows  that  on  January  6,  1906, 
ket  price  for  ingot  platinum  was  $20.50  per  troy  otmce.  In 
ith  this  had  risen  to  $25  per  troy  ounce,  and  the  market  con- 
tationary  at  this  figure  until  the  last  of  June,  when  a  further 
26  was  noted  on  June  23.  Continuing  at  this  figure  until  the 
.ugust,  the  price  advanced  to  $28.50  on  September  1.  A  week 
lad  risen  to  $33,  and  it  continued  at  this  price  until  November 
n  it  was  quoted  at  $38  per  ounce,  remaining  at  this  figure 
3  end  of  the  vear,  after  which  it  rose  slightly  higher.  In  Feb- 
907,  for  the  nrst  time  a  distinction  was  made  between  ordinary 
Q  and  hard  platinum;  that  is,  platinum  rich  in  iridium  and 
,  considerable  iridium  bein^  allowed  to  remain  alloyed  in  the 
Q  of  the  ingots.  Such  hard  platinum  was  quoted  at  $41  per 
Q  February  23,  and  this  price  continued  until  April  6,  1907, 
e  placing  on  the  market  oi  more  than  100  pounds  of  platinum 
¥  producer  interested  in  American  developments  checked  the 
I,  and  on  May  4,  1907,  ordinary  platinum  was  quoted  at  $32 
d  platinum  at  $35.  Then  a  gradual  decline  set  in,  $26  being 
3  for  ordinary  and  $28.50  for  hard  platinum,  which  prices  con- 
ilmost  up  to  the  time  of  this  article  (August,  1907).  The 
effect  01  this  rise  in  price  in  stimulating  the  interest  in  the 
or  platinum  all  over  the  world  makes  it  advisable  to  give  a 
of  the  prices  of  platinum  with  such  statements  as  have  been 
h  as  to  the  reasons  offered  for  this  remarkable  advance.  These 
summarized  in  an  article  by  Mr.  S.  I.  Gulishambarov,  of  the 
ministry  of  finance,  which  has  been  translated  in  the  Mining 
(London),  as  follows: 

imhambarov  expressed  his  opinion  that  the  rise  in  price  of  crude  platinum 
iht  about  by  the  fact  that  whilst  the  demand  for  this  product  on  the  foreign 
as  remained  steady  and  even  shows  si^ns  of  increasing,  the  supply  of  it  has 
d  lately.  The  Paris  firm,  under  the  title  of  the  Compagnie  Industrielle  du 
rhich  b  the  largest  producer  of  crude  platinum  in  the  Urals  and  is  also  the 
aige  platinum-refining  works  in  Paris,  forms  at  the  same  time  the  connecting 
Ben  the  remaining  independent  platinum  producers  and  the  combine  of  plati- 
SB,  headed  by  the  London  firm  Johnson,  Matthey  &  Co.  This  French  com- 
gam  nothing  by  lowering  prices,  but  on  the  contrary  is  making  every  possible 
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effort  to  keep  the  prices  at  the  highest  level  possible.  With  a  view  to  this  the  com- 
pany, in  1905,  offered  the  following  terms  to  everyone  who  would  be  willing  to  sell 
platinum  to  it:  On  delivery  of  the  platinum  the  oomi)any  pays  as  an  advance  12,000 
rubles  ($6,180)  per  pood  (36.112  pounds)  of  crude  i)latinum  containing  83  per  cent  of 

Euro  metal.  After  the  platinum  nas  been  ref inc^d  and  sold  the  whole  of  the  diflereuce 
etween  the  amount  advanced  and  the  sum  realized  is  handed  over  to  the  seller.  The 
company's  profit  is  represented  by  an  interest  at  the  rate  of  5  per  cent  per  annum  on 
the  money  advanced  before  the  i)latinum  is  sold  and  one-fourth  per  cent  commission 
for  every  throe  months,  and  also  1.70  francs  for  every  lot  of  platinum  delivered,  irre- 
spective of  the  quantity.  All  of  the  valuable  metals  of  the  platinum  group  which  are 
found  in  the  crude  platinum,  such  as  palladium,  rhodium,  iridium,  osmium,  and 
ruthenium,  become  trie  property  of  the  company  as  compensation  to  it  for  the  cost  of 
refining,  etc. 

The  combine  of  platinum  users,  in  their  turn,  pay  to  the  company  3  francs  per  gram 
of  refined  platinum,  which  is  equal  to  18,400  francs  ($3,551.20)  per  pood,  the  company 
also  receiving  50  per  cent  of  the  profits  derived  by  the  sale  of  tne  articles  made  out  of 
the  platinum.  Tnis  price  of  3  francs  per  gram  fluctuates  in  accordance  with  the  condi- 
tions of  demand  and  supply  of  this  product  on  the  world's  market.  In  1905,  for 
instance,  when  the  largest  platinum  producers  reduced  their  output,  and  disposed  of 
their  product  in  one  way  or  another,  it  was  found  possible  to  pay  3.30  francs  per  ^ram; 
that  is,  about  20,250  rubles  ($10,428.75)  per  pood,  with  the  same  50  per  cent  participa- 
tion in  the  profits.  Since  then  the  French  company  further  reduced  their  output,  and 
in  consequence  of  this  the  demand  became  greater  still  and  the  price  went  up  to  28,000 
rubles  ($14,420)  per  pood.  It  is  therefore  clear  that  the  present  high  price  or  platinum 
can  be  quite  easily  explained  b^  the  natural  conditions  of  supply  and  demand  without 
reference  to  any  rumors  about  intended  Government  action  (such  as  an  export  duty). 

In  the  history  of  the  platinum  industry  there  was  a  time  when  the  metal  could 
scarcely  find  any  use  at  all.  Thus,  in  the  twenties  of  the  last  century,  after  the  dis- 
covery of  platinum  in  the  Ural  Mountains,  the  world's  output  of  this  metal,  according  to 
data  collected  by  the  Russian  minister  of  finance,  amounted  to  40  poods  per  annmn. 
The  demand  for  it,  however,  was  so  small  that  the  Government  had  to  take  steps  to  find 
a  sale  for  it  and  began  buying  it  on  its  own  account  for  coinage  purposes.  In  the  sixties 
of  the  same  century  the  development  of  the  chemical  industries  in  western  Europe, 
and  later  on  the  springing  up  of  electrical  engineering  and  of  the  dental  manufactunng 
business,  increased  the  usesof  platinum,  but  in  spite  of  this  the  supply  was  still  in  excess 
of  the  demand,  which  latter  was  not  of  a  permanent  character,  and  the  prices,  which 
were  then  comparatively  low,  were  ruled  by  the  action  of  speculators  more  than  by  the 
condition  of  supply  and  demand. 

All  this  has  since  changed.  The  demand  for  platinum  has  become  permanent,  the 
platinum  producers  have  become  able  to  fight  the  speculators,  and  tney  are  making 
good  use  of  their  chance.  Statistics  show  that  Great  Britain,  France,  the  United 
States,  Germany,  and  Russia  together  require  annually  as  much  as  23,292  pounds  of 
platinum.  Of  this"  quantity  the  United  States  takes  approximately  7,200  pounds, 
Great  Britain  6,696  pounds,  Germany  4,752  pounds,  France  4,356  pounds,  and  Russia 
288  pounds.  If  we  admit,  according  to  the  experience  gained  in  America,  that  in  the 
total  quantity  of  platinum  used  there  is  contained  35  per  cent  of  old  metal  worked  up 
again,  we  find  that  the  markets  of  the  above-mentioned  five  countries  alone  require 
every  year  a  supply  of  15,084  pounds  of  fresh  platinum,  while  the  available  output  is 
only  about  10,800  pounds.  Russia  being  the  only  source  from  which  the  world's  mar- 
ket is  supplied  with  platinum,  and  as  a  considerable  part  of  the  platinum  output  in 
Russia  is  concentrated  in  the  hands  of  the  French  Platinum  Company,  mentioned 
above,  the  latter  is  at  present  absolute  master  of  the  market  and  can  regulate  prices  at 
will.  There  is  therefore  no  need  whatever  to  l(X)k  for  the  cause  of  the  high  price  in 
the  rumor  of  an  export  duty. 

In  regard  to  the  question  of  the  imposition  of  the  export  duty  on  platinum,  Mr. 
Gulisliambarov  declares  that  no  such  duty  will  l)e  imposed.  It  is  true  that  at  the  first 
and  second  conferences  of  Russian  gold  producers,  wnen  speaking  of  the  needs  of  the 
platinum  industry,  views  were  expressed  in  favor  of  the  establishment  of  a  stricter  con- 
trol over  the  export  of  crude  platinum  abroad,  and  the  conference  petitioned  the  Gov- 
ernment for  the  imposition  of  an  export  duty.  This  petition  was,  however,  refused  by 
the  Government,  as  it  was  found  exceedingly  inconvenient  and  difficult  to  demand  that 
platinum,  which  is  usually  exported  from  Russia  in  the  form  of  postal  packets,  shall  be 
declared  in  the  consignment  notes  and  to  establish  a  custom  inspection  of  postal  pack- 
ets containing  platinum.  In  1904  the  committee  of  the  conference  again  made  repre- 
sentations to  the  Government  to  the  same  effect,  but  without  success,  and  the  question 
of  an  export  duty  onplatinum  can  now  be  considered  as  finally  decided  in  the  neeative. 
Apart  nom  the  difficulties  which  the  carrying  out  of  sucn  an  export  would  have 
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encountered  from  the  technical  side,  the  measure  in  itself  would  have  proved  quite 
useless. 

The  amount  of  duty  proposed  was  5  rubles  per  pound,  or  200  rubles  ($103)  per  pood, 
which  of  course  can  have  no  influence  whatever  on  an  article  the  price  of  which  is 
28,000  rubles  ($14,420)  per  pood  (36.112  pounds). 

PLATINUM  IN  FOREIGN  COUNTRIES. 


RUSSIA. 

The  platinum  conditions  in  Russia  are  also  well  summarized  in  an 
article  m  the  Mining  Journal**  (London),  by  Mr.  E.  do  Haupick,  of  the 
Imperial  Russian  Engineers.  In  this  article  Mr.  de  Haupick  gives 
the  prices  of  crude  platinum  and  of  platinum  ingots,  and  the  produc- 
tion of  the  last  few  years,  as  shown  in  the  following  tables : 

Prices  ofarude  platinum  of  82  per  cent  in  the  Ural  Mountains.  • 


Year. 


1874 
1888 
1800 
1803 
1805 
1806 
1899 

1901 
1902 


Rubles 

Per  troy 

per  pood. 

ounce. 

4,800 

«4.62 

6,000 

5.84 

6,200 

6.00 

6,500 

6.29 

6,600 

6.47 

6,800 

0.57 

7,000 

6.73 

16,200 

15.51 

17,300 

17.60  : 

1 

Year. 


Rubles 


per  pood,    ounce 


Per  troy 


1903 18,500 

1904 '  21,000 

1905 ;  22,000 

,u^.' January i  22,000 

^^ October '  34,000 

Januarj' I  30,000 

ion?  February '  29,000 

^^'iMarch 28,000 

(April 27,000 


S18.36 
20.36 
21.45 

21.45 
33.01 
28.93 
28.14 
27.25 
26.28 


Average  price  per  troy  ounce  for  platinum  ingots. 


1874 $6.12 

1888 8.19 

1800 8.67 

1803 9.19 

1805 10.22 

1806 17.88 

1900 19.41 

1901 19.93 

1902 20.44 


1903 $20.94 

1901 21.43 

1905 21.97 

fJanuary 23.16 

October 38. 85 

January 34. 07 

February 33.94 

March 33.82 

April 33.74 


190(W 


1907 


Production  of  platinum  in  tlie  Ural  Mountains  in  the  1  ant  few  years,  in  troy  ounces. 


1894 203,250 

1896 200,000 

1898 203,100 

1900 212,500 


1903 226,000 

1904 190,120 

1905 200,450 

1906 210,318 


COLOMBIA. 


The  International  Bureau  of  the  American  Republics  has  received  so 
many  inquiries  in  regard  to  the  deposits  of  platinum  in  Colombia  and 
the  possioilities  of  that  South  American  Republic  as  a  future  source 
for  tne  supply  of  this  extremely  rare  and  useful  metal,  that  the  Bureau 
has  been  at  especial  pains  to  obtain  the  fullest,  most  recent,  and  most 
accurate  information  available  on  the  subject.  Mr.  Isaac  A.  Man- 
ning, the  United  States  consul  at  Cartagena,  and  Mr.  P.  P.  Demers, 
the  United  States  consul  at  Barranquilla,  the  two  principal  seaports 
of  Colombia,  have  courteously  forwarded  to  the  Bureau  exceedingly 
valuable  data  on  the  platinum  resources  of  the  Republic.    Their  com- 


aMin.  Jour.  (Londou),  May  4, 1907. 
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muiiications,  together  with  facts  gathered  from  the  most  authentic 
Spanish,  British,  and  French  literature  relating  to  this  metal,  form 
the  basis  of  the  following  contribution: 

The  long  isolation  of  Colombia,  from  which  she  is  now  fortunately 
rapidly  emerging,  has  hitherto  operated  to  prevent  the  American 
pubUc  from  knowing  much  about  the  wonderful  mineral  wealth  of 
that  naturally  highly  endowed  Latin-American  country.  The  Hon. 
John  Barrett,  Director  of  the  International  Bureau  of  the  American 
RepubUcs,  submitted  a  special  report  to  the  State  Department  on 
the  resources  of  Colombia  at  the  time  that  he  was  United  States 
minister  to  that  Republic,  and  alluding  to  her  extraordinary  wealth 
of  minerals,  declared  that  '*  silver  is  found  in  Antioquia,  Cauca,  and 
Tolima;  copper  in  Bo vaca;  platinum  in  Cauca;  petroleum  in  ToUma; 
while  lime,  alum,  chalk,  magnesia,  sulphur,  marble,  asphalt,  cinnabar, 
lead,  quicksilver  ore,  are  found  in  large  deposits  in  many  parts  of  the 
country.'' 

The  mineral  resoiu-ces  of  Colombia,  especially  in  precious  metals, 
early  attracted  the  attention  of  the  Spamsh  conquerors,  discoverers, 
and  rulers.  Indeed,  during  the  Spanish  regime  of  three  hundred 
years  the  Colombian  gold  fields  were  admittedly  the  richest  in  the 
world,  and  down  to  1848,  when  those  of  California  were  discovered, 
they  furnished  fully  one-third  of  the  whole  supply  of  American  gold, 
in  spite  of  the  extremely  primitive  methods  employed  by  the  Span- 
iards. It  was  while  engaged,  through  their  tnousands  of  Indian 
slaves,  in  extracting  gold  and  silver  from  the  alluvial  beds  of  the 
streams  and  rivers  of  western  and  southern  Colombia  that  the  first 
traces  of  platinum  were  discovered.  The  new  metal  came  to  be  so 
highly  prized  that,  in  1804,  Don  Ventra  Salzas  Malibran,  Ueutenant- 
govemor  of  the  Province  of  Atara,  submitted  a  curious  report  to  the 
viceroy,  Don  Antonio  Amar,  in  which  the  author  adduces  arguments 
to  prove  that  platinum  is  really  a  kind  of  white  gold.  Whether  it  be 
true  or  not  that  platinum  was  fiist  discovered  as  far  back  as  1720^  it 
is  recorded  that  4,202  pounds  of  it  were  shipped  to  the  Spanish  Kmg 
in  1788.  According  to  Dr.  Don  Vicente  Restrepo,  in  his  admirable 
work  on  the  gold  and  silver  mines  of  Colombia,**  platinum  first  began 
to  attract  attention  in  Europe  in  1748.  It  had  previously  been 
observed  by  miners  in  the  Choco  and  Barbacoas,  but  it  was  thrown 
aside  as  useless.  As  far  back  as  1720,  it  is  said,  the  method  of  sepa- 
rating it  from  gold  by  means  of  quicksilver  was  known  in  Popoyan, 
Cauca.  The  Spanish  Government,  in  1778,  ordered  all  platinum  to 
be  sent  to  the  royal  treasury,  but  without  offering  any  remuneration. 
Ten  years  later  $2  a  pound  was  offered  for  it  in  the  name  of  the  Bang, 
and  at  the  end  of  1788  about  3,820  pounds  of  platinum  had  been  col- 
lected in  the  Choco.  The  mines  then  producing  most  platinum  were 
those  of  the  Opagado,  a  tributary  of  the  Atrato.  The  low  price  paid 
by  the  Government  led  to  its  being  sold  to  foreigners,  who  gave  as 
much  as  $12  per  poimd  for  it  and  made  fortunes  by  reselling  it  in 
Europe. 

The  value  of  Colombian  platinum  was  recognized,  at  the  begin- 
ning of  the  nineteenth  century,  by  the  great  German  explorer  and 
scientist  Baron  von  Humboldt,  who  wrote : 

Platina  in  grains  is  only  found  in  two  places  in  the  known  world,  viz,  in  the  Choco 
and  Barbacoas.     It  is  peculiar  to  certain  sedimentary  lands  that  cover  surfaces  of  600 

a  Restrepo,  Vinceute.    Estadio  sobre  las  minas  de  oro  y  plata  do  Colombia,  Bogota,  1888. 
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jues.  The  price  of  this  metal  on  the  spot  is  $8,  or  40  francs,  per  poumi, 
aris  it  generally  costs  130  francs  to  150  francs. 

boco  platinum  is  the  purest  and  best  sold  in  foreign  markets, 
Ltains  from  80  to  85  per  cent  of  pure  metal.  Its  price  had 
risen  in  1894  to  900  francs,  or  £36  ($180),  per  pound.  In 
the  high  price  it  commands  in  the  world;s  markets,  the 
bion  of  the  potentially  rich  platinum  deposits  of  Colombia 
I  so  slight  that,  as  stated  by  Mr.  P.  P.  Demers,  the  American 
t  Barranquilla,  only  661  poimds  of  it  were  produced  in  the 
L  1905. 

i^on  in  which  native  Colombian  platinum  is  foimd  in  great- 
idance  is  in  the  western  department  of  Cauca,  more  especi- 
lie  south  central  and  southern  districts  of  the  Choco,  Barba- 
d  Supia,  between  the  western  foothills  of  the  Cordillera  of 
5s  and  the  Pacific.  The  entire  territory  of  this  Cauca  depart- 
3  been  renowned,  from  the  earliest  days  of  the  Spanish  con- 
i  the  richest  of  all  the  mineral-bearing  sections  of  Colombia. 
54  up  to  1890  the  department  yielded  $137,000,000  in  gold 
L  the  Choco  region  alone  produced  $115,000,000,  or  84  per 

lost  profitable  field  for  the  extraction  of  platinum  is  on  the 
etween  the  heads  of  the  Atrato  and  the  oan  Juan  rivers,  in 
so  region,  around  Tado,  the  San  Juan,  Condoto,  and  Iro. 
ritory  is  comprised  between  latitude  1*^,  30'  N.  and  latitude 
hat  is,  in  the  southern  and  equatorial  portion  of  Colombia, 
inum  lies  hidden  in  the  auriferous  sands  and  alluvial  depos- 
reams  fed  bv  the  melting  snows  of  the  Andes  and  flowing 
1  into  the  Pacific.  In  these  districts  one  finds  a  zone  or 
gravel,  sand,  stone,  and  various  clays,  parallel  with  the  hori- 
lying  within  very  narrow  limits.  The  lowest  part  of  this 
5  at  about  80  or  100  yards  above  sea  level  and  the  highest 
)  800  or  820  yards,  and  its  thickness  is  about  720  yards, 
ip  or  lower  down  not  one  grain  of  platinum  has  been  round. 
ner  from  the  sea  the  more  difficult  the  extraction.  The 
of  the  zone  is  from  10  to  12  leagues.  The  work  of  many 
Is  of  negroes  since  their  discovery  has  not  sufficed  to  exhaust 
posits  (supeilficial).  Their  wealth  is  not  invariable;  there 
and  poor  spots  in  the  zone.  From  latitude  1*^  30'  N.  the 
f  the  deposits  gradually  falls  off;  in  latitude  1*^  N.  they  are 
worked,  and  on  the  equator  there  is  no  trace  of  them  left, 
the  equator  the  expressions,  '^  gold  or  platinum  veins,  mines,'' 
never  heard. 

atinum  deposits  of  Colombia  are  comparatively  easily  acces- 
intemational  exportation.  Most  of  the  platinum  extracted 
ied  from  the  Pacific  port  of  Buenaventura,  on  the  Bay  of 
^hich  is  conveniently  reached  in  a  few  days  by  steamers 
juthward  from  Panama  city.  To  proceed  thence  inland  to 
jrial  deposits  bearing  native  platinum  is  not  difficult.     An 

>  route,  recommended  by  Consul  Manning,  is  to  proceed,  first, 
gena,  on  the  Gulf  of  Darien,  in  northern  Colombia,  thence 
the  head  of  that  gulf  and  up  the  historic  Atrato  River  400 
its  source,  where  it  is  separated  from  the  San  Juan  by  such 
id  narrow  divide  that  this  route  has  been  regarded  as  an 

>  one  for  an  interoceanic  canal  connecting  the  Atlantic  and 
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the  Pacific.  The  trip  may  be  made  in  four  or  five  days  from  Carta- 
gena, allowing  for  touching  at  way  stations  and  other  detentions. 

Properly  managed,  there  appears  to  be  a  broad  field  for  American 
capital  and  enterprise  in  the  mining  districts  of  Colombia.  The 
inhabitants  of  those  districts  have  merely  gathered  from  the  surface 
of  the  soil  an  infinitesimal  fraction  of  the  mineral  wealth  of  the 
RepubUc.  The  alluvial  placer  deposits  are  in  the  hands  of  small 
miners,  who  spend  a  portion  of  the  week  in  washing  the  gold-plati- 
num sands  and  clay,  another  part  in  their  com  and  garden  patches, 
and  the  rest  of  the  week  in  placid  enjoyment  of  life.  It  is  said  that 
no  effort  has  ever  been  made  to  discover  platinum  in  ore  bodies  or 
vein  deposits  nor,  so  far  as  can  be  learned,  has  it  ever  been  found  in 
quartz,  even  in  the  shape  of  float. 

Concerning  the  location  of  the  best  platinxun  mines  of  Colombia, 
Mr.  Lucindo  Posso,  of  Cartagena,  an  exporter  of  the  metal,  gave 
Consul  Manning  the  following  mf ormation : 

The  richest  mines  are  on  the  Condoto,  the  Opagado,  and  the  Tamanal,  all  brancheB 
of  the  San  Juan  River.  In  the  province  of  Atrato  there  is  only  one  small  district, 
Negua,  from  which  platinum  is  taken.  Some  new  mines  have  lately  been  discovered 
in  Nobitu  which  promise  to  be  very  rich,  and  a  company  of  French  capitalists  has 
recently  made  venr  large  purchases  in  the  platinum  district.  This  company  is  headed 
by  Albert  L.  De  Lantreppe,  of  London,  England,  and  it  is  soon  to  send  competent 
engineers  to  make  a  careful  study  of  the  region  and  especially  of  the  properties  which 
have  fallen  into  its  hands.  Gen.  Ramon  Buendia,  a  Colombian,  has  bought  a  great 
quantity  of  mineral  lands  in  Condoto  and  Nobitu.  There  is  yet  a  great  expanse  of 
country  there  rich  in  minerals  of  all  kinds  where  platinum  must  exist  in  goodly 
quantities  yet  unprospected  and  virgin.  There  is  certainly  a  great  field  for  the 
prospector  and  miner  there. 

Judging  by  the  statements  of  various  exporters  in  Cartagena. 
there  is  reason  to  believe  that  a  great  deal  of  the  platinum  and  gold 
of  the  Cauca  is  shipped  out  through  Buenaventura  and  via  Panama, 
and  that  it  is  divided  between  France  and  the  United  States.  It 
seems  that  France  and  other  European  countries  received  the  larger 
portion  up  to  a  short  time  since,  but  now  there  seems  to  be  a  tendency 
to  forward  the  bulk  of  the  output  to  the  United  States,  where  the 
demand  has  increased  wonderfully  and  where  the  price  is  satisfactory. 

Through  the  courtesy  of  Sefior  Don  Washington  M6ndez,  of  Car- 
tagena, Mr.  Manning  has  been  enabled  to  make  pubUc  the  following 
extract  from  a  report  made  by  the  former  in  January  last  to  a  iSrni  in 
Paris,  which  report  is  very  valuable  as  giving  essential  information 
regarding  the  character  of  the  country  in  which  the  mines  are  located, 
its  healthfulness  (or  unheal thfuln ess),  etc.: 

Platinum  is  found  in  its  greatest  abundance  in  the  region  of  Chooo,  Barbacoas.  and 
San  Juan,  and  especially  in  the  latter.  The  district  is  easily  accesslbie  by  steam- 
boats to  Quibdo  by  way  of  Cartagena  in  four  and  five  days  of  travel^  including  in 
this  time  the  detentions  in  the  ports.  The  principal  places  are  Quibdo  anaSan 
Pablo,  especially  Quibdo,  which  is  the  capital  of  the  province  of  this  name. 

There  are  no  mines  in  exploitation.  The  mineral  which  they  export  from  here  is 
that  encountered  in  the  bottom  of  the  cany(>ns  of  the  rivers  in  the  form  of  powder 
(dust)  and  in  the  exploitation  of  the  bars  which  contain  it.     The  work  is  of  a  very 

Srimitive  mode,  like  that  in  practice  in  ancient  times.  Up  to  the  present  Uie  in- 
olence  of  the  people  lias  been  so  great  that  thoy  have  not  cliscovered  the  first  ledge 
which  would  carry  platinum,  because*  tlioy  have?  made  no  serious  study  or  scientinc 
exploration.     Labor  is  abundant. 

It  is  not  |x)ssil)le  to  find  anyone  willing  to  contract  a  certain  quantity  of  platinum, 
no  one  having,  as  I  have  said,  made  serious  explorations  and  there  being  no  acquired 
rights.  In  order  to  understand  the  situation  properly,  it  would  be  necessary  at  the 
beginning  to  send  a  mining  engineer  to  study  the  grotmd.    However,  the  enonnous 
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riches  that  the  remoh  contains  are  nearly  vimn,  unexplored,  owing  in  part  to  the  lack 
of  capital  and  to  the  unhealthlulness  of  the  climate,  it  rainine  there  ten  months  in  the 
year,  and  the  district  being  very  swampy.  Tlio  annual  production  is  principally  ex- 
j>orted  through  the  port  of  Buenaventura,  and  it  would  bo  venturous  to  fix  tne' quan- 
tity of  the  export,  because  the  Government  ha:<  placed  an  export  duty  on  metals,  and 
above  all  in  regions  where  the  action  of  the  Government  is  weak  it  in  presumed  that 
90  per  cent  of  that  which  goes  out  will  be  contraband. 

rropoeitions  have  been  made  to  the  Government  that  it  should  declare  the  platinum 
deposits  national  property,  but  they  are  so  extensive  and  variable  that  the  Govern- 
ment has  done  nothing  in  this  particular.  Scientific  investigations  will  be  necessary 
for  the  discovery  of  the  ledges  from  which  the  platinum  comes,  which  is  now  taken 
from  the  beds  of  the  rivers. 

According  to  Mr.  P.  P.  Demers,  the  American  consul  at  Barran- 
,  quiUa,  tiie  Colombian  Government  a  few  months  ago  monopolized 
tne  platinum  industry  in  the  same  waj^  as  the  emerald,  with  the  re- 
sult that  at  the  present  time  nothing  is  being  done  to  develop  these 
mines.  There  is  now  an  export  duty  on  platinum  of  1  per  cent  ad 
valorem. 

In  a  comprehensive  report  on  mining  in  Colombia  just  submitted 
to  the  State  Department,  Consul  Demers  gives  the  following  addi- 
tional information  concerning  the  platinum  districts  of  that  South 
American  country : 

The  low  Atrato  is  unhealthful,  swampy,  and  devoid  of  all  communication,  except 
water,  and  is  navigable  from  its  delta  to  Llon>,  the  mouth  of  the  Andagueda,  almost 
150  Icaji^es.  But  lately  some  mule  roads  or  paths  have  been  opened,  to  wit:  From 
Medellin  to  Quibdo,  from  Andes  to  Andagueaa,  and  from  Urrao  to  Islita,  thus  per- 
mitting the  introduction  of  cattle,  mining  material,  and  i>rovisions  for  enterprises  not 
at  proximity  to  navigation.  Besides  its  water  communication,  Quibdo  is  also  con- 
nected with  Medellin  by  telegraph. 

On  the  divide  between  the  heads  of  the  Atrato  and  the  San  Juan  is  found  the 
**Tado"  group,  which  produces  platinum,  until  lately  exploited  by  a  few  isolated 
Indians  only,  but  re<!ently  made  a  Government  monopoly. 

The  Choco  presents  a  good  future  for  hydraulic  enterprises.  Labor  is  still  scarce 
and  dear,  averaging  $1  a  day  with  food,  but  Antioquia  is  not  very  far  off,  and  laborers 
could  be  imported  from  that  source. 

Although  it  is  true  that  the  platinum  industry  in  Colombia  has  been 
retarded  by  the  unhealthy  nature  of  some  of  the  localities  in  which  the 
deposits  are  found,  there  are  excellent  platinum-bearing  sections, 
such  as  Supia,  in  latitude  5°  21'  X.  and  longitude  1°  40'  W.  from 
Bogota,  at  an  elevation  of  4,144  feet  above  the  sea,  which  are  quite 
salubrious.  It  should,  moreover,  be  borne  in  mind  that,  with  due  re- 
sard  to  strict  sanitary  measures,  proper  dieting,  regulation  of  the 
habits  of  life  to  meet  the  requirements  of  a  tropical  climate,  and  the 
i^earing  of  suitable  clothing,  the  most  unsanitary  of  the  mineral 
regions  of  Colombia  may  be  robbed  of  their  terrors. 

In  closing  this  contrioution  it  is  fitting  to  give  a  few  admonitions 
gathered  from  the  bitter  experience  of  American  and  European  com- 
panies whose  enterprises  have  too  frequently  gone  to  complete 
wreck,  owing  to  the  unwise  methods  and  procedure  which  they  nave 
adopted. 

It  should  be  remembered,  in  the  first  place,  that,  although  condi- 
tions are  steadily  improving  under  the  present  enlightened  adminis- 
tration, Colombia  is  a  new,  virgin  countrj^,  largely  unexplored  and 
unexploited,  like  the  great  West  of  the  United  States  fifty  years  ago. 
The  Kepublic  is  a  tropical  land,  touching  the  equator  along  its  south- 
em  bonier.  Its  topography  is  composed  in  large  part  of  the  lofty 
Cordillera  of  the  Andes,  between  whose  western  slopes  and  the  Pacific 
there  stretches,  from  north  to  south,  a  narrow,  long  belt  of  lowlands. 
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in  the  southern  portion  of  which  are  found  the  principal  deposits  of 
native  platinum.  Between  important  points  good  roads  are  fre- 
quently lacking,  and  difficult  trails  over  mountains  and  through 
valleys,  plains,  and  jungles  have  to  be  followed.  Hence  until  means 
of  communication  are  vastly  improved  it  is  highly  impolitic  to  ship 
heavy,  complicated,  and  expensive  machinery  over  the  towering  Andes 
and  through  the  tropical  wilderness.  ''The  companies,"  says  the 
eminent  Colombian  mining  expert.  Dr.  Manuel  Kestrepo,  *'do  not 
consider  that  our  roads  are  narrow,  broken  up,  and  everywhere  dif- 
ficult to  traverse,  and  that  only  light  loads  can  pass  over  them;  but 
they  send  out  heavy  machiner^r  whose  massive  pieces  are  doomed  to 
lie  rusting  on  the  banks  of  our  rivers.  Such  masses  of  iron,  mute  wit- 
nesses of  disasters  due  to  want  of  foresight,  are  frequently  met  with. " 

Some  companies  in  the  past  have  tried  the  costly  experiment  of 
putting  up  fine  buildings  regardless  of  all  expense.  !ft  is  recorded,  for 
example,  of  one  foreigner  that  he  arrived  with  a  store  of  wines  and 
preserved  food  and  built  himself  a  house  full  of  conveniences  in  a 
desert  region ;  when  his  foreign  provisions  came  to  an  end,  he  took  his 
departure. 

Were  it  not  for  the  disastrous  experiences  of  the  past  it  would  be 
unnecessary  to  advise  capitalists  intending  to  exploit  the  platinum 
districts  of  Colombia  that  they  should  first  dispatcn  the  most  compe- 
tent engineers  to  make  a  careful  survey  of  the  territory  in  which  it  is 
proposed  to  commence  operations,  and  to  make  an  exhaustive  and 
careful  report  on  all  local  conditions.  It  has  too  frequently  happened 
that  engineers  have  been  sent  out  who  could  not  handle  a  prismatic 
compass  nor  distinguish  ores  one  from  another,  much  less  assay  them. 
In  tnis  way  millions  of  dollars  have  been  squandered  by  foreigners  on 
mining  undertakings  which,  managed  with  judgment  and  economy, 
would  have  turned  out  well. 

Mining  companies  which  are  planning  to  establish  themselves  in 
the  Republic  can  not  be  too  strongly  urged  to  avoid  engaging  Americiui 
or  European  workmen  for  operations  in  Colombia.  Not  only  must  the 
cost  of  transporting  the  men  to  their  destination  be  incurred,  but 
they  must  be  paid  high  wages  and  be  maintained  in  comfort.  Strang- 
ers in  a  foreign  tropical  land,  and  unable  to  speak  the  language  of  the 
country,  the  men  grow  discontented,  become  demoralized,  and  too 
often  take  to  hard  drinking.  ''It  is  easy,"  declares  Seftor  Restrepo, 
"to  find  in  Colombia  workmen  satisfied  with  moderate  salaries,  who 
are  docile,  strong,  and  intelligent.  Those  foreign  mine  owners  who 
have  met  with  most  success  have  employed  native  labor  even  for  the 
most  difficult  work.  *  *  *  To  make  a  fortune  in  a  new  country, 
it  is  necessary  to  put  up  with  some  privations.  *  *  *  Finally, 
nothing  more  is  necessary  than  to  begin  by  a  careful  study  of  the  con- 
ditions of  the  country  and  of  the  special  circumstances  of  the  under- 
taking. There  must  be  no  question  of  bringing  out  machinery  until 
everything  has  been  thoroughly  gone  into.'* 

For  the  convenience  of  those  who  may  desire  further  information 
in  regard  to  the  platinum  deposits  of  Colombia  and  the  present  state 
of  the  industry,  there  is  appended  the  following  list,  furnished  by  the 
courtesy  of  Mr.  Isaac  A.  Manning,  American  consul  at  Cartagena,  of 
the  names  and  addresses  of  Colombian  gentlemen  who  are  excep- 
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tionally  competent  to  write  with  authority  concerning  the  platinum 
resources  of  their  native  country : 

David  Delgado,  Tado. 
C.  Gopeland,  Quibdo. 
J.  Maria  Lozano,  Istmina. 
Oamilo  £.  Lopez,  Istmina  or  Novitas. 
Victor  M.  Calderon,  Novitas. 
Tiverino  Pobbo,  Istmina. 
Joe^  C.  Leon  Castillo,  Istmina. 
Lucindo  Posso,  Istmina. 


Lucindo  Posso,  Quibdo. 
Lucindo  Poeso,  Novitas. 
Francisco  de  V.    Carrasco,   Istmina  de 

Lozano. 
Victor  M.  Lozano,  Istmina  de  Choco. 
Ik^nuel  Posso,  Podo. 
Alejandro  Ferrer,  Quibdo. 
Tracey  Brothers,  Medellin. 


In  communicating  with  these  gentlemen,  it  will  be  advisable  to 
write  letters  of  inquiry  in  Spanish. 

Exports. — ^The  following  statement  of  the  exports  of  platinum  from 
Soutli  America  has  been  kindly  furnished  by  Mr.  E.  Scnlesinger,  sub- 
director  of  the  General  Bureau  of  Statistics  of  the  Republic  of  Colom- 
bia, through  the  United  States  Department  of  State. 

ErporUUion  of  platinum  from  Colombia^  South  America^  during  the  year  1906 ^  in  troy 

ounces. 


Port  of  export. 


BueoaTentim. 
CarUgeDa 


Total. 


Destination. 

Total. 

Value 
declared 

by  tlio 
exporter. 

United 
States. 

France. 

Great 
Britain. 

584.02 
3,343.17 

1,213.99 
1,350.13 

322.07 

2,120.08 
4,693.30 

124,763.20 
97,456.20 

3,fl27.19 

2,564.12 

322.07 

6,813.38 

122,219.40 

Duties 
charged. 


S251.40 
974.56 

1,225.96 
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Cartagena. 


546.48 

546.48 

7,805.00 

$78.95 


NoTB.— Froan  theciutom-house  at  Buenaventura  there  are  no  data  for  the  month  of  March ;  and  as  to 
the  xemaixider  of  tbe  oiutoniFhouses,  there  is  no  record  that  there  had  been  any  exportations  of  platinum . 


SOUTH   AFRICA. 


A  new  locality  is  reported  at  Spring  Grove,  in  the  Albany  district 
of  Cape  Colony,  15  or  20  miles  from  Grahamtown,  South  Africa, 
although  the  conditions  of  occurrence  have  not  been  stated  with 
accuracy  nor  is  the  practical  value  of  the  find  substantiated. 


CANADA. 

According  to  the  annual  statistical  report  of  the  Canadian  geo- 
lo^cal  survey  for  1906  only  $500  worth  of  platinum  was  saved, 
chiefly  from  Granite  Creek,  British  Columbia.  Mr.  Hobson,  the 
enterprising  manager  of  the  placer  interests  near  Cariboo,  British 
Columbia,  mtroduced  modem  concentrating  apparatus  during  the  year 
to  utiliase  the  black  sands.  He  predicts  a  considerable  yield  in  1907. 

The  metal  palladium  has  recently  been  recovered  from  the  Sud- 
bury ores  as  follows:  1902,  4,411  ounces,  valued  at  $86,014;  1903, 
3;177  ounces,  valued  at  $61,952;  1904,  952  ounces,  valued  at  $18,564. 
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PliATTNUM  IN  THE  UKITED  STATES. 

The  report  on  platinum  in  the  volume  of  Mineral  Resources  of  the 
United  ^ates  for  1905  ^  summarized  the  conditions  of  occurrence  of 
platinum  in  the  United  States  and  elsewhere,  the  method  of  its 
extraction,  its  phj^sical  properties,  and  its  uses  in  a  way  which  leaves 
little  to  be  added  in  this  supplementary  report. 

In  spite  of  the  interest  aroused  in  the  study  of  platinum  resources 
in  the  United  States,  the  changes  in  price  have  not  been  effective  in 
developing  anjr  greater  confidence  among  the  placer  miners  in  plati- 
num localities  in  the  stability  of  platinum  prices  in  the  future. 

This  has  delayed  the  natural  effect  of  stimulating  a  much  greater 
production  from  American  localities.  Nevertheless,  two  or  three  new 
purchasing  companies  have  had  their  representatives  throughout 
various  placer  camps  known  to  contain  platinum  with  the  gold,  for 
the  purpose  of  making  definite  arrangements  to  concentrate  the 
waste  black  sands  left  after  extraction  of  the  gold  with  quicksilver. 
The  effect  of  this  campaign  is  naturally  slow,  but  one  considerable 
shipment  of  heavy  black  sand  was  made  from  the  Oroville  district  to 
Denver,  with  the  result  of  a  somewhat  larger  yield  of  platinum  than 
would  ordinarily  have  been  expected  from  these  residues.  Mean- 
time, the  high  price  of  platinum  has  had  another  beneficial  effect 
upon  production,  in  that  platiniferous  ^old  dust  has  been  received 
with  more  favor  in  the  United  States  mints  so  that  the  quantity  of 
platinum  recovered  in  gold  refining  has  exceeded  all  previous  records. 
A  greatly  increased  production  may  be  expected  from  California  and 
Oregon. 

NEVADA. 

Reliable  reports  have  been  sent  in  to  this  office,  and  even  reliable 
assays  made,  showing  the  occurrence  of  platinum  in  certain  copper- 
nickel  ores  in  southwestern  Utah  and  in  eastern  Nevada,  and  within 
the  last  year  two  companies  have  developed  in  the  Bunkerville  dis- 
trict, in  the  northeastern  part  of  Lincoln  County,  Nev.,  considerable 
supplies  of  low-grade  copper-nickel  ores  somewhat  similar  to  the  Sud- 
bury ores  and  in  what  is  claimed  to  be  a  similar  geologic  condition. 
Development  work  to  the  extent  of  several  thousand  feet  of  drifts  and 
cross-cuts  have  been  made  in  the  claims  of  the  two  companies,  where 
it  is  said  that  the  average  grade  of  the  ore  is  4  per  cent  copi>er,  2  J  per 
cent  nickel,  and  one-third  of  an  ounce  of  platinum.  This  station  is 
reached  by  a  good  wagon  road  45  miles  from  Moapa  station,  on  the 
San  Pedro,  Los  Angeles  and  Salt  Lake  Railroad. 

PRODUCTION. 

The  production  of  platinum  in  1904  was  200  ounces,  valued  at 
$4,160;  this  increased  to  318  ounces  in  1905,  valued  at  $5,320,  and 
to  1,439  ounces  in  1906,  valued  at  $45,189,  the  increase  in  1906  over 

1905  being  more  than  fourfold  in  quantity  and  more  than  eightfold  in 
value. 

It  is  impossible  to  divide  accurately  the  platinum  production  of 

1906  between  California,  Oregon,  and  Washington,  inasmuch  as  by 

o  Mineral  Resources  U.  S.  for  1906:  U.  S.  Geol.  Survey,  1906,  pp.  423-434. 
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far  the  greater  part  of  the  product  was  obtained  from  miscellaneous 
assijmments  of  gold  dust  from  the  Western  assay  office  to  the  New 
York  assay  office.  The  total  product,  however,  aggregated  1,439 
ounces,  yalued  at  $45,189. 

The  following  table  shows  the  production  of  platinum  in  the  United 
States  sinc«  1880: 


Production  of  crude  platinum  in  the  United  States,  1880-1900,  ami  of  refined  metal  from 

domestic  ores  in  1901-1906,  in  troy  ounces. 


Year. 


1880, 
1881 
1882. 
1883 
1884. 
1885 
1886 
1887, 
1888, 
1889. 
1800. 
1801. 
1802. 
1803. 


Quantity. 

1 
Value,  o 

• 

100 

1 

S400 

100 

400 

200 

600 

200 

600 

150 

450 

250 

187 

50 

100 

448 

1,838 

500 

2,000 

500 

2,000 

600 

2,500 

100 

500 

80 

550 

75 

517 

Year. 


1894. 
1805. 
1896. 
1897. 
1808. 
1809. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


Quantity. 


Value. « 


100 

1600 

150 

900 

163 

944 

150 

900 

225 

3,375 

300 

1,800 

400 

2,500 

1,408 

27,526 

94 

1,874 

110 

2,080 

200 

4,160 

318 

5,320 

1,439 

45,189 

a  The  chief  Tariatlona  in  price  up  to  1901  have  been  due  to  the  quality  of  the  crude  grains.    Since  1901, 
however,  the  average  price  for  the  refined  metal  has  been  given. 

IMPORTS. 

It  is  interesting  to  note  that  the  imports  for  consumption  of  plati- 
num during  the  calendar  year  1906  were  valued  at  $3,788,759,  as 
against  $2,173,623  in  1905,  $1,879,155  in  1904,  $2,055,933  in  1903, 
and  $1^987,980  in  1902. 

The  imports  in  1906  were  distributed  as  follows:  Unmanufactured, 
1,267  pounds,  valued  at  $390,989;  ingots,  bars,  sheets,  and  wire, 
10,227  pounds,  valued  at  $3,210,131;  vases,  retorts,  and  other  appa- 
ratus, vessels,  and  parts  thereof  for  chemical  uses,  $186,398;  manu- 
factures of,  not  specially  provided  for,  $1,241. 

PRICES. 

In  the  following  table  are  given  the  weekly  prices  of  platinima  on 
the  New  York  market  from  January  6,  1906,  to  August  3,  1907, 
inclusive: 

Prices  of  platinum  on  the  New  York  market,  1906-7,  by  weeks. 

1906. 


January  G 20.50 

January  13 20. 50 

January  20...  20.50 

January  27 20.50 

February  3 25. 00 

February  10 25. 00 

February  17 25.00 

February  24 25.00 

March  3 25.00 

March  10 25.00 

March  17 25.00 

Mai^24 25.00 

March  31 25.00 

AjailT 26.00 


Aprill4 25.00 

April  21 25.00 

April  28 25.00 

May  5 25.00 

May  12 25.00 

May  19 25.00 

May  26 25.00 

June  2 25. 00 

June  9 25. 00 

June  IG 25. 00 

June  23 2G.  00 

June  30 2G.  00 

July7 2G.00 

July  14 26.00 
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July  21 26.00 

July  28 26.00 

August  4 26. 00 

August  11 26. 00 

August  18 26. 00 

Ai^ust  25 26. 00 

September  1 28. 50 

September  8 33. 00 

September  15 33. 00 

September  22 33. 00 

September  29 33. 00 

October  6 33. 00 


October  13 33.00 

October  20 33.00 

October  27 33.00 

November  3 33.00 

November  10 33.00 

November  17 38.00 

November  24 38. 00 

December  1 38.00 

December  8 38.00 

December  15 38. 00 

December  22 38. 00 

December  29 38. 00 


iQOr. 


January  5 not  given. 

January  12 38. 00 

January  19 38. 00 

January  26 38.00 

February  2 38. 00 

February9 38.00 

February  16 38. 00 

February  23: 

Ordinary 38.00 

Hard 41.00 

March  2: 

Ordinary 38. 00 

Hard 41.00 

March  9: 

Ordinary 38. 00 

Hard 41.00 

March  16: 

Ordinary 38. 00 

Hard 41.00 

March  23: 

Ordinary 38. 00 

Hard 41.00 

March  30: 

Ordinary 38. 00 

Hard 41.00 

April  6 33.00 

April  23 33.50 

April  20 32.00-32.50 

April  27 32.00-32.50 

May  4: 

Ordinary 32. 00 

Hard 35.00 

May  11: 

Ordinary 32. 00 

Hard 35.00 

May  18: 

Ordinary 31.00 

Hard 33.50 


May  25: 

Ordinary 28.00 

Hard 31.00 

June  1: 

Ordinary 27. 00 

Hard 30.00 

June  8: 

Ordinary 27. 00 

Hard 29.50 

June  15: 

Ordinary 26. 00 

Hard 28.50 

June  22: 

Ordinary 26. 00 

Hard 28.60 

June  29: 

Ordinary 26. 00 

Hard 28.60 

July  6: 

Ordinary 26. 00 

Hard 28.60 

July  13: 

Ordinary 26. 00 

Hard 28.50 

July  20: 

Ordinary 26.00 

Hard 28.50 

July  27: 

Ordinary 27.00 

Hard 29.00 

August  3: 

Ordinary 28.00 

Hard 29.60 


COA.L. 


By  Edward  W.  Parker. 


INTKODUCnOISr. 

The  most  notable  feature  connected  with  the  coal-mining  industry 
of  the  United  States  in  1906  was  the  suspension  of  mining  operations 
which  followed  the  termination,  on  March  31,  of  the  wage-scale  agree- 
ments in  the  bituminous  fields  and  of  the  awards  of  the  strike  com- 
mission in  the  anthracite  field  of  Pennsylvania.  The  cessation  of 
work  was  general  in  the  anthracite  r^on  and  also  in  those  bituminous 
districts  where  the  mine  workers  are  well  organized  and  operate  under 
agreements  with  the  mine  owners.  The  bituminous  States  most 
seriously  affected  were  Pennsylvania,  Ohio,  Indiana,  Illinois,  Mis- 
souri, Kansas,  and  Arkansas,  and  Indian  Territorv,  in  all  of  which 
mining  operations  were  almost  entirely  suspended,  from  April  1  to 
June  18.  In  some  respects  the  suspension  possessed  characteristics 
which  inclined  toward  humor.  In  the  first  place,  there  was  no 
officially  called  strike.  The  miners  were  advised  simply  to  **  suspend  " 
work  pending  the  adjustment  of  the  differences  witn  the  employers. 
In  the  second  |>lace,  both  sides  were  fully  aware  several  months  in 
advance  that  mining  operations  would  be  stopped,  and  both  prepared 
for  it  by  pushing  worK  to  the  utmost  capacity  for  several  months 
prior  to  April  1 — the  operators  to  provide  a  supply  of  coal  to  carry 
consumers  through  the  emergency,  and  the  miners  to  provide  a  fund 
which  would  supply  their  needs  during  their  voluntary  idleness.  In 
this  way  each  side,  while  providing  for  itself,  helped  the  other. 
Another  humorous  point  in  the  situation  was  that  in  some  States,  in 
Slinois  particularly,  the  operators  formulated  *' demands"  upon  the 
miners,  thus  reversing  the  usual  order.  The  principal  "demands" 
made  by  the  operators  were  for  the  repeal  of  the  "shot-firers'"  law 
and  for  the  payment  of  mining  upon  the  screened-coal  basis.  Thanks 
to  the  suppues  of  coal  laid  by  m  anticipation  of  the  "suspension"  and 
to  the  fact  that  it  came  at  a  time  when  the  severe  winter  weather  had 
passed,  the  public  was  not  seriously  inconvenienced,  and,  considering 
the  lar^e  number  of  men  idle,  acts  of  lawlessness  were  few. 

In  the  anthracite  region  the  miners  made  demands  for  certain 
changes  in  rates  of  wage  and  in  conditions  of  mining.  These  were 
met  by  a  proposition  on  the  part  of  the  operators  to  renew  for  another 
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term  of  three  years  the  award  of  the  Anthracite  Coal  Strike  Commis- 
sion. The  anthracite  miners  finally  accepted  this  proposition,  and, 
after  ten  or  eleven  weeks  of  idleness  in  the  bituminous  districts, 
differences  were  finally  adjusted,  but  not  without  a  disruption  of  the 
interstate  agreement  which  had  been  in  existence  for  several  years. 
The  details  of  the  suspension  in  the  several  States  are  discussed  in  the 
portion  of  this  report  devoted  to  labor  troubles  and  under  the  statistics 
of  production  by  States.  As  a  result  of  the  suspension  there  was  a 
decrease  of  6,000,000  short  tons  as  compared  with  1905  in  the  produc- 
tion of  anthracite,  but  the  total  output  of  bituminous  coal  exhibited 
a  normal  increase  notwithstanding  tne  lost  time. 

The  statistics  presented  in  the  following  pages,  which  exhibit  pri- 
marily the  details  of  quantity  and  value  of  coal  produced  in  1906,  with 
comparisons  with  previous  years,  include  also  statements  regarding 
the  labor  employea,  the  average  number  of  days  worked,  the  length 
of  the  working  days,  the  production  per  man,  the  use  of  mimng 
machines  and  the  tonnage  produced  by  them,  the  casualties  reported 
hj  mine  inspectors,  and  otner  matters  of  interest  connected  with  the 
mining  and  marketing  of  coal. 

ACKNOWLEDGMENTS. 

The  statistics  contained  in  these  reports  could  not  be  secured  in 
their  completeness  without  the  good  will  and  disinterested  cooperation 
of  the  individual  coal-mine  operators  and  the  officials  of  corporations 
engaged  in  the  industry.  The  writer  desires  to  express  his  sincere 
appreciation  of  the  assistance  received  from  these  sources.  Acknowl- 
edgments are  also  due  to  the  secretaries  of  boards  of  trade  and  to 
other  local  authorities  for  contributions  to  the  portion  of  this  report 
included  under  the  caption  of  ^'Coal  trade  review. '^  Recognition  of 
these  by  name  is  given  in  connection  with  their  contributions.  The 
report  on  the  production  of  Pennsvlvania  anthracite  has  been,  as  for 
several  years  past,  prepared  b}^  Mr.  William  W.  Ruley,  chief  of  the 
bureau  of  anthracite  statistics,  in  Philadelphia. 

UNIT  OF  MEASUREMENT. 

The  standard  unit  of  measurement  adopted  for  this  report  is  the 
short  ton  of  2,000  pounds,  although  it  is  necessary  in  a  few  instanced 
to  use  the  long  ton.  All  of  the  anthracite  product  is  mined  and  sold 
on  the  basis  of  the  long  ton  of  2,240  pounds,  and  the  laws  of  Maryland 
require  the  use  of  the  long  ton  in  that  State.  Hence  when  considfering 
the  production  of  Pennsylvania  anthracite  the  long  ton  is  us^,  an3 
this  unit  is  also  employea  in  the  table  showing  the  shipments  of  bitu^ 
minous  coal  from  tne  Cumberland  region.  Tne  long  ton  is  also  used 
in  the  statistics  of  imports  and  exports.  In  all  other  cases  where  th^ 
production  is  reported  in  long  tons  the  figures  have  been  reduced  to 
short  tons,  and  unless  otherwdse  expressly  stated  the  short  ton  is 
meant  when  any  quantity  is  exprassed  in  tne  text. 

PRODUCTION. 

Total  production  in  1906,  414,157,278  short  tons;  spot  value, 
$513,079,809. 

Pennsylvania  anthracite. — Total  production  in  1906,  63,645,010  long 
tons  (equivalent  to  71,282,411  short  tons);  spot  value,  $131,917,694. 
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Bitamirums  and  lignite, — ^Total  production  in  1906,  342,874,867 
short  tons;  spot  value,  $381,162,115. 

In  spite  of  the  fact  that  from  April  1  to  June  18  coal-mining  opera- 
tions m  Pennsylvania,  Illinois,  Indiana,  Ohio^  Kansas,  Missouri, 
Arkansas,  and  Indian  Territory  were  almost  entirely  suspended,  and 
that  the  idleness  thus  created  represented  12.3  per  cent  of  the  total 
time  made  by  all  the  coal-mine  workers  of  the  United  States,  the 
total  production  of  coal  in  1906  showed  a  normal  increase  over  that  of 
the  preceding  year  and  exceeded  all  previous  records  in  the  history  of 
the  industry.  Compared  with  1905,  when  the  total  production 
amounted  to  392,722,635  short  tons,  valued  at  $476,537,294,  the 
largest  previous  quantity,  the  output  in  1906  shows  an  increase  of 
21,434,643  short  tons,  or  5.5  per  cent  in  quantity^  and  of  $36,542,515, 
or  7.7  per  cent  in  value.  Prior  to  1905  the  maximum  output  of  coal 
was  obtained  in  1903,  when  the  production  amounted  to  357,356,416 
short  tons,  valued  at  $503,724,381,  compared  with  which  the  record 
for  1906  shows  an  increase  of  56,800,862  short  tons  and  of  $9,355,428. 

The  high  value  recorded  in  the  statistics  for  1903  was  due  to  a 
somewhat  abnormal  inflation  of  prices  caused  by  the  shortage  of  fuel 
supplies  which  resulted  from  the  prolonged  strike  in  the  anthracite 
region  of  Pennsylvania  the  preceding  year.  Prices  returned  to  a 
.normal  standard  in  1904,  were  depressed  by  a  production  in  excess  of 
market  requirements  in  1905,  and  were  somewhat  advanced  by  con- 
<litions  resulting  from  the  labor  troubles  in  the  spring  of  1906. 

The  increased  production  in  1906  was  confined  almost  entirely  to 
the  States  producing  bituminous  coal  east  of  the  Mississippi  River 
and  in  the  Rocky  Mountains,  Texas  and  Washington  being  exceptions. 
A  considerable  part  of  the  suppUes  of  anthracite  laid  by  in  anticipa- 
tion of  what  promised  to  be  a  prolonged  period  of  idleness  was  mined 
in  1905,  and  the  production  for  that  year  exhibited  a  substantial 
increase  over  1904  (4,503,141  short  tons),  but  the  practically  com- 
plete shut-down  for  seven  weeks,  from  April  1  to  May  18,  1906,  re- 
sulted in  a  loss  of  about  one  month's  nonnal  tonnage,  the  total  pro- 
duction for  the  year  being  5,694,142  long  tons,  or  6,377,439  short  tons, 
less  than  that  of  1905.  The  leeal  quahfications  required  of  men  per- 
mitted to  mine  coal  in  the  anthracite  regions  were  probably  in  part 
responsible  for  the  failure  of  the  anthracite  mines  to  recover  from  the 
effects  of  the  suspension.  There  are  practically  no  such  restrictions 
on  the  bituminous  miners,  and  this  branch  of  the  industry  was  able  to 
overcome  the  loss  of  tonnage  during  the  idleness,  and  the  output  shows 
an  increase  for  the  year  of  27,812,082  short  tons.  Deducting  from 
this  the  6,377,439  tons  of  decrease  in  the  anthracite  region  of  Penn- 

¥^lvania,  the  net  increase  is  found  to  have  been  21,434,643  short  tons. 
he  total  production  for  the  year  was  414,157,278  short  tons,  which 
was  47  per  cent  larger  than  the  coal  production  of  Great  Britain, 
until  1899  the  leading  coal-producing  country  of  the  world;  it  was 
1.85  times  that  of  Germany  and  represented  37  per  cent  of  the  total 
production  of  the  world. 

In  addition  to  the  increased  production  in  1906  over  1905,  in  spite 
of  the  suspension  during  the  spring,  there  was,  because  of  this  suspen- 
sion, a  general  advance  in  prices  tnroughout  the  United  States.  The 
average  price  of  all  the  bituminous  and  Ugnite  produced  and  sold  in 
1906  was  $1.11  per  short  ton,  against  $  1 .06  per  short  ton  in  1 905.  The 
aveirage  price  (Xf  anthracite  at  the  mines  in  Pennsylvania  advanced 
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from  $2.25  to  $2.30  per  long  ton.  The  coal  used  at  the  mines  in  the 
ahthracite  region  is  composed  principally  of  culm  or  waste,  upon 
which  no  value  is  placed,  and  this  factor  is  not  considered  in.  estimat- 
ing the  value  of  tne  total  production.  The  value  of  the  bituminous 
coal  is  based  upon  all  the  coal  sold  or  used  at  the  mines,  either  for 
coke  making  or  in  the  operation  of  the  properties.  Only  the  bitu- 
minous coal  actualljr  wasted  is  excluded  ftom  the  valuation,  and  this 
is  also  not  included  in  the  statement  of  production. 

In  considering  the  value  of  the  coal  as  given  in  these  reports,  it  is 
to  be  remembered  that  the  valuation  is  based  on  the  coal  produced 
and  sold.  A  considerable  portion  of  both  the  anthracite  and  bitu- 
minous coal  is  sold  at  mucn  less  than  the  cost  of  production.  The 
public  is  apt  to  note  critically  the  wide  discrepancy  between  the 

{)rices  shown  by  these  averages  and  those  which  it  is  obUged  to  pay 
or  its  fuel,  forgetting  that  all  the  profits  on  the  mining  operations  in 
the  anthracite  region  have  to  be  made  on  the  sizes  above  pea  coal, 
which  represent  only  a  little  more  than  60  per  cent  of  the  total  pro- 
duction. All  of  the  buckwheat,  rice,  and  other  sizes  below  pea  coal 
shipped  from  the  anthracite  region^  which  are  used  entirely  for  steam 
purposes,  are  sold  at  prices  considerably  below  the  actual  cost  of 
production.  In  the  bituminous  regions  a  large  proportion  of  the 
coal  is  marketed  as  screened  coal,  and  in  many  cases  the  sizes  below 
nut  are  also  sold  at  less  than  cost. 

An  interesting  fact  presented  in  the  statistics  of  the  production  of 
coal  in  the  United  States  is  that  in  each  decade  the  output  has  been 
practically  doubled.  Up  to  the  close  of  1865  the  total  production  had 
amounted  to  284,890,055  tons.  In  the  decade  from  1866  to  1875, 
inclusive,  the  production  amounted  to  419,425,104  tons,  making  the 
total  production  up  to  the  close  of  1875,  704,315,159  tons.  In  the 
foUowmg  decade,  from  1876  to  1885,  inclusive,  the  production 
amounted  to  847,760,319  tons,  something  more  than  double  the  total 
production  up  to  the  beginning  of  that  clecade.  At  the  close  of  1885 
the  total  production  amounted  to  1,552,075,478  tons,  and  the  pro- 
duction for  the  10  years  ending  with  1895  was  1,586.098,641  tons,  and 
the  total  production  to  the  close  of  1895  amoimtea  to  3,138,174,119 
short  tons.  In  the  decade  ending  December  31,  1905,  the  total  pro- 
duction amounted  to  2,832,402,746  short  tons,  and  the  grand  total 
from  the  beginning  of  coal  mining  amounted  to  5,970,576,865  short  tons. 
The  average  annual  production  from  1896  to  1905  was  283,240.275 
short  tons,  compared  ^^^th  which  the  production  of  414,157,278  short 
tons  in  1906  shows  an  increase  of  130,917,003  short  tons,  or  46  per  cent. 
This  great  increase  in  the  production  of  coal,  when  considered  with 
the  increase  in  the  population,  furnishes  some  further  interesting 
comparisons.  Goin*j  back  for  a  period  of  a  little  over  50  years,  or 
to  the  niidille  of  the  last  century,  and  comparing  the  statistics  of  coal 
pnuluction  with  the  increaseil  pK>pulation,  it  is  found  that  in  1850, 
acoonling  to  the  I'nited  States  census  for  that  year,  the  production 
of  coal  amounted  to  6,445,681  tons,  when  the  population  of  tne  country 
amounted  to  23,191,876  iK»rsons.  The  per  capita  production  of  coal 
in  that  year  is  thus  seen  to  have  been  0.278  ton.  Li  1860,  or  10 
years  later,  the  |H>pulation  was  31,443,321  persons,  and  the  coal  pro- 
duction amounted  to  16.139,736  tons,  or  an  average  of  0.514  ton  per 
jH^rsiUi.  At  the  cvnsus  of  1870  the  population  of  the  United  States 
amounted  to  38,558,371 ;  the  coal  production  in  that 'year  amounted 
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to  36^806^560  short  tons,  a  per  capita  average  of  0.96  ton.  Ten 
years  later,  when  the  population  was  50,189,209,  the  coal  output 
amounted  to  76.157,944  short  tons,  or  1.52  tons  per  capita.  In  1890 
the  population  nad  grown  to  63,069,756,  an  increase  of  25  per  cent 
over  1880,  while  the  coal  production  had  grown  to  157,770,963  short 
tons,  or  a  per  capita  output  of  2.52  tons.  At  the  taking  of  the 
Twelfth  Census,  in  1900,  the  increase  in  population  amounted  to 
22  per  cent,  the  total  number  of  persons  reported  being  76,303,387, 
while  more  than  70  per  cent  had  oeen  added  to  the  coal  production, 
with  a  total  of  269,684,027  short  tons,  or  an  average  of  3.53  for  each 
inhabitant.  In  other  words,  while  the  population  from  1850  to  1900 
has  shown  an  increase  of  230  per  cent,  the  production  of  coal  increased 
4,084  per  cent.  Estimating  the  population  of  the  United  States  in 
1906  at  84,000,000  persons,  the  per  capita  production  for  that  year 
is  found  to  have  been  4.93  tons. 

^  The^  statistics  relating  to  the  use  of  machines  for  the  mining  of 
bituminous  coal  in  the  United  States,  the  details  of  which  are  to  be 
found  in  subseauent  pa^es  of  this  report,  show  that  in  1906  the  total 
quantity  of  coal  mined  by  the  use  of  machines  was  118,847,527  short 
tons,  or  35.10  per  cent  of  the  total  production  in  the  States  where 
mining  machines  were  used,  against  103,396,452  short  tons,  or  33.67 
per  cent  of  the  total  in  1905,  and  78,606,997  short  tons,  or  28.8  per 
cent  of  the  total  in  1904.  The  total  nimiber  of  mining  machines  in 
use  increased  from  7,663  in  1904  to  9,184  in  1905,  and  to  10,212  in 
1906.  The  average  production  for  each  machine  in  use  in  1906  was 
11,638  short  tons,  as  compared  with  11,258  short  tons  in  1905,  10,258 
short  tons  in  1904,  and  11,712  short  tons  in  1903,  from  whicii  it 
appears  that  the  average  tonnage  won  by  the  machines  per  year  is 
something  over  11,000  tons.  Of  the  10,212  machines  in  use  in  1906, 
5,911,  or  57.9  per  cent,  were  of  the  pick  or  puncher,  4,144,  or  40.6  per 
cent,  were  of  the  chain-breast,  and  157,  or  1.5  per  cent,  of  the  long-wall 
type.  The  lai^est  nimiber  of  both  pick  ana  chain-breast  machines 
in  use  in  any  State  was  in  the  bituminous  mines  of  Pennsylvania. 
while  a  little  over  50  per  cent  of  the  long-wall  machines  were  employed 
in  the  mines  of  Ohio  and  Missouri. 

The  total  number  of  men  employed  in  the  coal  mines  of  the  United 
States  in  1906  was  640,780,  agamst  626,035  In  1905,  and  593,693  in 
1904.  Of  the  total  number  employed  in  1906.  162,355  were  employed 
in  the  anthracite  region  of  Pennsylvania,  while  the  bituminous  mmes 
gave  employment  to  478,425  men.     In  1905  the  anthracite  mines 

five  employment  to  165.406  men,  and  in  1904  to  155,861  men;  the 
ituminous  workers  numbered  460,629  in  1905  and  437,832  in  1904. 
The  average  number  of  days  worked  in  the  anthracite  region  in  1906 
was  195  a^inst  an  average  of  215  days  in  1905  and  200  days  in  1904. 
The  bitimiinous  mines  worked  an  average  of  213  days  in  1906  against 
211  days  in  1906  and  202  days  in  1904.  It  will  be  seen  from  this  that 
notwitnstanding  the  period  of  suspension  among  the  organized  mine 
workers  in  the  spring  of  the  year,  the  actual  time  worked  in  1906  in  the 
bituminous  mines  was  2  days  more  than  that  recorded  in  1905,  while 
in  the  anthracite  mines  the  average  number  of  working  days  in  1906 
was  195  against  215  in  1905. 

The  average  production  of  each  employee  in  the  anthracite  region  of 
Pennsylvania  in  1906  was  439  short  tons  against  469  short  tons  in  1905 
and  1904.    The  average  bitimiinous  production  for  each  employee  in 
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1906  was  717  short  tons  against  684  short  tons  m  1905  and  637  tons  in 
1904.  The  average  daily  tonnage  per  man  in  the  anthracite  region, 
which  decreased  from  2.41  in  1903  to  2.35  tons  in  1904  and  tp  2.18 
tons  in  1905,  increased  to  2.25  tons  in  1906;  the  average  production 

{)er  day  for  each  employee  among  the  bitimiinons  mines  nas  increased 
rom  3.02  short  tons  in  1903  to  3.15  tons  in  1904,  to  3.24  tonilin  1905, 
and  to  3.36  tons  in  1906.  The  increased  tonnage  per  day  per  man  in 
the  bituminous  regions  may  be  attributed  to  the  more  extended  use  of 
mining  machines  and  to  the  increased  proportion  which  the  machine- 
mined  tonnage  bears  to  the  total  output. 

There  was  more  time  lost  by  reason  of  the  suspension  of  work  follow- 
ing the  termination  of  the  wage  agreement  on  March  31  and  until  the 
dinerences  between  the  operators  and  the  union  workers  were  adjusted 
than  has  been  lost  by  strikes  or  other  labor  troubles  in  recent  years. 
The  total  amount  of  time  lost  is  shown  by  the  fact  that  in  the  anthiracite 
region  of  Pennsylvania  161,039  men  were  idle  for  37  days,  involving  a 
total  of  5,958,443  working  days  in  time  lost;  in  the  bituminous  mines 
the  total  number  of  men  idle  was  211 ,304,  and  the  average  time  lost  by 
them  was  63  days,  or  a  total  of  13,242,905  working  days.  In  the 
anthracite  region  the  idleness  was  equivalent  to  18.8  per  cent  of  the 
working  time  made,  and  in  the  bituminous  regions  the  lost  time  was 
equivalent  to  13  per  cent  of  the  time  made. 

As  the  United  States  Geological  Survey  makes  no  attempt  to  collect 
the  statistics  covering  the  number  of  fatal  and  nonfatal  accidents  in 
the  coal  mines  of  the  United  States,  the  report  on  this  feature  is 
incomplete  to  the  extent  represented  by  those  States  in  which  there 
are  ho  mine-inspection  laws.  These  exceptions  are,  however,  of  com- 
parative unimportance  as  practically  all  of  the  important  coal-mining 
fetates  have  inspection  laws,  and  the  officials  in  charge  of  their  execu- 
tion compile  the  statistics  of  accidents  in  each  year.  In  some  cases 
these  are  for  fiscal  years,  but  in  most  cases  for  calendar  years.  The 
compilation  contained  in  the  subsequent  pages  of  this  report  has  been 
prepared  from  the  reports  made  to  the  writer  by  the  inspectors  or 
other  State  officials  under  whose  jurisdiction  the  work  is  carried  on. 
The  total  number  of  lives  lost  in  1906  in  the  coal  mines  of  the  States 
from  which  these  reports  have  been  received  was  2,060.  These  fatali- 
ties included  557  in  the  Pennsylvania  anthracite  mines  and  1,503  in  the 
bituminous  mines  of  Pennsylvania  and  20  other  States  whose  aggre- 
gate production  amounted  to  395,742,443  tons,  or  96  per  cent  oi  the 
total  output  of  the  United  States.  Particular  attention  is  called  to 
the  comparatively  small  number  of  deaths  which  have  been  caused  by 
dust  or  gas  explosions,  which,  because  of  the  occasionally  large  num- 
ber of  victims  claimed  by  one  disaster,  are  looked  upon  as  the  greatest 
source  of  danger  to  the  workers  in  coal  mines. 

Practically  the  entire  output  of  both  anthracite  and  bituminous 
coal  in  the  United  States  is  consumed  within  the  confines  of  this 
country.  The  total  exports  of  coal  in  1906  amounted  to  11,112,437 
short  tons,  which,  from  the  production  of  414,157,278  short  tons, 
shows  the  consumption  of  coal  of  domestic  production  to  have 
amounted  to  403,044,841  short  tons.  If  to  this  is  added  the  imports, 
which  in  1906  amounted  to  1,943,371  short  tons,  the  total  consump- 
tion of  coal  in  theUnited  States  last  year  (considering  as  negligible  the 
stocks  on  hand  at  the  beginning  and  end  of  the  year)  is  shown  to  have 
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been  404,988,212  short  tons,  which  is  equivalent  to  nearly  98  per  cent 
of  the  total  production. 

^  Most  of  the  coal  imported  into  the  United  States  is  classed  as 
bituminous  or  shale,  onlv  a  comparatively  small  quantity  of  anthra-  ^ 
cite  bein^  brought  into  the  country.  The  imports  of  bituminous  coal 
are  principally  to  points  on  the  Pacific  coast  and  to  the  port  of  Boston, 
where  considerable  quantities  of  bituminous  slack  are  imported  from 
Canada  and  used  at  the  Otto-Hoffmann  coke  ovens  at  Everett,  near 
Boston.  The  exports  of  both  anthracite  and  bituminous  coal  are 
principally  to  Canada. 

In  considering  the  coal  product  of  the  United  States  these  reports 
include  not  only  the  coal  marketed,  either  by  shipment  to  distant 
points  or  sold  locally,  but  that  consumed  by  mine  employees  and  hy 
the  mine  owners  in  the  operation  of  the  collieries.  The  latter  factor  is 
usually  considered  and  reported  as  colliery  consumption.  There  are 
occasional  exceptions  in  the  bituminous  fields,  where  the  operators, 
who  use  only  slack,  an  otherwise  waste  product,  do  not  report  tliis 
item  in  their  statement  of  production  and  do  not  deem  it  of  any 
value;  it  is  not  considered  as  a  portion  of  the  mine  product,  nor  is  the 
miner  paid  for  it  in  wages.  Such  exceptions  are  few  and  the  quantity 
is  negligible.  The  quantity  of  coal  consumed  in  the  manufacture  of 
coke  IS  also  considered  in  this  report.. 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  at  the 
mines  in  1906  was  46,156,301  short  tons,  as  compared  with  42,412,328 
short  tons  in  1905,  an  increase  of  3,743,973  tons,  or  8.8  per  cent,  as 
compared  with  an  increase  of  5.5  per  cent  in  the  total  production. 
The  coal  shipped  to  market,  used  in  the  manufacture  of  coke,  and  sold 
locally,  which  is  considered  as  a  marketable  product,  amounted  in 
1906  to  399,323,294  short  tons,  compared  with  378,680,462  short  tons 
in  1906  andf  343,939,935  short  tons  in  1904.  The  colliery  consump- 
tion in  the  anthracite  region,  which  is  not  considered  in  the  value  of 
the  anthracite  product,  averages  from  8  to  10  per  cent  of  the  total 
anthracite  output.  The  colliery  consumption  of  anthracite  coal  in 
1906  was  7,044,230  short  tons,  or  about  10  per  cent  of  the  total, 
while  the  colliery  consumption  of  the  bituminous  mines  was  7,789,754 
short  tons,  or  between  2  and  3  per  cent  of  the  bituminous  production. 

There  were  30  States  and  Territories  in  the  United  States  in  which 
coal  was  produced  in  1906,  with  a  decrease  of  one  from  the  preceding 

?ear — North  Carolina  not  having  reported  any  production  last  year, 
n  addition  to  North  Carolina,  there  were  11  otner  States  and  Terri- 
tories in  which  the  production  in  1906  was  less  than  it  had  been  in 
1905,  while  in  19  States  and  Territories  the  production  increased.  In 
4  States  and  Territories  in  which  there  was  a  decreased  production, 
the  value  of  the  product  in  1906  exceeded  that  in  1905.  Only  3 
States  in  which  decreases  occurred  were  in  the  Appalachian  region; 
these  were  Vii^nia,  Georgia,  and  North  Carolina.  Four  were  in  the 
western  intenor  field,  namely,  Kansas,  Missouri,  Arkansas,  end 
Indian  Territory,  and  2  were  in  the  Pacific  coast  States,  California 
and  Oregon.  The  other  2  States  in  which  decreases  occurred  were 
North  Dakota  and  Michigan.  The  largest  increase  is  credited  to  West 
Vii^ginia,  whose  production  shows  a  gain  of  5,498,770  short  tons. 
This  increase,  which  was  about  2,450,000  tons  more  than  the  increase 
in  Illinois,  placed  West  Virginia  second  in  the  rank  of  coal-producing 
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States,  with  a  lead  over  Illinois  of  1,810,246  short  tons.  In  the  value 
of  the  product,  however,  IlUnois  continues  to  outrank  West  Virginia, 
the  value  of  the  Illinois  product  in  1906  being  $44,763,062,  while  West 
Virginia's  output  was  valued  at  $41,051,939. 

The  production  of  anthracite  in  Pennsj^lvania  decreased  6,377,439 
short  tons,  but  the  bituminous  production  of  that  State  increased 
10,879,569  short  tons,  making  a  net  increase  of  a  little  over  4,500,000 
tons. 

Illinois  is  credited  with  the  third  largest  increase,  3,045,741  short 
tons;  Ohio  with  the  fourth,  2,178,690  short  tons;  Colorado  comes 
fifth,  with  1,284,789  short  tons;  Alabama  sixth,  with  1,241,894  short 
tons,  and  Kentucky  seventh,  with  1,221,124  short  tons. 

The  statistics  of  the  production  of  coal  in  the  United  States  in  1906 
and  1905,  by  States,  with  the  distribution  of  the  product  for  consump- 
tion, the  total  value,  and  the  statistics  of  the  labor  employed,  are 
shown  in  the  following  tables: 
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PRODUCTION   IN    PREVIOUS   YEARS. 

In  the  following  table  is  presented  a  statement  of  the  quantity  and 
value  of  the  coal  produced  in  tlie  United  States  during  the  last  five 
years,  by  States,  with  the  increases  and  decreases  inl906  as  compared 
with  1905: 

Quantity  and  value  of  coal  prodaeidin  the  United  Slata,  I90i-1306,  inthoTt  totu. 
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It  will  be  observed  that  while  the  net  increase  in  production  was 
5.5  per  cent  the  value  increased  7.7  per  cent  and  that  in  four  cases 
where  the  tonnage  decreased  the  value  increased.  The  most  notable 
instance  of  this  is  in  Virginia,  where  the  production  decreased  0.5 
per  cent  and  the  value  increased  10.8  per  cent. 

One  of  the  most  interesting  features  connected  with  the  coal-min- 
ing industry  has  been  the  comparatively  rapid  growth  of  bituminous, 
or  soft,  coal  production  in  competition  with  that  of  anthracite.  This 
has  been  particularly  noticeable  during  the  last  quarter  of  a  centuir, 
during  which  the  statistics  of  production  have  been  collected  by  the 
division  of  mining  and  mineral  resources  of  the  United  States  Geo- 
lo^cal  Survey. 

In  the  following  table  the  statistics  for  the  year  1880  are  for  the 
fiscal  year,  as  compiled  by  the  Tenth  United  States  Census.  The 
statistics  for  the  Eleventh  Census,  which  cover  the  calendar  year  1889, 
and  for  the  Twelfth  Census,  whicn  cover  the  calendar  year  1902,  were 
collected  by  this  division  of  the  Geological  Survey  in  cooperation 
with  the  Census  Bureau.  This  table  ^ows  that  while  the  produc- 
tion of  anthracite  has  increased  from  28,649,812  short  tons  in  1880 
to  77,659,850  short  tons  in  1905,  the  year  of  maximum  production — 
a  gain  ot  49,010,038  short  tons,  or  171  per  ooit— the  bituminous 


COAL.  575 

production  has  grown  from  42,831,758  short  tons  in  1880  to  342,874,867 
short  tons  in  1906,  an  increase  of  300,043,109  short  tons,  or  almost 
exactly  700  per  cent.  Although  the  anthracite  production  since  1900 
has  been  considerably  above  the  average  for  tne  preceding  decade, 
it  does  not  appear  that  anthracite  mining  will  exhibit  any  pronoimcea 
increase  in  the  futiu'e.  The  conditions  under  which  the  mines  are 
operated  and  the  increase  in  cost  of  labor,  Avith  the  decreasing  tend- 
encv  in  the  average  productive  capacity  of  the  mine  workers,  are 
making  the  use  or  anthracite  slowly  but  surely  more  and  more  a 
luxury.  As  the  expense  of  mining,  due  to  the  foregoing  conditions, 
has  increased,  prices  have  necessarily  advanced,  ana  little  hope  can 
be  held  out  for  any  permanent  decline  in  the  future.  The  increased 
expense  in  the  nunmg  of  anthracite  has  naturally  encouraged  the 
use  of  other  fuels  as  a  substitute  for  it,  and  this  tendency  is  con- 
stantly growing. 

The  use  of  anthracite  coal  was  at  one  time  an  important  factor  in 
blast-furnace  practice  and  in  other  manufacturing  mdustries,  but 
such  use  has  now  almost  entirely  ceased.  The  principal  demand 
for  anthracite  at  the  present  time,  as  will  be  the  case  in  the  future, 
is  for  domestic  purposes,  for  which  such  sizes  as  furnace,  egg,  stove, 
and  chestnut  are  required.  The  breaking  down  of  the  lump  coal  in 
•the  preparation  of  these  domestic  sizes  results  in  a  much  greater  pro- 
portion of  the  small  or  undesirable  sizes,  which  are  sold  at  less  tnan 
the  cost  of  production.  As  shown  in  the  discussion  of  anthracite 
production  in  the  subsequent  pages  of  this  report,  the  percentage  of 
the  small  sizes  has  increased  from  23.1  in  1890  to  40.9  per  cent  in 
1906,  while  the  percentage  of  the  sizes  above  pea  coal,  or  what  may 
be  termed  the  profitable  sizes,  has  decreased  from  77  to  59  per  cent. 
In  other  words,  the  production  of  the  profitable  sizes  has  mcreased 
16.8  per  cent,  while  the  production  or  the  unprofitable  sizes  has 
increased  nearly  170  per  cent.  The  profits  must  be  obtained  from 
the  prepared  domestic  sizes,  and  in  tne  face  or  these  conditions  no 
encouragement  can  be  offered  to  consimiers  of  these  grades  of  anthra- 
cite that  their  fuel  bills  will  be  decreased. 

During  recent  years  the  anthracite  operators  have  adopted  the 
policy  of  making  an  allowance  of  50  cents  per  ton  from  circular  prices 
lor  domestic  coal  purchased  in  April  of  each  year,  with  an  advance 
of  10  cents  per  ton  for  each  succeeding  month  imtil  the  schedule 
prices  are  restored  in  September.  This  has  had  a  more  salutary 
effect  in  steadying  the  anthracite  trade  than  any  other  action  taken 
by  those  controlling  the  anthracite  industry.  Its  purpose  is  to 
encourage  the  purchase  of  coal  in  the  spring  and  early  summer,  mak- 
ing the  cellars  of  the  consumers  the  storage  places  for  the  following 
wmter,  and  at  the  same  time  causing  the  mines  to  be  operated  more 
regularly  and  thus  to  give  more  steady  employment  to  employees 
throughout  the  year. 
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Annual  jnvdvctUm  0/  coal  in  the  United  Stata,  liS0~WQ6. 
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eO,tl8,CKI 
57,367,91 
67,«71,W 
41,373,50 
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73,1511,7(1 
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The  statistics  r^arding  the  distribution  of  the  coal  production  of 
the  United  States  for  consumption  have  been  obtained  only  since 
1889.  These  are  shown  in  the^  following  table^  together  with  the 
value  of  the  product,  the  statistics  of  labor  employed,  and  the  aver- 
age working  time  made  by  mine  employees: 

DUtribfUion  of  the  coal  product  of  the  United  States,  1889-1906,  in  short  tons. 


Year. 


180O. 
1»1. 
18B2. 
1808. 
18M. 
1S05. 
18B6. 
1807. 
1806. 
18B0. 
1900. 
1901. 
1902. 
1903. 
1904. 
1906. 
1906. 


Loadodat 

Sold  to  local 

mines  for 

trade  and  used 

shipment. 

by  employees. 

113,776,701 

o,  50o,  099 

128,365,965 

9,009,285 

137,920.346 

8,871,882 

j        146,372,008 

9,704,678 

'        152,941,800 

9,728,815 

142,833,319 

8,764,538 

158,380,289 

9,655,505 

150,176,155 

9,502,927 

165,603,626 

9,922,276 

180.960,111 

8,927,514 

206,754,746 

9,075,756 

223,782,088 

9,077,242 

245,010,812 

V,  uvO,  <IUO 

247,642,852 

9,781,996 

299,813,428 

11,107,917 

296,142,355 

16,519,043 

■        324,050,447 

12,208,687 

'        341,526,765 

11,640,238 

Used  at  mines 

for  steam  and 

heat. 


Made  into 
coke. 


5,382,265 
5,063,953 
6,056,001 
6,210,767 
6,712,284 
6,307,296 
6,677,539 
7,184,832 
6,941,419 
7,921,280 
8,662,864 
9,180,746 
10,379,546 

V,  avUf  oDl 

12,633,653 

7,876,463 

14,042,173 

14,833,984 


13,561,848 
15,331,760 
15,718,440 
17,041,528 
12,960,785 
12,836,373 
18,404,197 
16,122,443 
17,761,878 
22,167,363 
27,247,826 
27,634,951 
28,314,150 
34,160,730 
33,801,418 
31,278,537 
42,412,328 
46,156,301 


Year. 


Total  product.  I    Total  value. 


1889 141,229,513 

1890 157,770,963 

U91 168,566,660 

1»2 179,329,071 

IttS 182,352,774 

1894 170,741,526 

1895 193,117,530 

1806 191,986,357 

1897 200,229,199 

1886 219,976,267 

1880 253,741,192 

WOO.; 260,684,027 

1901 293,299,816 

1902 301,590,439 

1908 357,356,416 

1904 351,816,308 

1905 392,722,635 

1906 '  414,157,278 


1160,226,323 
176,804,573 
191,133,135 
207,566,381 
208,438,696 
186,141,564 
197,799,043 
196,640,166 
198,897,178 
208,023.250 
256,094,234 
306,688,164 
348,926,060 
367,032,069 
503,724.381 
444,371,021 
476,537,294 
513,079,809 


Average 

price  per 

ton. 


$1.13 
1.12 
1.13 
1.16 
1.14 
1.09 
1.02 
1.02 

.99  . 

.95  ! 
1.01 
1.14  I 
1.19  ' 
1.22  I 
1.41  ! 
1.26 
1.21 
1.24 


Average 
number 
of  days 
active. 


216 
223 
212 
201 
178 
195 
185 
179 
190 
214 
212 
216 
197 
220 
202 
212 
209 


Average 
number 
of  em- 
ployees. 


318,204 
205,803 
341,943 
363,309 
376,206 
382,870 
386,656 
307,701 
401.221 
410,635 
448.581 
485,544 
518, 197 
566.250 
503.603 
626.035 
640,780 


In  the  following  table  is  presented  a  statement  showing  how  the 
coal  production  of  the  five  principal  States — ^Pennsylvania,  West 
yirdiiia,  Illinois,  Ohio,  and  Alabama — ^has  grown  relatively  to  the 
totd  production  since  1860.     The  statistics  are  given  for  each  ten 

fears  from  1860  to  1900,  and  annually  from  1901  to  1906,  inclusive. 
t  will  be  observed  that  Pennsylvania's  proportion  has  decreased 
from  74  per  cent  in  1860  to  48.4  in  1906.  West  Virpnia,  which  was 
not  a  State  in  1860,  contributed  1.8  per  o^nt  of  the  total  in  1870 
and  10.5  per  cent  in  1906.  Illinois  has  just  doubled  its  percentage, 
that  State  contributing  6  per  cent  of  the  total  in  1860  and  10  per 
cent  in  1906.  Ohio's  percentage  has  declined  from  8.7  to  6.7,  while 
Alabama's  has  grown  rrom  ).07  to  3.2. 
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8«i  fiur  »»  known,  tlte  lir$l  ntentioo  of  the  occurrence  of  coal  in 
l)t*>  I'lutnl  $l«t^  is  c^tnt«ined  in  ibe  journal  of  Father  Hennepin, 
ft  .Wuil  missio«*rA',  who  in  1679  reoorJed  a  "wje  mine"  on  Illinois 
Riwr  n«ir  ih^  pivi»nt  city  of  Ottawa.  HI.  The  first  actual  minine  of 
t\v«l  w«Wi  in  iHp  KichnhHKl  f»*sin,  Virpnia,  about  70  reare  after  Father 
U<>nn<*rtin's  »!isK>H>(VTY  in  Illinois,  hut  the  fira  re«Ktis  of  production 
(y\MH  tW  Virjrinia  ntino^  »-icre  fiw  the  year  IS22.  when,  according 
1o  <«»e  amh^mt^k-,  .S4.(XX>  t<w«s  wwe  miDfd.  Ohio  ptvbably  ranks 
{•poi^nil  in  pntMit^k-  ^^  pixxtuciiiwi.  *£  coal  w:a£  disrovercd  there  in 
(7W,  ^u1  tJ»  woyds  *if  piy«ducii.-»n  da»  hack  onhr  to  1S38.  Tbe 
ntinitu;  ttf  anthrmte  in  Pennsylvania  Iwcan  about  1790,  and  it  is 
MuM  tfi*(  in  ISi^T  -Vi  Uins  »*«  i^^iipped  lo  t"ohiinl«a, Pa.  Reports  erf 
iho  anthtat^t*  omJ  m»i)e  «*  HsoaDy  h«nin  with  the  year  IS20,whea 
SW  tons.  1  t^in  ftir  e«oh  d*v  <if  ihe  ypw,  wwr  s^iq^ped  lo  PhUadelphia 
Cfvwn  th**  )ie})^:h  rrs^'vn.  Pri<ir  t^^  ihis,  however,  in  ISH,  a  Giupment 
<^  a  1'•^n^  «^s  nuMle  fhvn  Oarh.Mtdale.  a}^  to  Philade^ihia,  and  in 
ihf  ^^lliim-inc  l«h}e  lW  rovidnciioin  i>  ooreadeired  to  hare  begun  in 
l)Mit  X^Mtr.  11  is  niv^hle  ihai  ihe  aoruaj  jmydocacD  pnor  to  1820 
w».-«  ly-t^iiy^  2..VV'  *nd  S-ftV  t^ins. 

fVtm  1SU  to  ibc  fl.tsp  rtf  l<>f*  liw  uitaI  qaaatirr  <tf  coal  pro- 
ThKvsl  in  iW  I'mtM  Swtjws  has  ajn«om»d  to  «.3S4^734,143  tawt 
K>n»-    Mon>  tWn  .*iO  fx^  omi  of  ila$..  or  otwt  S^tOjOOOfiOO  tons, 
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l)een  from  Pennsylvania,  the  anthracite  production  in  that  State 
ng  amounted  to  1,845,906,009  tons,  while  the  bituminous  output 
ennsylvania  has  amounted  to  1,695,926,076  short  tons.  Illinois 
s  second,  with  a  total  production  of  594,551,163  tons,  and  Ohio 
I,  with  460,626,939  tons;  West  Virginia,  although  not  coming 
existence  as  a  separate  State  until  1863,  ranks  fourth,  with  a 
.  production  in  44  years  of  386,106,956  tons;  Alabama  comes 
,  with  150,483,856  tons;  and  Maryland  sixth,  with  142,073,920 

le  following  table  gives  the  production  in  each  State  from  the 
of  earliest  record  to  the  close  of  1906 : 
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COAIi  FTEIiDS  OF  THE  XIKnTBD  STATES. 

The  coal  areas  of  the  United  States  are  divided,  for  the  sake  of 
conyenience,  into  two  great  divisions,  anthracite  and  bituminous. 

The  areas  in  which  anthracite  is  produced  are  conj&ned  abnost 
exclusively  to  the  eastern  part  of  Pennsylvania,  and  usually  when 
tha  anthracite  fields  of  the  United  States  are  referred  to  tnose  of 
eastern  Pennsylvania  are  considered.  This  region  is  included  in  the 
counties  of  Susquehanna,  Lackawanna,  Luzerne,  Carbon,  Schuylkill, 
Columbia,  Nortnumberland,  Dauphin,  and  Sullivan,  and  underlies  an 
area  of  about  484  square  miles.  In  addition  to  these  well-known 
anthracite  fields  of  Pennsylvania  there  are  two  small  areas  in  the 
Rocky  Moimtain  region  where  the  coal  has  been  locally  anthracited, 
although  the  production  from  these  districts  has  never  amounted  to 
as  jxmcti  as  100,000  tons  in  any  one  year.  One  of  these  localities  is 
in  Gunnison  Coimty,  Colo.,  and  the  other  in  Santa  Fe  Coimty,  N.  Mex. 
The  coal,  although  only  locally  metamorphosed,  is  a  true  anthracite 
and  of  a  good  quality.  In  previous  years  some  coal  which  was  classed 
as  anthracite  was  mined  and  sold  in  New  England.  The  productive 
area  was  confined  to  the  eastern  part  of  Rhode  Island  and  the  counties 
of  Bristol  and  Plymouth,  in  Massachusetts.  This  product,  however, 
is  in  reality  a  graphitic  and  not  an  anthracite  coal,  and  is  no  longer 
mined  for  fuel  purposes.  The  production  in  the  last  few  years  has 
been  included  with  the  graphite  production. 

The  bitimmious  fields  are  scattered  widely  over  the  United  States, 
and  include  altogether  an  area  of  something  over  335,000  square  miles. 
They  are  divided  into  the  following  subdivisions: 

(1)  The  Triassic  field,  embracing  the  coal  beds  of  the  Triassic  or 
New  Red  Sandstone  formation  in  the  Richmond  basin,  in  Virginia, 
and  in  the  coal  basins  along  the  Deep  and  Dan  rivers,  in  North  Caro- 
lina:  (2)  the  Appalachian  field,  whicn  extends  from  the  State  of  New 
York  on  the  north  to  the  State  of  Alabama  on  the  south,  having  a 
length  northeast  and  southwest  of  over  900  miles  and  a  width  ranging 
from  30  to  180  miles ;  (3)  the  northern  field,  which  is  confined  exclusively 
to  the  central  part  of  Michigan ;  (4)  the  eastern  interior  field,  embracing 
the  coal  areas  m  Indiana,  Illinois,  and  western  Kentucky;  (5)  the  west- 
em  interior  field,  including  the  coal  areas  west  of  the  Mississippi  River 
south  of  the  forty-third  parallel  of  north  latitude  and  east  of  trie  Rocky 
Mountains;  (6)  the  Rocky  Mountain  field,  containing  the  coal  areas 
in  the  States  and  Territories  lying  along  the  Rocky  Mountains;  (7) 
the  Pacific  coast  field,  embracing  the  coal  districts  of  Washington, 
Oregon,  and  California. 

By  far  the  most  important  of  these,  from  a  productive  standpoint, 
is  the  Appalachian  field,  which  includes  the  areas  contained  in  western 
Pennsylvania  and  in  Ohio,  Maryland,  Virginia,  West  Virginia,  eastern 
Tennessee  and  Kentucky,  Greorg^a,  and  Alabama.  This  region  con- 
tains an  area  of  70,807  square  imles  underlain  by  coal,  and  m  1906  it 
produced  233,473,524  short  tons,  or  68.1  per  cent  of  the  total  bitu- 
minous product  of  the  United  States.  Next  in  importance  is  the  cen- 
tral field,  which  contains  58,000  square  miles  ana  produced  in  1906 
59,457,660  short  tons,  or  17.34  per  cent  of  the  total.  The  Western 
coal  field,  the  third  in  productive  importance,  contains  94,076  square 
miles  and  produced  in  1906  23,086,348  short  tons,  or  6.73  per  cent  of 
the  total.     The  Rocky  Mountain  region  is  the  largest  in  point  of  size. 
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having  a  little  over  100,000  square  miles  of  area,  and  produced  in  1906 
22j064,003  short  tons,  or  6.44  per  cent  of  the  total. 

Brief  descriptions  of  the  coal  fields  of  each  State  are  given  in  the 
subsequent  pages  in  connection  with  the  discussion  of  the  production 
by  States.  For  a  more  extended  description  of  the  coal-producing 
areas  of  the  United  States  the  reader  is  referred  to  the  Twenty-second 
Annual  Report  of  the  United  States  Geological  Survey,  Part  III, . 
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e  following  table  shows  how  the  production  in  each  of  the  six 
ipal  bituminous  areas  has  developed  since  1887  and  how  the  per- 
ges  of  the  total  produced  by  each  during  the  last  three  years 
•are  with  one  another.  From  this  table  it  appears  that  the  per- 
ge  of  the  total  produced  in  the  Appalachian  district  has  increased 
63.11  in  1887  to  68.1  in  1906.  The  Eastern  Interior  or  IlUnois- 
na  field  has  increased  its  percentage  of  the  total  from  16.50  to 
,  and  the  Rocky  Moimtain  field  from  4.15  to  6.44.  The  Western 
ior  field,  however,  which  includes  Iowa,  Kansas,  Missouri, 
nsas,  Indian  Territory,  and  Texas,  and  which  in  1887  con- 
ted  11.49  per  cent  of  the  total,  produced  only  6.73  per  cent  in 
The  following  table  also  shows  how  the  production  of  each 
in  1906  compared  with  1905  and  with  1887: 

Total  production  of  each  field,  1887-1906,  in  short  tons. 

Bituminous. 


.square  miles.. 


Year. 
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Northern. 
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.square  miles. 


Year. 


Bituminous. 
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Western  In- 
terior. 
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Pacific 
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I'ffffhiHUm  of  fM  nix  principal  bUuminMtM  coal  JUkU  m  1887,  1902,  ISOSr  1904,  1905, 
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317.75 
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7.60 
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•  8.61 

14.30 

10.84 

a  Decrease. 


HANK    OF  rOAl^-PKODlTClNG  STATES. 

\\\  tho  follow iti^  tables  the  coal-producing  States  are  arranged 
HiMMirdihtf  to  rank  in  1905  and  1906,  first  in  the  quantity  of  coal 
prod\UHHV  and  tluMi  according  to  the  value  of  the  product,  with  the 
(odd  «nd  pcrtMMitagi^  of  both  quantity  and  value  contributed  by 
oMobStiUo. 

11\o  n\imt  important  change  reconled  in  this  table  as  the  Result 
of  (bo  conditions  which  existed  in  1906  was  the  displacement  of 
llbnois  a8  the  second  in  rank  ainoni::  the  coal-producing  States. 
Vwv  w^veral  yeai>*  Wi\st  Virginia  has  been  creeping  up  on  Ulinois, 
wnd  in  190f^  took  the  p^vsdtion  held  by  Illinois  since  1876,  just  30 
\x^ttt>4  befx\r^\  The  fact  accomplisheil  in  1906  would  unquestionably 
bw\e  ^Hvnnvd  within  a  war  or  two  at  any  rate,  but  it  was  possibly 
imvipitate\l  by  the  suj^^H^nsion  of  mining  in  the  spring  of  1906  in 
tb\v^>  ?<tat^\s  w'^xere  the  mine  wx^rkers  are  organized.  It  is  true  that 
n\^twitb?ttan\hiv^  the  alnu^st  ov^mnlele  shut  down  of  the  Illinois 
nun<\><  fxNf  a  |>en\Hl  of  alnnif  1 1  wWi^i.  thai  State  exhibited  a  normal 
in\^^XM^M^  o\x^r  V,HVN,  aixd  if  ha^^  l>e<^n  claimcil  that  the  jH^oduction 
w\^nbl  n\Nt  ha\-e  K>en  ai\v  larpf^r  had  there  be<eii  no  interruption  to 
nuniiV|5:  \>^vrathNtxs.  But  it  fc  aW  true  that  during  the  shut  down 
nn  xNtbev  St^^ftv^  nuniix^  in  \Ve<st  Vinrinia  w*s  exoeptioDaUy  active 
auxt  >n  addithN^x  to  the  ino^^a;«^^  |Mv>auction  at  the  operating  mines, 
\^ew  tx'^wtxM^x  x^as  ^^^y^ivfy^  \ip  ar^d  nixjch  new  dex^elojfmient  wori^ 
Ma^ysl  \^  a  resxdt  ^^f  the<s^  <vMrKiiti<msi  Wessi  Vii|!mia  in  1906 
>ihxNW\s<  a  Urjjer  ^>vw>a^  tJvwi  ay^v  iMhe^r  State  and  took  second 
^^)axV  h  ts  Ytot  hk^.  itx  view  ^sf  the  tiexrlopmeaits  made  and  in 
IMN'^w^,  that  \X\^t  V^TiTi^i*  ^^11  be  ;<Axpf^ted. 
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The  only  other  changes  in  rank  among  the  10  leading  Stat«s  was 
the  resumption  by  Alabama  as  fifth,  exchanging  places  with  Indiana, 
which  had  siipplanted  Alabama  in  1905,  and  the  displacing  of  Kansas 
by  Tennessee  as  the  tenth  State  in  producing  importance. 

The  record  for  1906  shows  that  Pennsylvania  has  once  more  fallen 
below  50  per  cent  of  the  total  production  of  the  United  States.  In 
the  combmed  production  of  anthracite  and  bituminous  coal,  Penn- 
sylvania as  recently  as  1880  was  credited  with  two-thirds  of  the 
total  coal  output  of  the  country,  but  the  proportion  produced  in. 
that  State  has  been  ^adually  declining  and  in  foiu-  of  the  last  iive 
years  the  percentage  nas  been  less  than  50.  In  1906  Pemisylvania 
produced  48.4  per  cent  of  the  total,  17.2  per  cent  being  represented 
by  the  anthracite  and  31.2  per  cent  by  the  bituminous  production. 
Of  the  other  important  States,  West  Virginia  contributed  10.5  per 
cent,  Illinois  10  per  cent,  Ohio  6.7  per  cent,  Alabama  3.2  per  cent, 
and  Indiana  2.9  per  cent. 
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MS  OF  COAIi  PRODUCED  IN  THE  UIOTTBD  STATES. 

B  general  discussion  of  the  coal  production  of  the  United 
nly  two  divisions  are  considered,  anthracite  and  bituminous, 
5r  product  including  the  small  anthracite  output  of  Colorado 
V  Mexico.  In  the  bitiuninous  production,  however,  in  addi- 
he  small  Rocky  Mountain  output  of  anthracite  is  also  included 
duction  of  coals  generally  classed  as  semianthracite,  semi- 
ous,  cannel,  block,  splint,  and  lignite  or  subbituminous.  In 
>^nng  table  the  production  of  these  varieties  of  coal  in  1905 
6  is  reported  as  prepared  from  the  schedules  returned  to  the 

It  should  be  stated,  however,  that  this  classification  makes 
a  to  technical  exactness.  It  has  been  compiled  from  the 
>f  the  producers  to  the  inquiry  '*Kind  of  coal  produced"  on 
^ules,  and  such  replies  are  m  some  minor  cases  based  on 
icertain  knowledge.  In  fact,  the  varieties  of  the  different 
ide  so  imperceptibly  from  one  to  another  that  no  exact  sepa- 
\  possible.  It  IS  believed,  however,  that  in  this  classification 
itity  of  each  kind  of  coal  produced  is  approximately  indicated, 
iciently  correct  for  practical  purposes  and  shows  that  in  addi- 
the  production  of  anthracite  m  Pennsylvania  there  were 
hort  tons  mined  in  Colorado  in  1905  and  60,248  tons  in  1906. 
jxico  produced  24,415  short  tons  of  anthracite  in  1905,  but 
iction  of  this  variety  of  coal  was  reported  from  that  Territory 

Semianthracite  is  reported  from  Pennsylvania,  Colorado, 
Territory,  Virginia,  Montana,  and  Arkansas.  Bitxmiinous  coal 
duced  m  27  States  and  Territories  in  1905  and  from  24  in 
i  forms  by  loi^  odds  the  largest  part  of  the  total  production, 
ominous  coal  is  produced  in  17  States  and  Territories,  with 
b^inia  first,  followed  in  order  by  Pennsylvania,  Maryland, 
Virginia,  and  Montana.  Wyoming  leads  in  the  production  of 
T  subbituminous  coals,  over  70  per  cent  of  the  production  of 
le  being  so  classed.  It  should  oe  stated  in  this  connection 
3  believed  that  the  classification  of  the  so-called  black  lignites 
locky  Moxmtain  States  as  lignites  is  erroneous,  as  they  are 
distmct  from  the  real  lignites  or  brown  coals.  They  are  not 
in  chemical  composition,  in  color,  or  in  physical  character- 
They  lie  between  the  lignites  or  bro^Ti  coals  and  the  true 
ous  coals,  and  in  order  that  a  proper  distinction  may  be  made 
1  ** subbituminous"  has  been  adopted  by  the  Geological  Sur- 
>roperly  applicable  to  them.  It  is  in  tKis  variety  that  Wyo- 
ids,  with  Colorado  second  and  New  Mexico  third.  A  part  of 
fomia  and  Oregon  product  should  also  be  included  imaer  this 
rhe  principal  producers  of  true  lignite  or  brown  coals  are 
nd  North  Dakota.  .The  comparatively  small  production  of 
joal  was  obtained  from  9  States  in  1905  and  7  in  1906,  of 
lentucly,  Indiana,  and  West  Virginia  are  the  principal  ones. 
irginia  is  also  creaited  with  nearly  all  of  the  splint-coal  pro- 
while  Indiana  is  the  leading  producer  of  blocK  coal. 

50— M  R  1906 38 


592 


MINERAL    RESOURCES. 


•e«» 

o 


1 


CO 


00 


i 


I 


O 


•«* 


SS' 


o 


^ 


6 


a 
m 


CO 


3 

•g  o 

si 

Ii3 


00 

3 
I    O 

a-9 


c2i 


IH 

o 
-«5 


00 

3 
O 

c 

a 

3 


O 

c 

IH 

H 
o 


00 


8 


■^    «^    M 


«k      a^      >^ 

1-1      »>. 


•^      a^      «^ 

I^ODi 


OS 


'5$ 


1/5  ^H 


§§ 


CO 


^^50eo 


c^ 


r-t 


Oi""*" 


CO 


CI 


CO 


Cb 


■^      «^       a^ 

C4(O00 


o 
eo 


8 


s? 


s 


Si 


Oil 


S588 


So 

CO 

o 


QO 


^ 


Is? 


t^  O  t^  'V  00 

COi-t 


s 


eo 


ioeo( 

I  I— t  .-H  I 

iCOOS< 


i-T  so  ^"5( 


l«-«^l>-00C0i-«OJ— ^< 
lOSQCOMQ— i.-H«0( 
'-HOOSOONtOcCi 


u5'^oot>.co«05<e3ooi>.eoi-tcOQOOi'^eooi-i'««cog3Qeo 
?2»5ri'^©SQB'«*2>^«5s«t>.St>.>ocoQ«o»-ir>.5Jeooi 
'*eQeo«ooooo«^b»"'rt^eo"'r^o5«oi?5^i-i®'^cot- 

lo'og'g wfi-ri4't'ro(r«o;o'«o'«-J'c*fweo'oror«-ri-r  .-r.-r 


8 


3 
•O 
O 

c 

oo 

a> 
•O 

3 

I 


C^ 

^ 


3 


s 


£ 


4 
o 

s 

a 

8 

a 
s 


S 


3 

"3 

a 


% 


CO 


98 

8 
I 

a 


en 

o 


% 

3 

a 


O 
W5 


8^ 


O 


03 
O 
V 

a 

a 

o 

tn 

C 

o 


00 

V 
T3 
3 

C 


AiPh^O 


COAL. 


583 


9 


!g§l§  SSSSS  §§Sss  §iS§§  §§§Bi  §§§§g  §§ii§  §iSi§  §§1 

MM  §¥§¥§  iWss  gs§si  sisii  mii  mii  mii  iim^  ^ 

^^^cf  cr«co«V  V«9«9«V~  oooTsVa  weowtsi'  sVsS5§f  8Sf?f?f8  $'^3^55  SS"  SS'SSS  I 

s 


eo 


•o      «-< 


9 


S^l 


;$ 

»»>. 


»o 


u5u5  «oSf^ 


C^  to  CO  0>  Q    t^'^^a  I 
^  to    '«•  CS  »»3  •"• " 


;si 


sa 


\U\ 


r-t     O  h-OOO-T      »0 


:2SSJ::8  SS§§| 


QQQQS    QC<s^O    52'3V'^ciicc  o ai»90 

?5ooo«   5Qt*co5    oiujt-tioeo  "^roccotjaj 

O^C4^>iO    O^OC4aO    ^oocococo  ot^cJoocS 

fOneooo    ■^'^eit^'-^  CiO'S^^  Q!C»^^f*^?cr 

cl-vioo    ooc^'vo^    •oo5oo»-i«  c^oco^ra 

1-^  ^H  ^H  t-H     t^r^w^C^,^  ^H  i-^  ^^  r-t  ^ 


«    CieocDOO    oooo 


22S  8^§S8  2S§§25 

iM  »-<  «H  ^H  ipH 


§ 


:S 


ir^^tiOt 


M    co«oaoM«c 


2t5  gJS?5?J?5  J3J3SSS  8SS8a8  r:: 


SS9  s'isSisS  *^9£3iiSkS  S*^SSS  *^r*SS'52  '^fe'SS^  •^'cslw-^'o  o'r^ooo)* 
SwS  OQoEaSSS  SeoSoon   33»SS   %$»%%   «%$S&   SoooSoSoSo   SaoooSo< 


594  MINEBAL.   BESOUBGES. 

I/ABOB  STATISTICS. 

In  the  following  tables  are  shown  the  number  of  men  employed 
and  the  average  tune  worked  in  the  coal  mines  of  the  United  States 
during  the  last  5  years^  by  States,  and  the  total  number  employed  in 
the  anthracite  and  bituminous  mines,  with  the  average  working 
time,  since  1890.  The  total  nimiber  of  men  employed  in  1906  was 
640,780,  against  626,035  in  1905,  and  593,693  in  1904.  Of  the  total 
number  of  employees  in  1906,  478,425,  or  nearly  75  per  cent,  were 
bituminous-mine  workers,  and  162,355,  or  somethmg  oyer  25  per  cent, 
were  employed  in  the  anthracite  mines.  An  interesting  fact  exhib- 
ited in  this  table  is  that  notwithstanding  the  loss  of  time  due  to  the 
suspension  of  operations  in  the  spring  of  1906,  which  is  referred  to 
more  particularly  in  another  portion  of  this  report,  the  average  num- 
ber of  days  worked  by  each  employee  in  the  oituminous  mines  was 
213,  against  211  in  1905,  when  tne  amount  of  idle  time  due  to  labor 
disaflections  was  insignificant.  During  1906,  211.304  men,  or  44 
per  cent  of  the  total  bituminous  workers,  were  idle  lor  an' average  of 
63  days,  and  the  total  time  lost  was  equal  to  13  per  cent  of  the  total 
time  made;  but  in  spite  of  this  the  average  number  of  days  worked 
was  greater  than  in  either  1905  or  1904.  In  the  anthracite  mines  of 
Pennsylvania  the  suspension  lasted  about  six  weeks,  and  the  average 
number  of  days  made  by  each  employee  last  year  was  195,  against 
215  days  in  1905.  The  average  number  of  aays  for  all  the  mine 
workers,  anthracite  and  bituminous,  in  1906,  was  209,  against  212  in 
1905  and  202  in  1904. 
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From  the  statistics  contained  in  the  preceding  table  and  the  totals 
of  production  in  the  earlier  pages  of  this  report,  the  following  state- 
ment has  been  prepared,  showing  the  average  annual  and  daSy  ton- 
nage per  man  from  1890  to  1906.  This  table  shows  that  in  1890  the 
average  annual  production  per  man  employed  in  the  anthracite  region 
of  Pennsylvania  was  369  short  tons,  while  the  average  daily  tonn^e 
per  man  was  1.85  tons.  In  the  production  of  bituminous  and  lignite 
coals  the  average  yearly  tonnage  per  man  in  1890  was  579  short  tons 
and  the  average  daily  tonnage  per  man  was  2.56  tons.  In  1905  the 
average  production  per  man  in  the  anthracite  region  was  470  short 
tons  TOT  the  year  and  2.18  tons  for  the  day,  while  the  bituminous 
production  shows  an  average  of  684  tons  per  man  for  the  year  and 
3.24  tons  per  man  per  day.  In  1906,  owing  to  the  suspension  of 
operations  from  Apnl  1  to  May  16,  the  average  production  per  man 
for  the  year  in  the  anthracite  mines  was  439  short  tons  and  tne  daily 
average  production  per  man  was  2.25  tons.  In  the  bituminous  mines, 
on  the  other  hand,  in  spite  of  the  shut  down,  the  average  production 
per  man  in  1906  was  717  tons  and  the  average  daily  production  was 
3.36  tons,  both  being  the  highest  on  record.  The  largest  tonnage  per 
man  for  any  year  in  the  antnracite  region  was  in  1903,  when  the  men 
produced  496  short  tons,  working  an  average  of  206  days  in  the  vear 
and  producing  2.41  short  tons  per  day.  The  highest  average  daily 
tonnage  in  the  anthracite  region  per  man  was  made  in  1899,  when  each 
employee  was  credited  with  a  production  of  2.5  tons,  but  on  account 
of  the  small  number  of  days  worked  in  the  year  (173)  the  average 
production  per  man  amounted  to  only  433  tons.  The  highest  yearly 
average  per  man  in  the  bituminous  mines  prior  to  1906  was  713  tons, 
made  in  1899,  wliile  the  best  average  daily  tonnage  was  that  made  in 
1906.  It  will  be  observed  that  the  daily  efficiency  record  in  the 
anthracite  region  has  shown  a  declining  tendency  during  the  last  few 
years,  wliile  that  of  the  workers  in  the  bituminous  regions  nas  increased. 
But  it  will  also  be  observed  that  in  1903,  1904,  and  1905,  when  there 
were  no  strikes  to  speak  of,  the  number  of  days  worked  in  the  anthra- 
cite mines  was  considerably  above  the  average,  as  was  also  the  ton- 
nage per  man  per  year.  This  was  undoubtedly  due  to  the  previously 
mentioned  policy,  adopted  by  the  anthracite  operators  in  recent  years, 
of  allowing  discounts  during  the  spring  and  summer  from  the  regular 
circular  prices,  which  encourages  the  purchase  of  coal  at  that  time 
and  its  storage  in  the  cellars  of  consumers,  thus  giving  more  steady 
employment  to  the  mine  workers  throughout  the  year,  and  avoiding 
in  large  degree  the  shutting  down  of  the  mines  during  the  summer. 
Except  for  the  suspension  in  the  spring  of  1906  the  averages  for  the 
year  would  have  compared  favorably  with  those  of  the  three  preced- 
ing years.  The  increased  production  of  bituminous  coal  per  man  per 
day  is  accounted  for  in  the  more  extended  development  of  the  use  of 
undercutting  machines,  the  statistics  of  which  are  discussed  in  sub- 
sequent pages  of  this  report. 
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ProdueUon  of  eoal  according  to  nvmber  o/  pfrtoni  employed,  1S90-HMS. 
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In  connection  with  the  statistics  of  labor  employed  in  the  bitumi- 
Dous  cod  minea  of  the  United  States,  the  Gfeological  Survey  has 
during  the  past  4  or  5  years  included  in  its  schedules  an  inquiry  as  to 
the  number  of  hours  constituting  a  day's  work.  It  will  be  remem- 
bered that  by  the  terms  of  the  award  of  the  Anthracite  Goal  Strike 
Commission,  which  ■  terminated  on  March  31,  1906,  the  anthracite 
coal  mines  of  Pennsylvania  were  placed  upon  a  9-hour  basis  for  all 
company  men,  or  those  working  by  the  day,  with  the  exception  of, 
hoisting  engineers,  other  engineers,  and  pumpmen,  who  were  allotted 
8  hours  for  a  day's  work.  Xo  number  of  hours  was  prescribed  for 
the  miners  themselves,  for  the  reason  that  in  the  anthracite  region, 
as  in  the  bituminous  regions,  practically  all  the  coal  is  mined  by  con- 
tract at  so  much  per  ton,  or  per  mine  car,  by  yardage,  or  by  other 
basis  of  measurement  of  the  coal  mined.  By  an  agreement  between 
the  operators  and  the  representatives  of  the  miners  the  award  of  the 
Strike  Gommiasion  has  oeen  extended  without  change  for  another 
term  of  3  years,  or  until  March  31 ,  1909. 

The  statistics  for  the  bituminous  mines  sliow  that  in  the  States 
where  the  miners  are  more  thoroughly  organized  the  8-hour  day 
prevails.  Throughout  the  central  and  western  fields,  for  instance, 
and  in  Ohio  and  Michigan  by  far  the  laiger  number  of  niiners  have 
worked  8  hours  a  day  for  the  last  3  or  4  years.  In  Pennsylvania 
there  were  in  1906,  92,082  men  employed  at  744  mines  that  worked  8 
hours,  against  60,297  men  at  669  mines  in  1905  and  77,960  men  at 
637  mines  in  1904.  The  States  in  which  the  10-hour  day  prevails  are 
West  Vireinia,  Alabama,  Colorado,  Maryland,  Wyoming,  and  Vir- 
ginia. !^ntucky  and  Tennessee  are  divided  principally  between  9  and 
10  hours. 

There  are  so  many  influences  affecting  the  production  of  coal  in 
the  different  States  that  it  has  not  been  possible  to  draw  any  reliable 
concltisions  in  regard  to  the  effect  of  the  length  of  the,  day's  work 
upon  the  intensity  of  labor,  though  some  averages  are  presented  in 
the  following  pages  which  may  or  may  not  indicate  the  tendency 
in  this  particular.  Principal  among  the  influences  is  the  rapidly 
increasing  use  of  mining  machinery  among  the  bituminous  mines 
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and  other  mechanical  equipment  which  has  for  its  ohject  the  cheap- 
ening of  production  ana  the  increase  of  output  per  man.  The  most 
striking  facts  presented  have  been  the  decreased  production  per 
man  per  day  in  the  anthracite  region,  where  mining  machines  are 
not  employed^  and  the  increased  output  per  man  per  day  in  the 
bituminous  districts,  which  is  due  in  most  part  to  undercutting 
machine  IT - 

In  the  following  tables  the  figures  are  dven  for  the  more  important 
States,  the  ones  omitted  having  too  small  a  production  to  be  of  any 
interest  in  this  report : 
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In  the  following  table  is  presented  a  statement  of  the  average 
production  per  man  per  day  and  per  year  compared  with  the  average 
number  of  days  worked  by  each  man  and  the  nours  per  day  reported 
by  the  majority  of  mines  in  the  important  coal-producmg  States 
during  the  last  3  years.  It  is  not  claimed  that  this  statement  indi- 
cates accurately  tne  effect  the  number  of  hours  per  day  exerts  upon 
the  intensity  or  labor,  because  the  conditions  vary  materially  in  the 
different  States.  In  Utah,  for  instance,  where  8  hours  is  the  prevail- 
ing length  of  the  labor  day,  the  average  tonnage  per  man  is  among 
the  highest  in  all  three  years,  and  this  State  furnishes  the  best  record 
of  all  m  both  respects,  while  Wyoming,  Colorado,  New  Mexico,  and 
Maryland,  which  are  lO-hour  per  day  States,  are  close  rivals  of  tjtah. 
But  if  we  take  the  averages  as  obtained  from  this  table  the  results 
appear  to  be  in  favor  of  the  longer  working  day.  Twenty-two  States 
are  included  in  the  table.  In  9  of  these  (excluding  rennsylvania 
anthracite  and  including  only  the  bituminous  production)  tne  ma- 

t'ority  of  the  mines  are  worked  either  9  or  10  hours  and  in  13  the  8- 
lour  day  prevails.  The  average  of  the  average  tonnages  for  the  year 
per  man  in  the  States  working  the  longer  day  in  1905  was  730.6  tons, 
and  in  1906,  801.3  tons.  In  the  8-hour  States  the  corresponding 
figures  were  580.8  tons  in  1905  and  517.7  tons  in  1906.  Moreover, 
it  appears  that  the  men  who  work  10  hours  per  day  make  more  days 
in  tne  year.  The  average  number  of  days  made  in  the  9  States  work- 
ing 9  or  10  hours  was  230  in  1905  and  243  in  1906,  while  in  the  13 
8-nour  States  it  was  203  in  both.  1905  and  1906.  The  average  daily 
production  per  man  was  3.16  tons  in  1905  and  3.28  tons  in  1906. 
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LABOR    TROUBLES. 

With  the  exception  of  1902,  a  year  made  famous  in  the  history  of 
coal  mining  by  tne  most  bitterly  contested  strike  ever  known  in  the 
anthracite  region  of  Pennsylvania  and  by  sympathetic  or  coordinate 
strikes  in  the  organized  bituminous  States,  there  was  more  idle  time 
due  to  labor  controversies  in  1906  than  in  any  vear  for  which  statis- 
tics of  this  character  have  been  compiled.  Ana  yet,  as  it  appears  on 
the  record,  there  were  practically  no  '* strikes"  in  1906,  and  the  statis- 
tics for  the  year  show  that  the  average  time  made  by  the  mine  workers 
was  normal  when  compared  with  the  averages  in  recent  years. 

It  was  apparent  to  both  operators  and  miners  several  months  in 
advance  that  there  would  be  a  suspension  of  mining  operations  when 
the  existing  wage-scale  agreements  expired  on  March  31,  and  in  antici- 
pation of  such  suspension  the  mines  in  all  the  organized  districts  were 
worked  to  their  utmost  capacity  during  the  winter  and  the  month  of 
March,  the  operators  being  actuated  by  a  desire  to  provide  a  supply 
of  fuel,  while  the  miners  were  urged  on  by  the  necessity  of  providing 
a  fund  to  carry  them  over  the  threatened  period  of  idleness.  Each 
side  of  the  controversy  thus  in  helping  itself  helped  the  other,  and 
when  April  1  arrived  without  an  agreement  having  been  reached  each 
side  was  in  an  unusually  strong  position.  The  oflScials  of  the  mine 
workers'  union  were  not  authonzed  by  a  vote  of  the  organization  to 
call  a  strike.  The  men  were  simply  requested  to  suspend  work  on 
April  1,  pending  a  settlement  of  the  wage  scale,  and  this  request  was 
generally  compUed  with.  In  the  anthracite  region  of  Pennsylvania  the 
miners  formulated  demands  for  certain  changes  in  their  conditions  of 
employment,  but  as  the  region  had  been  peaceful  and  prosperous  for 
3  years  imder  the  awards  of  the  Strike  Commission,  the  operators 
declined  to  entertain  the  demands  and  simply  proposed  a  renewal  of 
those  awards  for  another  term  of  3  years.  After  an  idleness  of  about 
6  weeks  this  proposition  was  finally  accepted  without  amendment  by 
the  miners. 

The  controversy  in  the  bituminous  fields  was  more  prolonged  and 
attended  with  more  ill  feeling  than  in  the  anthracite  region.  At  times 
appearances  of  a  peaceful  settlement  were  decidedly  remote,  and 
several  attempts  were  made  to  secure  the  intervention  of  the  Presi- 
dent of  the  United  States.  Fortunately,  however,  there  were  com- 
paratively few  cases  of  assault  or  other  lawlessness,  and  the  situation 
did  not  develop  any  condition  requiring  the  interference  of  the  Federal 
Government.  Reference  to  some  of  the  incidents  of  the  suspension 
which  possessed  humorous  tendencies  have  been  made  in  the  intro- 
duction to  this  report.  The  most  important  effect  of  the  suspension 
on  the  industry  as  a  whole  was  the  disintegration  of  the  interstate 
agreement  which  had  been  in  existence  for  several  years. 

The  total  number  of  men  idle  because  of  the  suspension  or  because 
of  strikes  in  1906  was  372,343,  of  whom  211,304  were  bituminous 
workers  and  161,039  were  employed  in  the  anthracite  mines  of  Penn- 
sytvania.  The  average  idle  time  for  each  man  in  the  bituminous 
mines  was  63  days,  and  the  aggregate  number  of  working  days  lost 
was  13  per  cent  of  the  total  time  made.  The  average  time  i3le  for 
each  man  in  the  anthracite  mines  of  Pennsylvania  was  37  days  and 
the  time  lost  was  18.8  per  cent  of  the  time  worked.  During  the 
period  of  "suspension,''  xrom  April  1  to  May  14,  there  wasonlv  one 
mine  in  the  anthracite  region  which  kept  at  work.     The  washeries 
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which  reclaim  the  coal  from  the  old  culm  banks.  27  in  number,  were 
operated  without  interruption. 

The  statistics  of  labor  troubles  in  the  coal  mines  of  the  United  States 
in  1905  and  1906.  br  States,  are  presented  in  the  following  tables: 

StatUticM  of  labor  ttrita  \n  ihi  coal  mirus  of  (Ke  United  SiateM  in  1905  and  1906. 
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A  summanr  of  the  statistics  of  strikes  in  the  coal  mines  of  the  United 
States  since  1S99  is  given  in  the  following  table.     It  will  be  observe^ 
that  in  only  one  year  (1901)  were  the  number  of  men  on  strike  di^^ 
the  total  lost  time  less  than  they  were  in  1905,  and  even  in  this  c^^ 
the  percentage  of  the  time  lost  to  the  total  time  worked  was  in  fa^*^^^ 
of  1905. 


Summary  of  labor  strikes  in  the  coal  v\ine8  of  the  United  States,  1899-1906. 
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COAIi  MINED  BY  MACHINES. 


In  1906,  as  in  1905,  one  of  the  notable  features  presented  by  1 
statistics  of  bituminous  coal  production  was  the  growth  exhibited'  ^^ 
in  the  use  of  machines  and  in  the  quantity  of  coal  won  with  them^^^^,' 
In  the  report  for  1904  comment  was  made  on  the  fact  that  the  retunu--^^^ 
for  that  3'ear  showed  a  decided  gain  in  the  number  of  mining  machined 
in  use,  but  that  the  increase  in  the  production  of  machine-mined  coa^ 
was  comparatively  unimportant.     No  such  condition  is  exhibited 
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the  statistics  for  1905  or  1906.  In  fact,  the  percentage  of  increase 
in  the  number  of  machines  and  in  the  production  of  machine-mined 
coal  in  1905  over  1904  was  greater  than  the  percentage  of  increase 
in  the  total  production.  In  1906  the  quantity  of  machine-mined 
coal  was  15,451,075  short  tons  greater  than  in  1905,  while  the  total 
production  of  Ditmninous  coal  increased  21,434,643  tons,  showing 
that  72  per  cent  of  the  increase  in  1906  over  1905  was  in  the  machine- 
mined  product.  The  statistics  also  show  that  whereas  the  average 
-output  for  each  machine  in  use  decreased  from  11,712  short  tons  m 

1903  to  10,258  tons  in  1904,  it  increased  again  to  11,258  tons  in  1905, 
and  to  11,638  tons  in  1906.  This  bears  out  the  statement  made  in 
the  report  for  1904  that  a  large  number  of  machines  were  installed 
in  the  latter  part  of  that  year,  too  late,  in  fact,  to  add  materially 
to  the  production  of  maclune-mined  coal. 

The  total  quantity  of  coal  produced  by  the  use  of  machines  in  1906 
was  118,847,527  short  tons,  compared  with  103,396.452  short  tons 
in  1905  and  with  78,606,997  short  tons  in  1904.  The  mcrease  in  1906 
was  15,451,075  short  tons,  or  15  per  cent.     The  increase  in  1905  over 

1904  was  24,789,455  short  tons,  or  31.5  per  cent,  while  that  of  1904 
over  1903  was  only  623,103  tons,  or  0.81  per  cent.  The  number  of 
machines  in  use  increased  from  7,663  in  1904  to  9,184  in  1905  and  to 
10,212  in  1906. 

The  percentage  of  the  machine-mined  tonnage  to  the  total  pro- 
duction in  the  States  in  which  machines  are  used  has  increased 
steadily  each  year.  In  1899  thjs  percentage  was  23;  in  1900  it  was 
25.15;  in  1901,  25.68;  in  1902,  27.09;  in  1903,  28.18;  in  1904,  28.78; 
in  1905,  33.69,  and  in  1906,  35.1. 

Of  the  10,212  machines  in  use  in  1906,  5,911,  or  58  per  cent,  were  of 
the  pick  or  pimcher  type;  4,144,  or  40.5  per  cent,  were  chain-breast 
macnines,  and  157,  or  1.5  per  cent,  were  lon^  wall. 

In  the  number  of  machines  in  use  and  in  the  quantity  of  machine- 
mined  tonnage,  as  in  the  total  production  of  coal,  rennsylvania 
stands  far  in  tne  lead,  with  45  per  cent  of  the  niunber  of  machines 
and  45.6  per  cent  of  the  machine-won  product  in  1906.  The  quantity 
of  coal  mined  by  machines  in  Pennsylvania  increased  from  49,335,660 
short  tons  in  1905  to  54,146,314  short  tons  in  1906.  West  Virginia, 
with  1,322  machines,  ranks  second  in  the  number  of  machines  in  use, 
closely  followed  b^  Ohio,  with  1,255.  The  position  of  these  two 
States  is  reversed  m  the  quantity  of  coal  mined  by  machines,  Ohio's 

«roduction  by  machines  m  1906  being  20,004,416  short  tons,  while 
iTest  Virginia's  was  15,565,113  tons.  Ohio  stands  first  in  the  per- 
centage of  machine-mined  coal  to  the  State  total.  Illinois,  the  tnird 
State  in  coal-producing  importance,  ranks  fourth  in  the  production 
by  the  use  of  machines.  Kentucky,  the  eighth  in  rank  among  the 
coal-producing  States,  takes  fifth  place  in  the  number  of  machines 
used  and  madiine-mined  tonnage,  and  second  in  the  percentage  of 
the  machine-mined  coal  to  the  State  total.  Indiana  comes  next  to 
Kentucky  in  the  use  of  mining  machines.  The  six  States  mentioned 
contribute  over  90  per  cent  of  the  total  machine-mined  coal. 

The  statistics  in  regard  to  the  coal  mined  bv  machines  during  the 
last  five  years  are  shown  in  the  following  table,  together  with  the 
nimiber  of  machines  used  in  each  State,  the  number  of  tons  mined 
by  machines,  the  total  production  of  the  States  in  which  machines 
were  used,  and  ihe  percentage  of  the  machine-mined  product  to  the 
total  of  those  States: 
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MINEBAX,    RESOURCES. 


In  the  following  table  are  shown  the  number  and  kinds  of  machines 
in  use  in  each  Stat<^  in  1905  and  1 


chain  Hhearing  niHChdies. 


The  statistics  relating  to  the  use  of  mining  machines  were  first— ^ 
collected  by  the  Survey  ror  the  year  1896.  The  inquiries  at  this  time^^ 
asked  also  for  reports  on  the  number  of  machines  in  use  and  the-  *^ 
Quantity  of  coal  won  by  them  in  1891,  five  years  previous.  From — • 
tne  returns  to  the  Survev  since  1896,  the  results  of  which  in  detaU  ^ 
have  been  published  in  the  preceding  volumes  of  Mineral  Resourcea,  -^ 
the  following  table  has  been  prepared  showing  the  development  in  -* 
the  mechanical  mining  of  bituminous  coal  since  1891 : 

Produxtiun  nf  coal  by  machine)  m  Ihe  Untied  Slates  tiiwe  1S91,  in  thort  ton*. 


Year. 

mHcblnos 

Total  ton- 

-S" 

1891 

a.  Ml,™ 

10,434.932 
23,649,290 
32,413,144 

m'.tnt'.fiB 

ST,8«,SSS 
l»,  611.  list 
7T,S74^SM 
78,608,997 
1IB,3B6,4K( 

3,ll!S 

l£510 

While  there  are  a  few  exceptions  to  the  rule,  it  generally  appears 
that  when  there  has  been  an  increase  in  the  use  of  mining  mscnines 
there  has  been  also  an  increase  both  for  the  year  and  for  the  day  in 
in  the  average  production  per  employee.  The  following  table  has 
been  prepared  for  the  purpose  of  making  some  comparisons  in  this 

f  articular.  Taking  some  of  the  more  important  States,  for  example: 
n  Ohio  the  percentage  of  the  machine-rained  product  to  Uie  State 
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total  increased  from  66.1  in  1905  to  72.14  in  1906^  and  the  average 
production  per  lyian  per  day  advanced  from  3.35  tons  to  3.65  tons. 
Kentucky's  machine  percentage  increased  from  51.44  to  53.62,  and 
the  ddly  production  per  man  from  2.87  to  2.98  tons.  Ulinois's 
increases  were  from  22.63  to  27.93  and  from  3.29  to  3.49,  and  West 
Virginia's  from  33.09  to  35.96  and  from  3.74  to  3.96.  Striking 
exceptions,  however,  are  shown  in  Alabama  and  Colorado.  In  the 
former  the  percentage  of  machine  coal  to  the  State  total  decreased 
from  13.36  to  12.52  and  the  production  per  man  remained  the  same, 
'while  in  the  latter  the  machine  percentage  decreased  from  14.14  to 
13.22  and  the  tonnage  per  man  increased  from  3.14  to  3.32. 

Average  'production  per  man  compared  with  production  by  machines  in  1905  and  1906,  by 

States  and  Territories^  in  short  tons. 


State  or  Territory. 


A^Iabama 

Arkansas 

Colorado 

IlUnols..^ 

Indiana 

Indian  Territory. 
Iowa, 


Average  tonnage. 


Per  year. 


Per  day. 


1905. 


1906. 


I 


1905. 


Kentucky 

ICarylana 

ICichisan 

ICissouri 

Montana 

New  Mexico 

Kortli  Dakota. . 

Ohio 

Pennsylvania : 
Anthracite., 
Bituminous. 


Utah 

Virginia 

Waahington.. 
WestV&ginia. 
Wycmiing 


605.0 
461.5 
800.9 
662.1 
409.7 
379.2 

538.7 
574.2 
858.9 
398.6 
444.5 
753.7 
782.7 
507.3 
588.9 

409.5 
824.4 
483.5 
399.2 
979.0 
746.1 
601.2 
781.0 
937.3 


637.7 
433.8 
889.4 
660.2 
676.7 
346.6 
476.2 
419.7 
632.1 

339.0 
393.2 
764.4 
949.1 
626.4 
610.3 

439.1 
850.1 
546.6 
430.7 

1,127.6 
829.2 
723.4 
849.5 

1,033,7 


2.69 
2.60 
3.14 
3.29 
3.11 
2.02 
2.15 
2.54 
2.87 
3.41 
2.14 
2.29 
3.10 
3.34 
2.71 
3.35 

2.18 
3.57 
2.29 
1.68 
3.96 
3.10 
2.65 
3.74 
3.97 


1906. 


2.60 
2.63 
3.32 
3.49 
3.30 
2.09 
2.13 
2.54 
2.98 
3.38 
1.96 
2.13 
3.15 
3.92 
3.00 
3.65 

2.25 
3.68 
2.39 
1.90 
3.92 
3.32 
2.72 
3.86 
3.68 


Production  by  machines. 


Total  tonnage  by 
machines. 


1905. 


1,584,942 


1906. 


1,641,476 


1,247,687 

8,607,547 

4,207,246 

40,203 

186,224 

19, 101 

4,409,054 

468,822 

432,266 

375, 194 

752,665 


97,789 
16,888,417 


1,337,006 

11,585,419 

4,251,740 

33,357 

193,666 

30,450 

5,175,950 

427,450 

417,073 

419,288 

974,306 


97,035 
20,004,416 


40,335,660 

479,471 

22,400 


399,029 


12,504,301 
1,236,750 


54,146,314 

747,500 

22,682 

1,000 

424,343 

12,521 

15,565,113 

1,339,422 


Per  cent  of  ma- 
chine coal  to 
State  total. 


1905. 


13.30 


14.14 
•22.63 
35.37 

1.37 

2.74 

.30 

51.44 

9.18 
29.34 

9.42 
45.79 


30.80 
66.10 


41.66 
8.31 
1.86 


9.33 


33.09 
22.08 


1906. 


12.52 


13.22 

27.93 

35.16 

1.17 

2.67 

.51 

53.62 

7.86 

30.98 

11.16 

53.24 


31.74 
72.14 


41.88 

11.94 

1.73 

.06 

9.97 

.38 

35.96 

21.84 


COAIi-MINING  ACCIDENTS. 

Any  statement  regarding  the  coal-mining  accidents  which  attempts 
to  cover  the  entire  United  States  must  necessarily  be  somewhat  incom- 

glete.     Statistics  of  this  character  are  not  collected  by  the  Geological 
urvey ,  and  the  information  relating  thereto  contained  in  this  report  has 
been  obtained  through  the  courtesy  of  State  or  Territory  mine  inspectors 
ojc  other  officials  by  whom  data  concerning  accidents  and  their  causes 
^^jijid  dfects  are  compiled.   In  a  number  of  States  where  coal  is  produced 
tlx^re  are  no  officials  charged  with  these  duties,  and  in  one  or  two 
^Q^tances  no  replies  have  been  received  to  the  inquiries  from  this 
o^Ece. 

Jn  the  following  tables  is  presented  a  statement  showing  the  number 
J^  fatal  and  nomatal  accidents  occurring  in  the  coal  mines  of  the 
^xaited  States  in  1905  and  1906,  so  far  as  it  has  been  possible  to  obtain 
^^^tistics  of  this  kind.  These  tables  show  also  the  niunber  of  wives 
widows  and  children  left  fatherless,  when  such  statistics  are 
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collected;  the  death  rate  per  thousand  employees,  and  the  number  of 
tons  of  coal  mined  for  each  life  lost.  The  statement  covers  17  of  the 
31  States  and  Territories  in  which  coal  was  produced  in  1905,  and  20 
States  and  Territories  in  1906.  These  States  and  Territories  included, 
however,  neariy  all  of  the  more  important  coal  producers,  their  affgre- 

fate  tonnage  representing  over  90  per  cent  of  the  total  output  orthe 
Inited  States  in  the  last  two  years. 

In  some  cases  the  statistics  of  accidents  are  for  fiscal  years.  When 
this  is  the  case  and  the  other  statistics  for  the  same  nscal  year  are 
available,  the  death  rate  per  thousand  and  the  production  for  each 
life  lost  have  been  figured  from  the  fiscal  year  and  not  from  the  ton- 
nage and  labor  statistics  reported  to  the  Geological  Survey  for  the 
calendar  year.  All  of  these  statistics  for  Illinois,  Iowa,  New  Mexico, 
and  West  Virginia  are  for  the  fiscal  year  ending  June  30,  1906.  The 
accident  statistics  for  Wyoming  are  for  the  fiscal  year  ending  Septem- 
ber 30,  1906,  and  those  for  Maryland  are  for  the  fiscal  year  ending 
May  31,  1907,  while  for  both  of  these  States  the  Geological  Survey 
statistics  of  production,  etc.,  in  1906  are  used. 

For  the  information  contained  in  these  tables  and  for  more  specific 
notes  on  the  causes  of  some  of  the  more  serious  accidents  acknowl- 
edgments, are  due  to  the  following  officials:  Mr.  J.  M.  Gray,  chief 
mine  inspector,  Alabama;  Mr.  Martin  Rafter,  State  inspector  or  mines, 
Arkansas;  Mr.  John  D.  Jones,  State  inspector  of  coal  mines,  Colorado; 
Mr.  David  Ross,  secretary  oJF  the  bureau  of  labor  statistics,  Illinois; 
Mr.  James  Epperson,  State  inspector  of  mines,  Indiana;  Mr.  William 
Cameron,  United  States  mine  inspector,  Indian  Territory;  Mr.  L.  E. 
Stanmi,  secretary,  office  of  inspector  of  mines,  Iowa;  Mr.  C.  J.  Nor- 
wood, State  mine  inspector,  Kentucky;  Mr.  Thomas  Murphy,  State 
mine  inspector,  Maryland;  Mr.  M.  J.  MoLeod,  commissioner  of  labor, 
Michigan;  Mr.  el.  W.  Marstellar,  secretary,  bureau  of  mines,  Missouri; 
Mr.  J.  B.  McDermott,  State  coal-mine  inspector,  Montana;  Mr.  J.  E. 
Sheridan,  United  States  mine  inspector,  New  Mexico ;  Mr.  George  Harri- 
son, chief  inspector  of  mines,  Ohio;  Mr.  James  E.  Roderick,  chief  of  the 
department  of  mines,  Pennsylvania;   Mr.  J.  W.  Allen,  statistician, 
bureau  of   labor,  Tennessee;  Mr.  Gomer  Thomas,  State  coal-mine 
inspector,  Utah ;  Mr.  D.  C.  Botting,  State  inspector  of  coal  mines,  Wash- 
ington; Mr.  James  W.  Paul,  chief  mine  inspector,  West  Virginia;  and 
Messrs.  D.  M.  Elias  and  Noah  Young,  State  mine  inspectors,  Wyoming. 

In  the  17  States  and  Territories  from  which  returns  were  received  in 
1905  the  total  number  of  men  killed  was  2,097  and  the  total  number 
injured  was  4,402;  in  1906,  with  reports  from  20  States,  the  number  of 
deaths  was  2,061  and  the  number  of  nonfatal  injuries  4,798.  The 
death  rate  per  thousand  was  decreased  from  3.53  in  1905  to  3.4  in  1906. 

The  State  which  made  the  lowest  record  in  the  death  rate  per  thou- 
sand for  1906  was  Maryland,  with  1.09  men  killed  per  thousand  of 
employees.  Michigan  was  second  on  the  roll  of  honor,  with  a  death 
rate  per  thousand  of  1.51,  and  Missouri  third,  with  1.68.  Colorado 
had  the  highest  death  rate,  7.74  per  thousand,  and  West  Viriginft 
came  second,  with  5.65. 

On  account  of  the  prominence  given  by  the  press  to  the  description 
of  mine  explosions  when  such  disasters  claim  a  number  of  victims,  the 
opinion  naturally  held  by  the  general  public  is  that  the  danger  W^ 
explosions  is  the  greatest  of  the  many  to  which  the  coal-mine  workers 
are  exposed.  Statistics  do  not  bear  out  this  impression,  as  is  shown 
in  the  table  giving  causes  of  accidents  in  the  coal  mines  in  1906.    The 
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danger  from  gas  or  dust  explosions  is  a  serious  one,  as  shown  by  the 
record  and  by  the  reports  of  horrors  which  only  too  frequently  are 
depicted  in  the  columns  of  the  daily  press;  but  it  appears  that  the 
number  of  deaths  due  to  this  cause  was  only  15  per  cent  of  the  total  in 
1906,  and  that  there  were  more  than  three  times  as  many  deaths  due 
to  falls  of  roof  and  coal  than  were  due  to  explosions,  whether  of  powder 
or  gas  or  dust  or  mixtures  of  these.  The  deaths  due  to  falls  of  roof 
usually  occur  singly,  and  the  news  of  them  seldom  gets  beyond  the 
inmiediate  vicinity  of  the  mine  in  which  the  accident  occurs,  and  yet 
to  this  cause  alone  was  due  nearly  one-half  (1,008  out  of  2,061)  of  the 
fatalities  in  the  coal  mines  of  the  20  States  included  in  the  following 
tables.  The  deaths  from  gas  and  dust  explosions  totaled  228;  powder 
explosions  claimed  80  victims,  and  732  deaths  were  due  to  miscellane- 
ous causes. 

Katal  and  nonfatal  accidents  in  coal  wines  of  the  United  States  in  1905  and  1906^  by 

States  and  Territories. 

190S. 


State  or  Territory. 


Alabama 

Arkansas 

Colorado 

lUinols 

Indiana 

Indian  Territory. 

Iowa 

Kansas  o 

Kentucky  o 

Maryland 

Michigan 

Missouri  o 

Montana's 

New  Mexico 

Ohio 

Pennsylvania: 

Anthracite... 

Bituminous.. 

Tennessee 

Utah 

Washington 

WestV&ginla... 
Wyoming 


Number 
of  men 
killed. 

185 

S 

50 

199 
47 
40 
24 


Number 

(tf  men 

injured. 


(«) 


34 
120 
535 
204 

59 
100 


De^th  rate 

per  1,000 

employees. 


Nunil)cr  of 

tons  mined 

for  each 

life  lost. 


NimilKTof 


Number  of 
children 


wives  made'  loirVaVK^.. 
«.M«tr.«     ;  left  father 

less. 


widows. 


9.44 
1.91 
5.35 
3.47 
1.86 
5.19 
1.3fi 


r>4. 141 
241,834 
149,600 
191.156 
253,090 

73.111 
283,584 


102 
27 
27 


14 

231 
60 


2.19 
2.16 


392.064  j 
184,151  I 


(°) 


10 


26 


(") 


5 
131 

644 
479 

29 
7 

13 
194 

12 


543 

1,289 
1,076 

(«) 
(«) 
90 
250 

8 


2.35 
3.03 


3.89 
3.33 
38 
14 
73 
24 
01 


Total. 


Alabama 

Arkansas 

Colorado 

niinois 

Indiana  o 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

ftfarylAnd 

Michigan 

Misfloori 

Montana 

NewMexteo 

Ohio 

Pennsylvania: 

Anthracite... 

Bituminous.. 

Tennessee 

Utah 

Washington 

WestVSginia... 
Wyoming 


2.097 


96 

13 

88 

155 


4,402 


100(5. 


3  53 


306,860 
194,189 

120,590 
247,210 
205,634 
190.339 
220,379 
181,873 
4<'>6,835 

174, 524 


(a) 


349 

255 

13 

3 

7 

12 

893 


876 
543 
30 
13 
17 
169 
23 

2.065 


44 

37 

31 

40 

7 

6 

16 

13 

9 

127 

557 

477 

33 

7 

268 
15 


Total. 


2,061 


89 

4.  (u 

31 

3.02 

160 

7.74 

480 

2.50 

136,541 
143,405 
114,900 
247,210 


(a) 


48 
116 
58 
139 
52 
27 
27 
46 

528 


5.33 
2.42 
3.04 
2.62 
1.09 
1.51 
1.68 
5.43 
3.82 
2.80 


65,005 
196.384 
185,633 
241.341 
776,  493 
224.398 
233.221 
140. 7(i3 
199.359 
218, 350 


52 

6 

40 

103 


(") 


73 
14 

333 


1.212 

1,160 

210 

21 

7t) 

299 

21 


3.  43 

127,976 

3.14 

271.055 

2.88  , 

18U. 675 

4.45 

253,222 

4.86 

148.917 

.').65 

156,313 

2. 53 

408.933 

(«) 
(«) 
(«) 

(a) 


26 

6 
10 


(a) 

(«) 
(«) 

(n) 

(«) 
(«) 


51 
ol 


4.«X) 


«*  Not  reported. 


.3.40 


190..35:i 


314 

269 

16 

2 

107 
1 

959 


728 

44 

.') 

5 

216 

1 

2.(n's 
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Causes  of  fatal  and  nonfatal  accidents  in  coal  mines  in  1906, 


state  or  Territory. 

Oas  and  dust 
explosions. 

Powder  explo- 
sions. 

Falls  of  roof 
and  coal. 

Other  causes. 

Total. 

Killed. 

In- 
jured. 

Killed. 
4 

In- 
jured. 

14 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Killed. 

In- 
jured. 

Alabama 

Arkansas 

13 
6 

35 
2 

20 

2 

11 

7 

50 

7 

44 

84 

34 

18 

105 

258 

29 

5* 

57 

21 

11 

35 

191 

96 

13 

88 

155 

89 
31 

Colorado 

.\ 

9 
24 

160 

IliJnols 

480 

Indiana  <* 

Indian  Territory . . . 
Iowa 

6 

12 

14 
3 
2 
1 

6 

2* 

3 

7 
24 
17 
18 

13 
62 
24 
29 

17 
10 
12 
19 

17 
54 
32 
99 

44 

37 

31 

40 

7 

6 

16 

13 

9 

127 

557 
477 

33 
7 

22 
268 

15 

48 
116 

Kansas 

58 

Kentucky 

2 

8 

138 

Maryland 

52 

Michigan 

(o) 

(«) 

(«) 

<"^ 

(») 

13 
4 
7 

80 

214 

305 

20 

3 

6 

99 

6 

17 
14 

(•) 
173 

314 

596 

37 

17 

18 

128 

6 

9 

2 

40 

272 

161 

10 

is" 

62 
9 

28 

"*"i78' 

654 

480 

164 

4 

49 
152 

15 

27 

Missouri 

27 

Montana 

4 

16 

New  Mexico 

Ohio 

7 

28 

1 
2 

33 

49 

58 

9 

528 

Pennsylvania: 

Anthracite 

Bituminous 

Tennessee 

43 

10 

1 

4 

I 
105 

195 
26 

1,212 

1,160 

210 

Utah 

21 

Washington 

WestVlrginla 

Wyoming 

9 
13 

76 

2 

6 

299 

21 

Total 

228 

307 

80 

215 

1,008 

1,863 

732 

2,192 

2,061 

4,800 

o  Not  reported. 


QUANTITY  OP  COALi  WASHED  AT  THE  MINES  IN  1906. 

In  collecting  the  statistics  of  coal  production  in  1906  inquiries  for 
infonnation  regarding  the  washing  or  bituminous  coal  were  included 
in  the  schedules.  The  replies  to  these  inquiries  show  that  10,425,455 
short  tons  of  coal  were  washed  in  1906  either  before  marketing  or 
before  being  charged  into  ovens  for  coking.  The  cleaned  product  ftom 
the  washeries  amounted  to  9,251,946  short  tons,  and  the  refuse  to 
1 , 1 73 ,509  tons.  In  Alabama,  Pennsylvania,  Tennessee^  West  Virginifti 
and  other  coking-coal  producing  States  a  large  portion  of  the  coal 
washed  was  slack  coal  used  in  coke  making.  It  should  be  remembered 
that  the  statistics  relating  to  washed  coal  in  this  table  include  only 
the  coal  washed  at  the  mines.  The  returns  to  the  Survey  from  the 
coke  manufacturers  show  that  in  1906  about  13^200,000  tons  of  the 
coal  used  in  coke  making  were  washed  before  bemg  charged  into  the 
ovens,  indicating  that  a  considerable  portion  of  the  coal  was  washed 
at  points  distant  from  the  mines,  or  that  the  replies  to  the  inquiries 
on  the  coal  schedules  were  incomplete. 

The  statistics  on  the  production  of  Pennsvlvania  anthracite  by  Mr. 
William  W.  Ruley  show  that  3,846,501  long  tons  (equivalent  to 
4,308,081  short  tons)  were  recovered  from  the  washing  of  culm  last 
year.  These  figures  are  not  included  in  the  following  table,  which 
shows  the  quantity  of  bituminous  coal  washed  at  the  mines  in  1906: 
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noui  coal  washed  at  the  mines  in  1906,  with  quantity  of  washed  coal  and  of  refuse 
obtained  from  t7,  by  States  and  Temtories,  in  short  tons. 


State  or  Territory. 


i 

B 

territory 

l::::::: 

dco 

rania... 
e 

ton 

rginis... 

tal 


Number 

Quantity 

Quantity 

of  jiffs  or 
wasners. 

of  coal 

of  coal 

washed. 

obtained. 

38 

1,085,889 

1,753,537 

4 

36,309 

27,711 

3 

106,850 

101,563 

232 

2,600,817 

2,216,603 

4 

16,589 

14,793 

5 

121,875 

104,832 

6 

92,612 

82,322 

1 

6,227 

4,704 

4 

15,765 

12,221 

37 

390,135 

303,318 

7 

160,347 

139,728 

17 

85,160 

74,441 

171 

2,851,034 

2,689,304 

10 

739,531 

675,454 

3 

807 

767 

34 

784,817 

657,030 

8 

431,682 

393,628 

584 

10,425,455 

9,251,946 

Quantity 
of  refuse. 


232,362 

8,598 

5,287 

384,224 

1,796 

17,043 

10,290 

623 

3,644 

86,817 

20,619 

10,728 

161,730 

64,077 

40 

127,787 

38,054 

1,173,509 


PRICES. 

!  following  tables  show  the  fluctuations  in  the  average  prices 
iling  in  each  State  since  1902,  and  also  the  average  prices  for 
tal  production  of  anthracite  and  bituminous  coal  in  the  United 
\  since  1880.  These  averages  are  obtained  by  dividing  the  total 
ct,  including  colliery  consiunption,  into  the  total  value.  From 
tables  it  appears  tnat  the  highest  average  price  for  anthracite 
ince  1880  was  that  recorded  in  1903.  The  average  prices  for 
inthracite  and  bitiuninous  coal  in  1903  were  the  h^hest  in  any 
since  1881,  inclusive.  With,  only  a  few  exceptions,  prices 
ced  generaUy  throughout  the  United  States  in  1906,  this  oeing 
suit  of  the  shortage  caused  by  the  suspension  of  work  on  April  1 . 

ige  price  per  short  ton  for  coal  at  the  mines  since  1902  ^  by  States  and  Territories. 


State  or  Territory. 


k 

a 

' 

territory 

I 

doe. 

iioUna 

akota 

imla  bituminous 

e 

ton 

fginla 

K 

tal  bftnmtnous 

^ania  anthracite. 

leral  average 

allidM  Alaaka.    Mndudes  North  Carolina 


1902. 

1903. 

1904. 

1905. 

$1.20 

$1.22 

$1.20 

$1.21 

1.31 

1.51 

1.54 

1.49 

as.  14 

a2.86 

0  4.74 

a  4. 97 

1.13 

1.23 

1.31 

1.22 

6  1.42 

61.26 

61.22 

6  1.29 

C2.50 

3.10 

C3.95 

C3.03 

1.03 

1.17 

1.10 

1.06 

1.10 

1.23 

1.11 

1.05 

1.51 

1.82 

1.82 

1.76 

1.47 

1.65 

1.61 

1.66 

1.30 

1.62 

1.62 

1.46 

.99 

1.06 

1.04 

.99 

1.06 

1.48 

1.19 

1.14 

1.71 

1.97 

1.81 

1.71 

1.38 

1.61 

1.63 

1.58 

1.65 

1.64 

1.61 

1.72 

1.43 

1.37 

1.31 

1.33 

CO 

1.60 

C) 

•     C) 

1.44 

1.43 

1.34 

1.14 

1.29 

1.09 

1.04 

2.44 

2.43 

2.18 

2.68 

1.08 

1.18 

.96 

.96 

1.23 

1.25 

1.18 

1.14 

1.64 

1.62 

1.66 

1.64 

1.14 

1.20 

1.30 

1.35 

.80 

.96 

.86 

.88 

1.72 

1.69 

1.63 

1.79 

1.01 

1.17 

.88 

.86 

1.18 

1.24 

1.30 

1.31 

1.12 

1.24 

1.10 

1.06 

1.84 

2.04 

1.90 

1.83 

1.22 

1.41 

1.26 

1.21 

1906. 


$1.34 
1.61 

a2.65 
1.26 
1.28 
3.93 
1.06 
1.06 
1.92 
1.60 
1.49 
1.02 
1.19 
1.80 
1.63 
1.77 
1.34 


1.54 
1.09 
2.66 
1.00 
1.22 
1.66 
1.36 

.98 
1.80 

.95 
1.31 


1.11 
1.85 


1.24 


c  Includes  Nebraska,    d  Included  in  Georgia. 
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Average  price  per  short  ton  of  coal  in  th^'  United  States  for  27  years. 


Year. 


1880 
1881 
1882 
1883 
1884 
188.5 
188(i 
1887 
1888 
1889 
1890 
1891 
1892 
1893 


Anthracite. 

Bituminous. 

$1.47 

$1.25 

2.01 

1.12 

2.01 

1.12 

2.01 

1.07 

1.79 

.94 

2.00 

1.13 

1.95 

1.05 

2.01 

1.11 

1.91 

1.00 

1.44 

.99 

1.43 

.99 

1.46 

.99 

1.57 

.99 

1.59 

.96 

Year. 


Anthracite.  !  Bituminoas. 


1894 
1895 
1896 
1897 
1898 
1899 
1900 
1901 
1902 
1903 
1904 
1905 
1906 


$1.51 

ia9i 

1.41 

.86 

L50 

.83 

1.51 

.81 

1.41 

.80 

1.46 

.87 

1.49 

1.04 

1.67 

1.05 

1.84 

1.12 

2.04 

1.24 

1.90 

1.10 

1.83 

1.06 

1.85 

1.11 

SHIPMENTS  BY   R^VILROADS. 

From  the  reports  received  from  producers  the  following  tables, 
showing  the  quantity  of  bituminous  coal  loaded  for  shipment  by 
different  railroads,  has  been  compiled.  This  statement  does  not  rep- 
resent the  total  coal  carried  by  the  various  lines,  but  is  prepared 
from  the  replies  to  the  inquiry  as  to  the  name  of  the  railway  over 
which  the  production  from  each  mine  was  shipped.  In  quite  a  large 
niunber  of  cases  where  the  mines  were  located  on  two  or  more  lines 
of  railroads  the  shipments  reported  have  been  equally  divided.  In 
some  other  instances  operators  (usually  small  ones)  did  not  reply  to 
the  inquiries,  and  the  table  is  therefore  incomplete  to  the  extent 
represented  by  these  two  factors.  It  gives,  however,  an  approximate 
idea  of  the  quantity  of  coal  originating  on  the  different  lines. 

The  first  table  shows  the  tonnage  originating  on  the  lines  of  the 
great  interstate  systems.  The  second  table  exhibits  the  tonnage 
loaded  on  lines  penetrating,  with  a  few  exceptions,  two  or  three 
States  only.  The  shipments  by  the  New  York  Central  and  Hudson 
River,  the  Buffalo,  Rochester  and  Pittsburg,  the  Bessemer  and  Lake 
Erie,  the  Southern  Indiana,  and  the  Evansville  and  Terre  Haute 
railroads  are  included  in  this  table,  for  although  in  each  case  the 
shipments  originated  in  one  State  only,  the  quantity  in  each  case 
exceeded  1,000,000  tons.  In  the  case  of  the  New  York  Central  and 
Hudson  River  Railway  the  shipments  exceeded  5,000,000  tons,  while 
the  Buffalo,  Rochester  and  Pittsburg  Railway  tonnage  approximates 
that  fig^ure.  In  both  instances  the  shipments  origmatea  in  Penn- 
sylvania. The  third  table  shows  the  shipments  over  lines  less  impor- 
tant, but  whose  tonnage  exceeded  100,000  in  1906. 

The  shipments  represented  by  these  tables  amounted  to  246,179.169 
tons,  whereas  the  total  quantity  of  bituminous  coal  loaded  Tor  smp- 
ment  during  1906  amounted  to*  278,82 1,959  tons. 

According  to  these  tables,  it  appears  that  57,529,662  short  tons,  or 
23  per  cent  of  the  total,  originated  in  1906  on  the  lines  of  the  Penn- 
svlvania  system,  which  includes  the  Pennsylvania  Company,  the 
Pennsylvania  lines  west  of  Pittsburg,  the  Terre  Haute  and  Indian- 
apolis, and  the  Vandalia  railroads.  Tn  1905  the  shipments  originat- 
ing on  the  Pennsylvania  system  amounted  to  49,181,843  short  tons, 
or  something  over  20  per  cent  of  the  total.  Second  in  importance  is 
the  Baltimore  and  Ohio,  including  the  Baltimore  and  Ohio  Southwest- 
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em  Railway,  the  shipments  originating  on  which  in  1906  amounted 
to  25,052,126  short  tons,  or  10  per  cent  of  the  total,  against  20,298,832 
short  tons,  or  9  per  cent  of  the  total,  in  1905.  The  Trisco  system, 
which  includes  the  Chicago  and  Eastern  Illinois  Railway,  shippea 
10,772,933  short  tons  in  1906  and  10,384,458  m  1905;  the  Norfolk 
and  Western,  10,547,066  short  tons  in  1906  and  9,823,992  tons  in 
1905;  the  Chesapeake  and  Ohio,  10,037,494  tons  in  1906  and  8,934,840 
tons  in  1905;  the  Illinois  Central,  9,889,044  tons  in  1906  and  9,429,756 
tons  in  1905. 

The  shipments  over  the  larger  systems  and  lines  of  the  United 
States  in  1906  were  distributed  as  shown  in  the  subjoined  tables. 
For  the  detailed  figures  for  1905  the  reader  is  referred  to  the  report 
for  that  year. 

Shipments  of  bituminous  coal  in  1906  over  thepnncij)al  railroad  lines  and  systems  of 

the  United  States^  by  States  and  Territories,  in  short  tons. 


SUte  or  Territory.    '   I'^i' 


Baltimore 

and         '  Frisco,  c 
Ohio.6 


Peimavlvania I  43,048,300 

West  Virginia 396,601 

lUInois 852,330 

Ohio 7,354^814 

AlabftiiiA , 

Indiana 2,704,801 

Slant  ocky ' 

Tennessee 

Kansas 

ICaryland 3,172,726 

Virginia ' 

Missouri 

Indian  Territory 

Arkansas 


Total 57,529,602 


6,912,436 
9,767,167 
1,459,938  •  3,334,636 

5,882,307    

I  1,765,704 

126,922  i  2,?28,949 


Norfolk 

and 
Western. 


Chesa- 
peake and 
Ohio. 


9,069,598     9,624,547 


913,306 


2,457,123 


266,498  I      426,546 
'87,'46i" 


26,296 

98,576 

361,761 


610,970 


26,052,126   10,772,933   10,547,066  ,10,037,494 


Illinois 
Central. 


Louisville 

and 
Nashville. 


7,026,819 


92,186 

154,004 

2,616,035 


631,697 


3,097,366 

39,622 

3,550,210 

922,560 


103,400 


9,889,044 


8,344,855 


State  or  Territory.         Wabash,  d 


Pennsylvania. 
West  Virginia. 

Illinois 

Ohio 

Alabama 

Indiana 

Ckiiorado 

Kentucky 

Iowa 

Tennessee 

Wyoming 


Southern. 


273,431 
1,859,265 
2,630,661 
2,530,928  I 


760,069 


3,235,767 
743,568 


275,783 


183,741 
'2,'225,'659 


Maryland 

Virginia 

Missouri 

Indian  Territory. 

New  Mexico 

Arkansas 

Texas 


460,920 
'2i2,'6«7' 


18,000 


Total I        8,243,046  7,106,294 


Burlington.* 


Missouri 
Pacific./ 


Santa  Fe. 


Rock 
Island,  g 


1,902,271 


1,281,867 


224,658 


1,306,803 


1,210,270 
26,837 


446,096 


649,306 


572,292 


21,088 


3a3,980 


1,274,231 


32,569 
'884,048 


48,584 


710,(>04 


1,302,173 


6,a32,786       3,370,382 


263,521 

16,923 

379,525 


2,942,187 


03,260 
985,380 


163,764 
51,410 


2,778,290 


a  Includes  the  Pennsylvania  Company,  I*onnsylvania  lines  west  of  Pittsburg,  Vundalia.  and  other 
mibsidiarv  companies. 

A  Includes  the  Baltimore  and  Ohio  Southwestern. 

c  Includes  the  Chicago  and  Eastern  Illinois. 

d  Includes  the  Wabash  Pittsburg  Terminal,  Western  Maryland.  West  Virginia  Central  and  Pittsburg, 
and  Wheeling  and  Lake  Erie. 

« Includes  the  Chicago,  Burlington  and  Quincy.  Burlington  and  Missouri  River,  Burlington  and 
Western,  and  subsidiary  lines. 

/Includes  the  St.  Lotus,  Iron  Mountain  and  Southern  and  Kansas  Northwestern. 

t  Includes  the  Choctaw,  Oklahoma  and  Ouif . 
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ShipmenU  of  bitummoui  coal  over  the  principal  roUroodt,   by  railroadt  and  i 

TemUma. 


Railroad. 


Quantity, 


Union  Facltte.. 


Big  Four 

FlttibUTg  and  LakeErls.. 
Denver  and  Rio  Qiande . . . 

Colorado  and  Bouttiorn 

Uliiontt,  Kanaai  and  Texa 


Chicago  aad  KortbweBtera . . 
Northfim  Pirfdc 


CUcagooad  Alton 

BeBaemor  and  LakeErts 

Bouttwm  Indiana 

Chicago,  UUvsnkee  and  St.  Pan 
EvanaTllle  and  Terra  Haute 


Qraat  Nortlwm 

Qiiclnnatl,  Hamilton  and  Dayton 

NaabTllte,  Chattanooga  and  St.  Loula. 
MobUe  and  Ohio 

llUsoan  and  Loulaiana 

Clnolnjoatl,  Nev  Orleana  aad  Teian  Pai 

KanwB  City  Soultaem 

Midland  Valley 


.Dlah 

Ohio 

'We«tVl*nla.. 


Ua^on... 


North  Dakota. . . 

fininolB 

iKlowjuil 

Pennsylvania . . . 

Indicia - 

Pennsylvania 

Ohio.. 
'UontBi 


North  Dakota!'. 


H 


iTnnneSBeo . . 
'Kansas 


Indian  Ti-nitory.. 


t.BM.SU 

a9,azs 

70,372 

I6,3U 

4,M«,ffle 

l,aK,IHl 

3,SU,gOT 

»,m.%va 


tec,  316 

21(1. 1 » 


886,381 


u,m 

39.  us 
1*9,731 
348,364 


1,3;(,W 
l,JJt.»l 
l,34II,3n 


CT,!W 
MS,8» 
ffil.ttl 

388,101 


The  shipments,  less  than  1^000,000  tons  and  over  100,000  tonsover 
the  railroads  receiving  coal  in  one  State  only,  have  been  reportwl  fc' 
1906,  as  follows: 
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r,  over  100,000  tons  and  less  than  1,000,000  tons,  hy  railroads  receiving  coal 

from  only  one  State. 


Railroad. 


reat  Southern 

.  Basquehanna 

Jeonna 

)at  Western 

1  lUinois  Midland 

diana  and  Southern 

dianapolis  and  Louisville 

oila  and  St.  Louis 

>ke. 


idland. 

id  Southeastern 

id  Wyoming 

ad  Puget  Sound 

rthwestem  and  Tuciflc 

,  Iowa  Falls  and  Northern. 

ledo  and  Ironton 

Top. 


•nis  and  Suburban 

t  and  Eastern 

I  Southwestern 

md  Indianapolis 

and  Western 

lek  and  Cumberland 

Jdd  Northeastern 

1  and  Broad  Top  Mountain. 

them 

8  Southern 

al  and  Great  Northern 

t.  Louis 

Alliance  and  Wheeling 

and  Michigan  Southern 

klley 

nd  Madison 

Sanderson  and  St.  Louis. . . 

mtral 

la. 


I  and  Dunbar. . . 
1  Northwestern. 
Pekin  Union . . . 
a  and  Reading. . 


Shawmut  and  Northern 

laha  and  Kansas  City 

id  Belleville  Electric 

idO'Fallon 

tocky  Mountain  and  Pacific . 

*roy  and  Eastern 

ir  Line 

Pacific 

1  Sayroton  (private) 

»ria  and  Western 

Louis  and  Western 

rquette  and  Northern 

dBouthwestem 

te^ieny 

jid  Western 


State. 


Alabama 

Pennsylvania 

Alabama  and  Georgia 

Iowa  and  Kansas 

Illinois 

do 

Indiana 

Illinois 

West  Virginia 

Colorado 

do 

do 

Washington 

Colorado 

Iowa 

Ohio 

Pennsylvania 

Illinois 

do 

New  Mexico 

Indiana 

Indian  Territory 

Maryland 

Tennessee 

Pennsylvania 

Illinois 

Indiana 

Texas 

Missouri 

Ohio 

Pennsj'lvania 

do. 

Illinois 

Kentucky 

Michigan 

Pennsylvania 

do 

Iowa 

Illinois 

Pennsylvania    and    Mary- 
land. 

Pennsylvania 

Missouri 

Illinois 

do 

New  Mexico 

Illinois 

Alabama 

Texas 

Alabama 

Illinois 

Illinois  and  I  ndiana 

Illinois 

Virginia 

Pennsylvania 

Ohio 


Quantity, 
short  tons. 


266 
589; 
450 
293 
185 
167 
339: 

5io; 

224 
259 
948 
209 
846; 
199; 
172 
590 
181 
351 
705 
483 
184 
151 
137 
361 
572 
230 
283 
308; 
134 
988 
147 
125 
897 
577 
500 
441 
273 
223 
258 
394 

521 
250 
311 
600 
182 
897 
161 
580; 
269 
335 
221 
134 
459 
649 
741 


449 
719 
937 
202 
392 
729 
523 
746 
597 
280 
679 
568 
223 
920 
778 
615 
688 
791 
893 
757 
870 
583 
426 
651 
530 
673 
116 
111 
738 
907 
010 
244 
781 
388 
530 
417 
860 
709 
061 
510 

696 
249 
496 
000 
027 
523 
620 
000 
683 
352 
76G 
379 
811 
938 
539 


3uld  be  remembered  that  the  foregoing  statement  refers  to 
ons  coal  only.  Mr.  William  W.  Ruley,  who  has  prepared  a 
on  the  production  of  anthracite  in  Pennsylvania  for  this 
s  the  authority  for  the  statement  that  the  shipments  of  anthra- 
he  principal  railroads  penetrating  that  region  in  1905  and  1906 
follows: 

Shipments  of  Pennsylvania  anthracite,  1905  and  1906,  in  long  tons. 


a  and  Reading. 

ey  (including  Delaware,  Susquehanna,  and  Schuylkill) 

&«*•••••«•••••••••••••••>•-•••••••.••...•..•••«.•••..•.• 

ad  HiKlson 

ia 

Ontario  and  Western 


20,557,776 
11,677,498 
9,554,046 
6,225,622 
5,640,528 
4,890,635 
2,864,095 


1906. 


18,241,512 
9,971,699 
9,201,875 
5,636,537 
5,346,605 
4,856,004 
2,444,273 
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COAIi  CONSUMED  BY  RAIL.ROAD8. 

In  connection  with  the  foregoing  statement  of  shipments  over  the 
principal  railroads  of  the  United  States,  it  may  be  oi  interest  to  note 
that,  according  to  information  obtained  by  the  technologic  branch  of 
the  Geological  Survey  in  the  course  of  its  investigation  of  tlie  fuel 
values  of  the  different  kinds  of  coal  and  the  uses  to  which  tiiey  are 
best  adapted,  for  the  fiscal  year  ended  June  30,  1906,  the  total  rail- 
road consimiption  of  coal  was  95,804,002  short  tons,  which  was  23.4 
per  cent,  or  nearly  one-fourth  of  the  total  production  of  the  United 
States  during  the  calendar  year  1906.  In  addition  to  this  coal,  the 
railroads  consumed  16,632,963  barrels  of  fuel  oil  (which  was  equiva- 
lent to  aboiit  4,160,000  tons  of  coal)  and  84,997  cords  of  wood.  The 
information  regarding  the  consumption  of  fuel  was  obtained  imder  a 
promise  that  the  detailed  figures  of  the  different  raikoads  should  not 
oe  pubhshed. 

IMPORTS  AND  EXPORTS. 

The  following  tables  have  been  compiled  from  official  returns  to 
the  Bureau  of  Statistics  of  the  Department  of  Commerce  and  Labor, 
and  show  the  imports  and  exports  of  coal  from  1902  to  1906,  inclusive. 
The  values  given  in  both  cases  are  considerably  higher  than  the  ave^ 
age  "spof  rates  by  which  the  values  of  the  domestic  production  have 
been  computed. 

The  tariff  from  1824  to  1843  was  6  cents  per  bushel,  or  $1.68  per 
long  ton;  from  1843  to  1846,  $1.75  per  ton;  1846  to  1857,  30  percent 
ad  valorem;  1857  to  1861,  24  per  cent  ad  valorem;  1861,  bituminous 
and  shale,  $1  per  ton;  all  other,  50  cents  per  ton;  1862  to  1864,  bit^' 
minous  and  shale,  $1.10  per  ton;  all  other,  60  cents  per  ton;  1864  ^ 
1872,  bituminous  and  shale,  $1.25  per  ton;  all  other,  40  cents  per  to^- 
By  the  act  of  1872  the  tariff  on  bituminous  coal  and  shale  was  m^® 
75  cents  per  ton,  and  so  continued  until  the  act  of  August,  18^^' 
changed  it  to  40  cents  per  ton.     On  slack  or  culm  the  tariff  was  m^*^^ 
40  cents  per  ton  by  the  act  of  1872;  was  changed  to  30  cents  per  ^^\ 
by  the  act  of  March,  1883,  and  so  continued  until  the  act  of  Auy^^^ 
1894,  changed  it  to  15  cents  per  ton.     The  tariff  act  of  1897  provK^^®^ 
that  all  coals  which  contain  less  than  92  per  cent  fixed  carbon,  ai*--^^ 


-~j 


'Ha 


per  ton.     Slack  or  culm  was  not  changed  by  the  act  of  1897.     *^      ^ 
are  all  2,240  pounds.     Anthracite  coal  has  been  free  of  duty  sii^^  • 


which  will  pass  over  a  half-inch  screen,  shall  pay  a  duty  of  67  cei^      ^ 

sii^^ 
1870.     During  the  period  from  June,  1854,  to  March,  1866,  tfie  re^^  ^ 

Srocity  treaty  was  m  force,  and  coal  from  the  British  possessions  k 

forth  America  was  admitted  into  the  United  States  duty  free.  ^^^^ 
special  act  of  Congress  placed  all  the  coal  on  the  free  list  for  one  ye^^=^He 
from  January  1,  1903,  m  order  to  relieve  the  shortage  caused  by  tl^  ^ 
anthracite  strike  of  1902. 


The  exports  consist  of  anthracite  and  bituminous  coal,  the  quc«^  ^^ 
tity  of  bituminous  being  the  greater  in  the  last  few  years.     They  c^^^^e 
made  principally  by  rail  over  the  international  bridges  and  bv  ^^J^^^pa 
and  sea  to  the  Canadian  provinces.     Exports  are  afio  made  by  se^^^ 
tojthe  West  Indies,  to  Central  and  South  America,  and  elsewhere.     ^^^ 


The  imports  are  principally  from  Australia  and  British  GolumbL  ^^ 
to  San  Francisco,  trom  Great  Britain  to  the  Atlantic  and  Paoifi-v-^ 
coasts,  and  .from  Nova  Scotia  to  Atlantic  coast  points. 
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The  total  exports  of  coal  for  the  United  States  during  1906  were 
),921,819  long  tons,  valued  at  $30,683,659,  of  which  2,216,969  long 
^ons,  valued  at  $10,896,200,  were  anthracite,  and  7,704,850  long  tons, 
valued  at  $19,787,459,  were  bituminous  coal.  The  imports  of  anthra- 
cite amoimted  in  1906  to  32,354  long  tons,  valued  at  $105,161,  and 
tihose  of  bituminous  coal  to  1,702,799  long  tons,  valued  at  $4,102,355. 
From  this  it  can  be  seen  that  the  imports  of  anthracite  coal  into  the 
United  States  are  relatively  of  no  importance.  Most  of  the  anthracite 
imported  is  to  San  Francisco  and  other  points  on  the  Pacific  coast, 
bemg  brought  in  principally  as  ballast  in  vessels  coming  for  outgoing 
i^rgoes.  The  prmcipal  increase  has  been  in  the  imports  of  oitu- 
[ninous  coal  during  the  last  four  or  five  years.  This  has  been  due  to 
the  receipts  of  Nova  Scotia  coal  at  Everett,  Mass.,  this  fuel  being  used 
in  the  manufacture  of  coke  in  the  retort-oven  plant  of  the  New  Eng- 
land Gas  and  Coke  Company  at  that  place.  Compared  with  the 
domestic  production,  the  total  quantity  of  coal  imported  into  the 
United  States  is  of  little  consejiuence,  having  for  years  averaged  less 
than  1  per  cent  of  the  production. 

Coal  of  domestic  production  exported  from  the  United  States,  1902-1906,  in  long  tons. 


Anthracite. 


Bituminous  and  shale. 


Yftar. 


,    Quantity. 


1902 
1903 
1904 
1906 
1906 


907,977 
2,008,857 
2,228,392 
2,229,983 
2,216,969 


Value. 


$4,301,946 
9,780,044 
11,077,470 
11,104,654 
10,896,200 


Quantity. 


5,218,969 
6,303,241 
6,345,126 
6,959,265 
7,704,850 


Value. 


$13,927,063 
17,410,385 
17,160,538 
17,867,964 
19,787,459 


Coal  imported  and  entered  for  consumption  in  tJie  United  States,  190:i-1906,  in  long  tons. 


Year. 


Anthracite. 
Quantity,    i       VaUio. 


Bituminous  and  shale. 


Quantity. 


V^alue. 


I 


900 a  170,21 1 

903 «  175,747 

904 '  72,529 

905 34,241 

806 32,a'>4 


792,409 

''2,470,902 

792,657 

''3,293,583 

^,Wi4 

<)  1,550,751 

107,314 

6  1,011,002 

105, 161 

''1,702,799 

$6,984,668 
9,319,667 
3,895,469 
3,903,765 
4,102,a55 


a  Includes  93,671  tons  of  anthraclto  containing  less  than  92  per  cent  flxed  carbon,  duty  free  under 
be  special  act  of  1902,  imported  in  1902,  and  28.041  tons  imporU^d  in  19a3. 

b  Includes  767,582  tons  of  slack  or  culm  passing  H^^ch  screen  imported  in  1902,  577,274  tons  imported 
1 1903,  679.204  tons  imported  in  1904,  611,053  tons  imported  in  1905,  and  659,486  tons  imported  in  1906. 

WORIiD'S  PRODUCTION  OF  COAIi. 


In  the  following  table  is  given  the  coal  production  of  the  principal 
ountries  for  the  years  nearest  the  one  unaer  review  for  which  figures 
ould  be  obtained.  For  the  sake  of  convenience  the  quantities  are 
txpressed  in  the  unit  of  measurement  adopted  in  each  country  and 
eouced  for  comparison  to  short  tons  of  2,000  pounds.  In  eacn  case 
he  year  is  named  for  which  the  production  is  given.  It  will  be 
observed  that  the  United  States  produced  37  per  cent  of  the  total 
irorld's  supply  of  coal;  that  this  country  in  1906  produced  132,961,535 
hort  tons,  or  43.7  per  cent,  more  coal  than  Great  Britain,  and 
.91,806,752  short  tons,  or  85  per  cent,  more  than  Germany.  Exclu- 
ive  of  Great  Britain,  the  Urn  ted  States  in  1906  produced  more  coal 
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than  all  of  the  other  countries  of  the  world  combined.  It  may  also 
be  noted  that  more  than  98  per  cent  of  the  total  world's  production 
of  coal  is  from  coimtries  lying  north  of  the  equator,  the  coimtries 
south  of  that  Une  contributing  less  than  20,000,000  tons  annually. 

The  world's  production  of  coal. 


Country. 


Usual  unit  In 

producing 

country. 


United  States  (1906) long  tons. 

Great  Britain  (1906) do. . . 

Qermany  (1906) metric  tons. 

Austria-Hungary  (1904) do. . . 

France  (1906) do. . . 

Belgium  (19()6) do. . . 

Russia  and  Finland  (1905) do. . . 

Japan  (1905) do. . . 

Canada  (1905) short  tons. 

India  (1905) long  tons. 

New  South  Wales  (1906) do... 

Spain  (1906) metric  tons. 

Transvaal  a  (1906) long  tons. 

New  Zealand  (1905) do. . . 

Natal  (1906) do. . . 

Mexico  (1906) metric  tons. 

Queensland  (1905) long  tons. 

Holland  (1904) metric  tons. 

Italy  (1904) do... 

Sweden  (1905) do. . . 

Victoria  (1905) long  tons. 

Cape  Colonv  (1904) do. . . 

Tasmania  (1905) , .  .do. . . 

other  countries  b do. . . 

Total 

Percentage  of  the  United  States 


3e0,783,2S4 

251,067,628 

201,715,074 

41,014,182 

34,313,645 

23,610,740 

17,233,871 

11,630,000 

8,775,933 

8,417,739 

7,626,362 

3,284,576 

2,751,136 

1,586,756 

1,238,713 

767,864 

529,326 

466,997 

362,151 

322,384 

155,136 

154,272 

51,903 

7,298,935 


Equivalent  in 
snort  tons. 


414,157,278 

281,195,743 

222,350,526 

46,209,933 

37,823,931 

26,026,119 

18,906,806 

12,819,749 

8,775,933 

9,427,868 

8,541,526 

3,620,588 

3,061,272 

1,776,047 

1,387,350 

846,186 

692,845 

514,7n 

300,199 

356,364 

173,751 

172,785 

58,232 

8,174,807 


1,106,478,757 
37 


a  Year  ended  June  30. 

b  Includes  China,  Turkey,  Servia,  Portugal,  United  States  of  Colombia,  Chile.  Borneo  and  Labuao. 
Peni,  Greece,  etc. 


The  growth  of  the  coal-mining  industry  in  the  United  States  com- 
pared with  that  of  the  other  countries  of  tne  world  since  1868  is  shown 
m  the  following  table.     From  this  it  appears  that  during  this  period 
of  39  years  the  percentage  of  the  world's  total  produced  by  the  United 
States  has  increased  from  14.32  to  37,  and  tnis  country  now  stands 
far  in  the  lead  of  the  world's  coal  producers.     It  has  been  only  8  years 
since  the  United  States  supplanted  Great  Britain  as  the  leamng  coal- 
producing  country,  and  yet  in  that  time,  the  increase  in  this  countTy 
has  been  so  enormous  that  Great  Britain  can  no  longer  be  classed  **^  * 
competitor. 
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World's  production  of  coal,  by  countries,  1868-1906. 


United  States. 

Oieat  Britahi. 

Germany. 

• 

Long  tons. 

Short  tons. 

Long  tons. 

Short  tons. 

Metric  tons. 

Short  tons. 





29,341,036 
29,378,893 
29,496,054 

32,861,960 
32,904,360 
33,035.580 

103,141,157 
107,427,557 
110,431,192 

115,518,096 
120,318.864 
123,682,935 

32,879,123 
34.343,913 
34,003,004 

36,249,233 
37.864,164 
37,488,312 

41,861,679 
45,940,535 
51,430,786 
46,969,571 
46,739,571 

46,885,080 
51,453,399 
57,602,480 
52,605,920 
52,348,320 

117,352,028 
123,497,316 
128.680,131 
126,590,108 
133,306,485 

131,434,271 
138,316,994 
144,121,747 
141,780,921 
149,303,263 

37,856,110 
42,324,467 
46, 145, 194 
46,658.145 
47,804,054 

41,736,361 
46,662,725 
50,875,076 
51,440,605 
52,703,970 

........ 

47,571,429 
54,019,429 
51,728,214 
60,808,749 
63,822,830 

53,280,000 
60,501,760 
57.935,600 
68,105.799 
71,4M,570 

134, 125, 166 
134,179,968 
132,612,063 
133,720,393 
146,960,409 

150,220,186 
150,281,564 
148,525,511 
149,766,840 
164,605,738 

49,550,461 
48,229,882 
50,519,899 
53,470,716 
60,118,035 

54,629,383 
53,173,446 
55,698,188 
58,961,464 
66,177,634 

-, ,. 

76,679,491 

92,456,419 

103,310,290 

107.281,742 

99,250,263 

85,881,030 
103,551,189 
115,707.525 
120,155,551 
111,160,295 

154,184,300 
156,499,977 
163,737,327 
160,757,779 
159,351,418 

172,686,416 
175,279,974 
183,385,806 
180,048,712 
178,473,588 

61,540,485 
65,378,211 
70,442,648 
72,113,820 
73,675,515 

67,848,385 
72,079,478 
77,663,019 
79,505,487 
81,227,255 

101,500,381 
116,652,242 
132,731,837 
126,097,779 
140,866,931 

113,680,427 
130,650,511 
148,650,657 
141,229,513 
157,770,963 

157,518,482 
162,119,812 
169,935,219 
176,916,724 
181,614,288 

176,420,700 
181,574,189 
190,327,445 
198,146,731 
203,408,003 

73,682,684 
76,232,618 
81,960,083 
84,973,230 
89,290,834 

81.235,049 
84,046.461 
90,360.992 
93,640,500 
98,398,500 

........ 

150,505,954 
160,115,242 
162,814,977 
152,447,791 
172,426,366 

168,566,669 
179,329,071 
182,352,774 
170,741,526 
193,117,530 

185,479,126 
181,786,871 
167.325,795 
188,2'/7,525 
189,661,362 

207,736,621 
203,601,296 
184,044,890 
210,870,828 
212,320,725 

94,252,278 
92.544,050 
96,426,153 
98,806.702 
103,957,639 

103,913,136 
102,029,815 
105,207,334 
108,883,884 
114,661,318 

.••.... 

171,416,390 
178,776,070 
196,407,382 
226,554,635 
240,789,310 

191,986,357 
200,229,199 
219,976.267 
253,741,192 
260,684,027 

195,361,260 
202,129,931 
202,054,516 
220,094,781 
225,181,300 

218,804,611 
226.385,523 
226,301,058 
246,506,155 
252,203,056 

112. 471, 106 
120,474.485 
130,928.490 
135.824,427 
149,551,000 

123,943,159 
132,762,882 
144,283,196 
149,719,766 
164,806,202 

•  •  .  •  •  1  •  • 

261,874,836 
269,277,178 
319.068,229 
314,121,784 
350,645,210 

293,299.816 
301,500,439 
357.356,416 
351,816,398 
392,722,635 

219,046,945 
227,095,042 
230,334,469 
232,428,272 
236,128,036 

245,332,578 
254,346,447 
257,974,605 
260,319,665 
264,464,408 

152.628,931 
150,436,810 
162,457,253 
169,450,583 
173,796,674 

168,217,082 
166,826,406 
179,076,630 
186,785,378 
191,576,074 

360.783,284 

• 

414,157.278 

251,067,628 

281,195,743 

i 

201.715,074 

222,350,626 

Austria-E 

[ungary. 

Fra 

nee. 
Short  tons. 

Belg 

him. 

• 

Metric  tons. 

Short  tons. 

Metric  tons. 

Metric  tons. 

Short  tons. 

7,021,756 
7,663,043 
8,355,945 

7,741,486 
8,448,505 
9,212,429 

13.330,826 
13,509,745 
13,179,788 

14,697,236 
14,894,494 
14,530,716 

12,298.589 
12,943,994 
13,607,118 

13.669,194 
14,270,763 
16.101,073 

8,437,401 

8,825,896 

10,104,769 

12,631,364 

13,062,738 

9,302,235 

9,730,550 

11,140,508 

13,926,079 

14,395,137 

13,240,135 
16,100,773 
17,479,341 
16,907,913 
16,956,840 

14,607,249 
17,751,102 
19,270,973 
18,640,974 
18,694,916 

13,733,176 
15,658,948 
15,778,401 
14,669,029 
15,011,331 

16,140,827 
17,263,990 
17,395,687 
16,172,604 
16,649,992 

13.000,000 
13,500,000 
13,900,000 
14,500,000 
14,800,000 

14.327,300 
14,883,750 
15,324,750 
15,986,250 
16,317,000 

17, 101, 448 
16,804,529 
16,960,916 
17,110,979 
19,361,564 

18,854,346 
18,526,993 
18,699,410 
18,864.854 
21,346,124 

14.329,578 
13,660,077 
14,899,175 
15,447,292 
16,886,698 

15,798.3(iO 
16,070,157 
16,426,340 
17.030,640 
18,617,5i«5 

15,304,813 
15,555,292 
17,047,961 
18,000,000 
20,435,463 

16,873,556 
17,149,709 
18,795,377 
19,845,000 
22,530,098 

19,765.983 
20,603,704 
21,333,884 
20,023,514 
19,510,530 

21,791,996 
22,716,584 
23,520,607 
22,075,924 
21,510,359 

16,873,961 
17,590,989 
18,177,764 
18,051,499 
17,437,603 

18,603,531 
19,394,0(^5 
20.040.974 
19.901,778 
19,224,967 

4 



20,779.441 
21,879,172 
23,850,608 
25,328,417 
27,504,032 

22,909,334 
24,121,787 
26,305,218 
27,924,580 
30,323,195 

19,909,894 
21,287,589 
22,602,894 
24,303,509 
26,083,118 

21,950,658 
23,469,567 
24,919,691 
26,794.619 
28,756,638 

17,285,543 
18,378,624 
19,218,481 
19,860.980 
20,365,960 

19,067.311 
20,262,433 
21,188.375 
21,90(1. 663 
22,453,471 

V.\V.'.'.\ 

28,823,240 
29,037,978 
30,449,304 
31,402,000 
32,654,777 

31,777,622 
32,014,371 
33,570,358 
34,704,184 
35,985,564 

26,024,893 
26,178,701 
25,650,981 
27,459,137 
28,019,893 

28,692,444 
28,862.018 
28,280,207 
30,273,699 
30,877,922 

19,675,644 
19,683,173 
19,410,519 
20,458,827 
20,450,604 

21,692,398 
21,590.448 
1        21.400,097 
22,665,857 
22,536,566 
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World's  production  of  coal^  by  countrieSy  1808-1906 — Continued. 


Year. 


1896. 
1897. 
1898. 
1899. 
1900. 

1901. 
1902. 
1903. 
1904. 
1905. 

1906. 


Year. 


1868. 
1869. 
1870. 

1871. 
1872. 
1873. 
1874. 
1875. 

1876. 
1877. 
1878. 
1879. 
1880. 

1881. 
1882. 
1883. 
1884. 
1885. 

1886. 
1887. 
1888. 
1889. 
1890. 

1891. 
1892. 
1893. 
1894. 
1895. 


189(>. 
1897. 
1898. 
1899. 
1900. 

1901. 
1902. 
190?. 
1904. 
1905. 

1906. 


Austria-Hungary . 


Metric  tons.    Short  tons 


33,676,411 
35,858,000 
37,786,963 
38,739,000 
39,029,729 

41,202,902 
39,479,560 
40,628.785 
41.014,182 


37,111,405 
39,515,516 
41,652,569 
42,690.378 
43,010,761 

45,417,959 
43,518,319 
44,772,921 
45.209,933 


France. 


Metric  tons. 


29,189.900 
30,797,629 
32,356,104 
32,863,000 
33,404,298 

32,301,757 
30,196,994 
34,906,418 
34,167,966 
35.336,442 

34,313.645 


Short  tons. 

32,167,270 
33.938,987 
35,656,426 
36,215,026 
36,811,536 

35,506,536 
33,286,146 
38,466,873 
37,663,349 
38,951,360 

37,823,931 


Belgium. 


Metric  tons. 

Short  tons. 

21,262,370 
21,534,629 
22,075,093 
21,917.740 
23,462,817 

23,420,112 
23,731,161 
24,326,752 
24,150.925 
25.855,024 

22,213,410 
22,877,470 
23,796,680 
22,761,430 
21,844,200 

24,485.842 
25.217,835 
26,223,941 
25,089.134 
24,078,862 

23,610,740 

26.026,119 

Russia. 


Japan. 


Other  coun 
tries. 


Total. 


Metric  tons.  Short  tons. 


430,032 
579,419 
667,806 

772,371 
1,037,611 
1,154,618 
1,270,889 
1,673,753 

1,795,146 
1.760,276 
2,483.575 
2,874.790 
3,238,470 

3,439,787 
3,672.782 
3,916,105 
3.869.689 
4.207,905 

4.506,027 
4.464.174 
5.187.312 
6.215,577 
6,016,525 

6,233,020 
6,816,323 
7,535,000 
8,629.000 
9,079,138 

9.229,000 
11.207,475 
12,307,450 
13.562,810 
16,151,557 

16,269,800 

15.259,674 

17.818.000 

0  19.318,370 

0  17.233,871 


473,895 
638.510 
735,922 

851, 15;? 
1,143,447 
1,272.389 
1,400.520 
1.844,475 

1,968,251 
1,939,824 
2,738,141 
3,109,456 
3,570,413 

3,792,365 
4,049,242 
4,317,506 
4,266.332 
4,639,215 

4.967,895 
4,921.752 
5,719,011 
6.852.674 
6,633,219 

6.871,905 
7,514,996 
8.307,337 
9.509,158 
10,005,210 

10,170.358 
12.350,638 
13,562,810 
15.730.346 
17,799,016 

17,934.201 
17.090.8.35 
19,640,781 
21.294,639 
18,996.896 


Metric  tons.  Short  tons.    Short  tons.     Short  tons 


1,021,000 
1.159,000 
1,314,000 

1,402,000 
1,785,000 
2,044,000 
2,435.000 
2,653,000 

3,2.30.000 
3.228,000 
3.350,000 
4,:ill.000 
4.849,000 

.').O19,60O 
5.647.751 
6,761,301 
6.710.831 
7, 429, 457 

8,945.938 

9.701,682 

10,088,845 

10,772.240 

11,630,000 


1,125.142 
1.277,218 
1,448,028 

1,545,004 
1.967.070 
2.2,52,488 
2.683,370 
2,923.600 

3,550,460 
3,557.250 
3,691,700 
4.750.722 
5,343,508 

5,531,608 
6.225,516 
7,572,657 
7.401,948 
8,187,262 

9,801.107 
10,fi91,254 
11.120,934 
11,874.240 
12.819.749 


1,147,330 
1,104.563 
1,063,121 

1,114,2*48 
1,268.115 
1,502.516 
2,708.756 
2,039,104 

2.597.143 
2,821,156 
3.176,050 
3.362.605 
3,621,342 

5,185.974 
6.128.631 
6,929.841 
7.367.309 
7,570,507 

9,082.815 
10.399,273 
11,493,176 
12,618,299 
13,025,637 

14,744,329 
14,998.633 
15.783.599 
18,197.510 
19,428.643 

20,866.748 
22.074.093 
24,797,873 
2,').  811. 285 
27,684.964 

30,565,923 
.37.907.163 
.37.502,430 
-43.332,409 
4.5,478.314 

6  47,898.532 


222,248,430 
230.444,213 
234,850,088 

261,061,424 
283,500,322 
303,181,376 
298,676.379 
308,479,177 

311,674,909 
317.198,648 
318,523,990 
335,237,908 
369,413,780 

392,663,253 
420,082,472 
450,990.397 
454,022,811 
447,7^,802 

450,848,793 
481,412,743 
521.225,803 
531.797,039 
563,693,232 

503.497,904 
582,638,296 
610,487,368 
644,177,076 

664.001,718 
097,213.515 
738,129.006 
801,976.021 
846,041,848 

870,711.044 
888.453,950 
972,195,531 
983,527,562 
1,034.156.604 

cl. 106. 478,707 


Percent 

of  United 

States. 


1479 
1428 
1107 

17.96 
1814 
19.00 
17.61 
m97 

17.09 
19.07 
18.19 
20  32 
20.62 

21.87 
2458 
25.55 
26.37 
2482 

25.22 
27.14 
28  52 
26.56 
27.99 

28.fi0 
30.22 
31.30 
27.97 
29.98 

28.92 
28.72 
29.80 
31.63 
31.88 

33.69 
33.95 
36.76 
35.78 
37.98 

37.43 


o  These  figures  also  include  the  production  of  Finland. 

h  This  includes  the  output  of  Canada  (1905,  8.775,933  short  tons);  India  (1905,  9,427,868  short  ton*): 
New  South  Wales  (1906, 8,541,525  short  tons) ;  Spain  (1900, 3,020..588  short  tons) :  South  African  RepulJlp 
(1900.  3,081 ,272  short  tons);  New  Zealand  (190.5.  1.770,047  tons):  Sweden  (1905,  355.364  tons) ;  Italy  (IW*' 
399,199  tons);  Queensland  (19a5,  592,845  tons);  also  that  of  Holland,  Natal,  Cape  Colony  Ta8ni«iu*» 
Mexico,  China,  Turkey,  Servia,  Portugal,  etc.  (estimated),  8,174,807  tons. 

c  Latest  available  figures  are  used  in  making  up  totals  for  1906. 
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COAIi  TRADE  REVIEW. 

The  principal  feature  connected  with  the  coal-mining  industry  of 
the  United  States  in  1906  was  the  practically  complete  suspension  of 
operations  in  the  anthracite  region  of  Pennsylvania  and  in  the  organ- 
ized bituminous  coal-producing  States  during  the  spring  months 
while  the  adjustment  of  the  wage  scale  was  under  way.  This  sus- 
pension in  the  anthracite  region  lasted  from  April  1  to  ifay  14,  during 
which  period  only  one  mine  in  that  district  was  kept  in  operation. 
The  amount  of  time  lost  in  the  anthracite  region  represented  18.8 
per  cent  of  the  time  worked,  and  resulted  in  a  decrease  of  nearly 
5,700,000  long  tons.  The  suspensions  in  the  bituminous  coal- 
producing  States  ranged  from  about  30  days  in  some  cases  to  nearly 
11  weeks  in  others.  During  the  period  of  idleness  a  lack  of  harmony 
developed  in  the  ranks  of  the  operators  and  the  associations  com- 
posed of  them  throughout  the  several  States,  and  by  degrees  com- 
promises were  concluded  with  the  miners  and  work  was  from  time 
to  time  resumed.  The  most  serious  effect  of  the  suspensions  was  the 
breaking  up  of  what  has  been  known  as  the  interstate  agreement, 
which  was  m  effect  in  the  competitive  States  of  Pennsylvania,  Ohio, 
Illinois,  Indiana,  and  parts  of  Kentucky  and  West  Virginia,  which 
also  largeljr  controlled  the  agreements  made  between  the  operators 
and  the  miners  in  the  southwestern  district,  composed  of  Kansas, 
Missouri,  Arkansas,  and  Indian  Territory. 

In  spite  of  the  fact  that  211,304  men  m  the  bituminous  States  were 
idle  for  an  averi^e  of  63  days  each,  and  that  the  idle  time  was  equal 
to  13  per  cent  of  the  total  number  of  working  days  made,  the  bitu- 
minous coal  production  of  the  United  States  increased  27,812,082 
short  tons  over  that  of  1905.  This  was  due  to  the  fact  that  during 
the  earUer  months  of  the  year,  in  anticipation  of  the  suspension  or 
minings  production  was  pushed  to  the  utmost  by  both  miners  and 
operaU)Ts.  During  the  suspension  mining  in  the  unorganized  States, 
such  as  West  Virginia  and  Alabama,  in  the  East,  and  in  the  Rocky 
Mountain  States,  was  unusually  active;  and  this,  with  the  activity 
following  the  period  of  suspension,  brought  the  tonnage  up  to  what 
would  have  been  a  normal  mcrease  over  the  output  of  the  preceding 
year,  and  it  is  doubtful  if  there  would  have  been  any  larger  total 
production  had  no  suspension  of  operations  occurred. 

Notwithstanding  the  almost  complete  shut  down  in  the  mining 
districts  dominated  by  the  United  Mine  Workers  for,  as  statecl, 
periods  varying  from  1  month  ta  11  weeks  there  was  no  formally 
declared  strike,  the  miners  being  simply  requested  by  their  leaders 
bo  suspend  work  pending  the  adjustment  of  the  wage  scale.  The 
3Ccasion  was  remarkable  for  the  comparatively  few  instances  of 
lawlessness,  and  while  the  chances  for  a  peaceful  settlement  seemed 
%t  times  sadly  remote  the  differences  were  finally  adjusted  without 
Governmental  interference  or  an  appeal  to  arbitration. 

During  portions  of  the  year  the  usual  complaints  wore  made  of 
shortage  or  car  supply  and  of  motive  power  on  the  part  of  the  trans- 
portation compames.  This  was  particularly  felt  in  tiie  earlier  months, 
when  mining  was  so  active  and  coal  was  being  hurried  as  fast  as  pos- 
rible  to  distant  points  for  storage  against  a  period  of  idleness. 

A  comprehensive  idea  of  the  conditions  which  prevailed  throughout 
the  United  States  may  be  obtained  from  the  following  reviews  of  the 
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coal  trade  in.  the  principal  cities.  These  have  been  prepared  fc^J 
secretaries  of  boards  of  trade  or  other  local  authorities  lamiliar  wi^^^ 
the  trade  conditions. 

NEW  YORK  CITY. 

The  following  review  of  the  coal  trade  of  New  York  City  has  bea»JBi 
prepared  for  this  report  hj  Mr.  Frederick  Hobart,  associate  edito-x 
of  the  Engineering  and  Mining  Journal: 

The  local  coal  trade  of  New  x  ork  Gty  continued  to  increase  duria^ 
1906,  as  was  to  be  expected  from  the  steady  growth  of  population  aaa 
the  activity  of  all  classes  of  manuf  actiuing  operations.   There  was  also  a 
certain  tendency  to  concentrate  the  trade,  owing  to  the  increase  in  thte 
number  of  large  consumers.     The  greater  number  of  new  building 
in  the  city  are  large  houses,  giving  room  for  a  number  of  tenants,  ui 
which  heat  and  hot  water  are  distributed  from  a  single  plant  for  eacb 
building.    The  use  of  electric  light  and  power  is  also  continually 
growing,  requiring  additions  to  the  electric  generating  and  distribut- 
mg  plants.     Moreover,  during  the  year  there  were  unaer  construction 
several  large  plants  for  the  transportation  companies,  including  those 
made  necessary  by  the  adoption  of  electricity  on  the  trunk-line  rail- 
roads entering  the  city.     Most  of  these  transportation  plants  did  no^ 
enter  into  use  in  1906,  but  they  will  nearly  all  be  large  consumers 
during  the  current  year. 

There  have  never  been  any  statistics  kept  from  which  the  appro^' 
mate  coal  consumption  of  New  York  City  could  be  deduced.    Tne  b«st 
informed  men  in  the  trade  hesitate  to  name  any  definite  figures,  and 
an  attempt  to  compile  records  of  deliveries  and  tonnage  has  been  sur- 
rounded with  so  many  difficulties  that  it  was  necessarily  abandoned. 
The  district  to  be  covered  properly  includes,  besides  the  city  itself ,  * 
number  of  large  suburban  towns  and  the  adjacent  manufacturiiig 
cities,  such  as  Jersey  City,  Newark,  Paterson,  Yonkers,  and  PaJ^ 
Chester.     Estimates  of  the  consumption  of  anthracite  coal  in  this  dS^ 
trict  vary  from  15  to  25  per  cent  of  the  total  output,  and  these  ^t^ 
made  by  men  of  long  experience  in  the  trade.     The  most  that  can    »^ 
said  is  that  a  much  larger  part  of  the  anthracite  production  is  cc^^" 
sumed  in  this  district  than  in  any  other  equivalent  area  of  tfc^ 
coimtry,  and  this  is  supplemented  by  a  large  quantity  of  bitumino^'^ 
coal  drawn  from  Pennsylvania,  Maryland,  and  West  Virginia. 

New  York,  if  we  include,  as  must  properly  be  done,  all  the  New  Yo. 
Harbor  shipping  ports,  is  each  year  takmg  more  of  the  coastwise  trai 
which  supphes  a  large  part  of  New  England.  Of  these  shipments 
record  is  Kept  by  the  Bureau  of  Statistics.  The  totals  reported  fro 
the  New  York  Itarbor  ports  for  the  year  1906  were  12,739,518  tons 
anthracite  and  9,527,131  tons  of  bituminous  coal,  or  22,266,649  toi 
in  all.  There  is  no  available  record,  however,  of  the  destination 
this  coal.  This  coastwise  coal  is  not  shipped  from  the  city  docks,  bi 
from  what  are  known  as  the  harbor  ports,  the  terminals  of  the  coi 
carrying  railroads.  These  are  nearly  all  on  the  New  Jersey  shoi 
including  Weehawken,  Hoboken,  Jersey  City.  Port  Johnson,  Poi^ 
Reading,  Elizabethport,  Perth  Amboy,  and  South  Amboy.^  Son^^ 
bituminous  coal  is  snipped  from  the  Baltimore  and  Ohio  terminals  o-"**' 
Staten  Island, 

This  coastwise  trade  continues  to  be  done  largely  by  sailing  vessel^^ 
notwithstanding  the  extended  use  of  barges  towed  by  steam  tug^^ 
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The  barges  are,  for  the  most  part,  owned  by  the  raihoad  companies 
and  have  a  large  carrying  capacity.  The  tows  are  subject  to  some 
drawbacks  in  stormy  weather,  and  in  1906  there  was  rather  a  large 
percentage  of  loss  amon^  the  barges;  larger,  in  proportion  than 
among  the  sailing  vesseb.  The  number  of  barges,  however,  is 
increasing,  but  perhaps  not  faster  than  the  total  trade  otows. 

One  thing  which  favored  the  coasting  trade  was  the  absence  of  the 
severe  storms  which  sometimes  descend  on  the  Atlantic  coast  in  the 
late  summer  and  fall.  There  was  some  stormy  weather,  of  course, 
but  no  great  tempest,  and  the  percentage  of  ^vrecks  of  coal-carrjdng 
vessels  was  lower  than  in  several  preceding  years.  There  w^as  some 
complaint  of  delaj^s  in  unloading  at  New  England  ports,  especially  at 
those  where  coal  is  transferred  to  the  cars  of  the  New  York,  New 
Haven  and  Hartford  Railroad.  This  brought  about  a  general 
enforcement  of  demurrage  charges  and  a  disposition  to  insist  upon 
the  "loading  and  unloading"  clause  in  vessel  charters.  The  supply 
of  vessels  for  the  coastwise  trade  was  generally  good  for  three  quarters 
of  the  year.  In  the  closing  quarter,  October-December,  there  was 
some  scarcity,  especially  of  the  smaller  vessels,  which  are  in  demand 
for  certain  ports,  and  rreirfit  rates  were  forced  up.  In  some  cases 
shipments  were  delayed.  In  October  there  is  always  a  rush  for  the 
smaller  boats  which  can  make  what  are  known  as  the  shoal-water 
ports  in  Maine,  which  are  closed  by  ice  in  the  winter.  In  1906  ice  did 
not  form  until  later  than  usual,  owing  to  the  continued  mild  weather 
of  November  and  early  December,  and  fall  suppUes  reached  those 
ports  without  trouble. 

There  was  some  trouble  in  the  second  half  of  the  year  over  car  sup- 
ly  on  the  railroads.  This  caused  at  times  considerable  delay  in  the' 
eliveries  of  coal  to  the  eastern  markets.  This  trouble,  however, 
did  not  at  any  time  reach  the  acute  stage  which  developed  in  the  West. 
The  anthracite  companies  have  their  car  supply  better  in  hand  and 
more  under  their  own  control  than  any  other  group  of  railroads  in 
the  country.  The  trouble  in  anthracite  deliveries  was  comparatively 
small,  and  that  with  bituminous  traffic  was  felt  chiefly  in  the  West 
Virginia  coals.  The  mild  winter  and  the  absence  of  snow  helped  to 
prevent  excessive  trouble  from  this  cause. 

There  was  the  usual  trouble  with  the  New  England  roads,  and  at 
least  twice  an  embargo  was  placed  on  cars  going  to  the  New  York, 
New  Haven  and  Hartiord  road  on  account  of  delays  in  returning  cars 
sent  to  points  on  its  lines. 

The  bituminous  trade  in  New  York  for  the  year  followed  very  much 
its  usual  course  with  httle  variation  from  previous  years  in  volume  and 
prices,  and  with  few  special  incidents.  In  the  usual  season  for  con- 
tracting in  the  spring  there,  was  some  holding  back  on  account  of  the 
delay  of  the  trunk  hnes  in  announcing  freight  rates  for  the  season. 
When  this  was  settled  there  was  rather  less  than  the  usual  number 
of  contracts,  because  some  large  consumers  thought  it  might  be  bet- 
ter policy  to  hold  back  and  trust  to  the  open  market.  There  was, 
rather  conspicuously,  an  absence  of  the  undercutting  and  sharp  prac- 
tice between  operators  in  the  West  Virginia  and  Pennsylvania  regions^ 
which  has  been  much  in  evidence  in  lormer  years.  Some  apprehen- 
sion was  felt  as  to  the  probability  of  a  strike  of  the  miners ;  but  in  the 
end  this  did  not  seriously  affect  the  New  York  trade.    The  suppUes 
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for  this  trade  are  drawn  chiefly  from  the  Clearfield  and  minor  districts 
in  central  Pennsylvania,  the  Chimberland  district  in  Maryland,  and  the 
New  River  and  rocahontas  fields  in  West  Virginia.  The  coal  coming 
from  western  Pennsylvania  is  largely  bunker  coal  for  steamships  and 
does  not  enter  into  the  local  trade  to  any  extent.  In  the  r^ons 
named  settlement  came  early,  and  there  was  no  real  trouble  in  getting 
coal  at  any  time.  Dealers  were  incUned  in  April  to  restrict  defiveries 
to  actual  needs  as  a  precaution,  but  this  disposition  lasted  for  two  or 
three  weeks  only.  The  settlement  with  the  miners,  when  made, 
caused  hardly  a  ripple  on  the  market. 

Prices  were  fairly  well  maintained  all  through  the  year.  Most  con- 
tracts were  made  approximately  on  the  basis  or  $2.55  to  $2.65per  ton, 
free  on  board,  New  York  Harbor,  for  good-grade  Clearfield.  Tne  price 
in  the  open  market  was  from  $2.60  to  $2.70,  for  the  same  grade  as  a 
basis,  for  the  greater  part  of  the  year.  In  the  late  fall  sales  were 
made  up  to  $2.80  ana  even  $2.90  for  Clearfield;  but  in  most  cases 
these  were  for  lots  needed  for  immediate  shipment  to  shoal-water 

Sorts.  The  price  given  for  good-grade  Clearfiem  appUes  to  most  of  the 
ituminous  coal  mcluding  New  York  Harbor,  with  one  exception. 
Cumberland  coal  has  its  special  customers  and  usually  conmiands  a 
higher  price,  very  Uttle  of  it  coming  on  the  open  market. 

On  the  whole,  the  year  in  the  bituminous  trade  was  quiet  and  un- 
eventful. The  coal  companies  were  generally  prosperous,  as  was 
shown  in  several  cases  by  increased  dividends. 

The  anthracite  trade  presented  the  unusual  feature  of  a  year  hardly 
at  all  disturbed  by  a  threatened  strike  and  an  actual  suspension  of 
work  for  six  weeks.  The  negotiations  between  the  compames  and  the 
miners'  union  were  followed  \\ith  much  interest,  but  there  was  a  gen- 
eral beUef  that  a  peaceful  solution  would  be  reached,  and  consequently 
there  was  very  Uttle  excitement. 

Moreover,  it  was  evident  that  provision  for  the  suspension  had  been 
made  by  the  companies  in  the  storage  of  large  quantities  of  coal  at 
various  points  on  their  lines.  These  stocks  proved  sufficient  to  tide 
over  the  suspension,  and  there  was  no  break  nor  delay  in  deliveries, 
except  that  suppUes  were  furnished  only  as  needed,  simply  as  a  pre- 
caution. Tliis,  nowever,  did  not  involve  any  close  restriction  upon 
trade.  The  main  effect  was  that  the  discounts  of  50  cents  per  ton  in 
April  and  40  cents  in  May,  usually  given  from  the  tide-water  list 
prices,  were  withheld  on  account  of  the  uncertainty.  The  discounts 
of  30  cents  in  June,  20  cents  in  July,  and  10  cents  in  August  were 
given,  as  usual. 

For  the  rest  of  the  year  the  market  for  anthracite  was  generally 
quiet.  About  Sept^mfeer  an  unusually  large  demand  for  the  small  or 
steam  sizes  developed,  and  this  continued  up  to  the  end  of  the  year. 
As  a  rule,  in  previous  years  there  has  been  a  surplus  of  such  coJ 
offered,  so  that  at  times  it  has  been  sold  at  a  shade  below  the  list 
prices  and  there  has  been  a  competition  for  orders.  In  1906  there 
was  no  pressure  to  sell;  on  the  contrary,  some  dealers  found  it  difficult 
to  keep  up  with  orders.  This  pressure  was  not,  however,  sufficient  to 
bring  about  any  advance  in  prices.  Since  the  close  of  the  vear  the 
question  of  an  increase  in  price  in  the  steam  sizes  has  been  (uscussed 
ami  it  will  probably  be  made. 

The  list  prices  of  anthracite  continued  unchanged  throughout  the 
year.     They  were  for  the  prepared  sizes,  $4.70  for  lump  and  $5  for 
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egg,  stove,  and  chestnut,  free  on  board,  New  York  Harbor.  As 
already  mentioned,  no  discount  for  April  and  May  was  given;  the 
usual  discounts  of  30,  20,  and  10  cents  per  ton  for  June,  July,  and 
August,  respectively,  were  allowed.  These  summer  discounts  have 
been  found  to  work  well  so  far.  For  the  small  or  steam  sizes  prices 
were  generally  imiform,  averaging  $2.80  to  $3  per  ton  for  pea;  $2.25 
to  $2.50  for  buckwheat;  $1.40  to  $1.45  for  rice  or  buckwheat  No.  2; 
$1.30  to  $1.35  for  barley,  or  buckwheat  No.  3;  all  free  on  board,  New 
York  Harbor. 

If  exact  figures  could  be  compiled,  it  would  probably  be  found  that 
the  local  consumption  of  the  prepared  sizes  was  somewhat  less  in 
1906  than  in  the  previous  year,  owing  chiefly  to  the  mild  winter;  in 
part  also  to  the  increased  disposition  to  use  pea  coal  as  a  domestic  fuel. 
The  consumption  of  steam  sizes  showed  an  increase,  owing  to  activity 
in  manufacturing  and  to  their  use  in  the  large  office  buildings  and 
apartment  houses  haying  central  heating  plants.  There  was  also  a 
disposition  to  enforce  the  city  smoke  ordinances  a  little  more  strictly, 
which  tended  to  an  increased  use  of  anthracite  steam  sizes  instead  of 
bituminous  coal. 

An  improvement  is  in  progress  which  will  aflFect  the  delivery  of 
coal  for  local  use  in  the  boroughs  of  Brooklyn  and  Queens.  The 
close  connection  of  the  Long  Island  Railroad  with  the  Peimsjrlvania 
and  the  improvements  on  the  former  line  will  make  it  possible  to 
deliver  coal  in  large  quantities  at  a  number  of  central  points  where 
distributing  yards  will  be  estabUshed.  In  many  cases  it  will  be  pos- 
sible to  place  cars  directlj  in  the  yards  of  the  factories  and  power 
houses.  This  will  make  it  possible  to  decrease  largely  the  cartage 
required  in  local  distribution,  which  has  heretofore  been  maae 
entirely  from  the  water  front.  The  Long  Island  Company  has  a  belt 
line,  with  several  branches^  which  has  made  this  improvement  pos- 
sible, and  it  will  prove  an  important  economy  in  the  delivery  of  coal 
to  nearly  one-third  of  the  city. 

There  was  some  discussion  during  the  year  as  to  the  cost  of  dis- 
tributing coal  to  consumers.  In  New  i  ork,  when  the  tide-water 
price  is  $5,  the  usual  charge  to  small  consumers  is  $6.25  to  $6.50  per 
ton.  Where  coal  is  sold  oy  the  100-pound  bag  or  by  the  bucket, 
of  course  the  buyer  pays  much  more.  Local  consumers  complain 
of  the  high  price  they  have  to  pay;  but  local  dealers  claim  that  $1.25 

1)er  ton  is  only  a  small  margin  to  provide  for  cost  of  storage,  cartage, 
abor,  waste,  and  other  items,  and  that  it  leaves  but  little  to  pay 
the  interest  on  invested  capital.  It  is  evident  that  present  methoas 
of  distribution  are  costly  and  wasteful,  but  it  is  not  easy  to  plan  any 
decided  improvement.  The  only  great  betterment  in  signt  is  the 
general  substitution  of  gas  or  electricity  for  coal  for  domestic  pur- 
poses. 

BOSTON,  MASS. 

Mr.  Daniel  D.  Morss,  secretary  of  the  Boston  Chamber  of  Commerce, 
lias  prepared  for  this  report  the  following  review  of  the  coal  trade  of 
thatcity  in  1906: 

The  year  1906  opened  with  a  good  trade  in  coal.  Both  consumers 
and  dealers  were  msposed  to  keep  their  stocks  well  up  in  view  of  the 
uneasiness  which  prevailed  at  that  time  regarding  the  outcome  of  the 
prospective  differences  which  seemed  likely  to  develop  between  the 
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operators  and  miners  in  the  anthracite  regions  when  the  question 
or  renewal  of  contracts  came  up  for  settlement. 

An  unusually  mild  winter  curtailed  consumption  to  an  appreciable 
extent  during  the  months  of  January  and  February,  and  lea  some  of 
the  larger  retailers  early  in  the  year  to  send  out  circulars  advising 
their  customers  to  keep  their  bins  filled  up,  reminding  them  of  their 
imcomfortable  experiences  during  the  last  strike,  and  urging  them 
to  try  to  avoid  the  possibility  of  a  repetition  of  those  experiences  by 
being  prepared  for  the  worst. 

In  Apru,  while  negotiations  were  activelv  in  progress  between  the 
miners  and  operators,  the  latter  did  not  ad.vance  their  schedule,  but 
practically  ceased  shipping  out  New  England  orders,  merely  putting 
them  on  file  to  be  considered  in  order  when  shipments  were  resumed. 
In  this  way  local  dealers  were  left  in  a  position  of  uncertainty  that 
was  far  from  comfortable. 

After  the  danger  from  strike  conditions  was  averted  the  market 
became  dull  and  lifeless,  as  dealers'  stocks  were  unusually  heavy  for 
the  season,  the  demand  from  small  consumers  was  materially  lessened, 
and  the  usual  midsummer  dullness  was  intensified. 

The  usual  monthly  advances  of  10  cents  made  by  the  anthracite 
companies  had  little  effect  in  stimulating  the  demana  until  early  fall, 
when  there  came  the  usual  demand  from  the  dilatory  class  of  traders. 
For  the  remainder  of  the  year  the  trade  was  normal. 

The  total  receipts  of  anthracite  for  the  year  1906  were  1,659.679 
long  tons,  against  1,977,398  tons  in  1905,  and  were  the  smallest  ror  a 
number  of  years,  excepting  always  the  year  of  the  strike,  1902. 

On  the  other  hand,  the  receipts  of  bituminous  coal  are  steadily 
increasing  from  year  to  year,  and  totaled  3,517,916  long  tons  in  1906, 
against  3,406,761  tons  in  1905. 

Of  the  total  anthracite  receipts  197,690  long  tons  were  forwarded 
to  New  England  points,  while  tne  Quantity  of  Dituminous  forwarded 
was  1,370,477  long  tons,  leaving  tne  net  receipts  of  same  for  con- 
sumption 2,147,439  tons,  against  2,312,882  tons  in  1905. 

Tne  following  table  shows  the  receipts  of  both  anthracite  and 
bituminous  coal  by  months  for  1906,  the  totals  for  1906  compared 
with  those  for  1905  and  1904^  the  quantity  received  at  Boston  and 
forwarded  to  New  England  pomts,  and  the  net  receipts  at  Boston  for 
local  consumption: 

Monthly  receipts  of  coal  at  BostoUy  Mass.  ^  for  1906,  with  comparisons,  in  long  torn. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Total,  1906 
Total,  1905 
Total,  1904 


Receipts. 


Quantity  forwarded  to 
New  England  points. 


Anthracite. 


120,761 
93,236 
158,810 
102,599 
120, 475 
190.089 
125,623 
113,347 
134,971 
164,806 
171,009 
163,953 


1,659,679 
1,977,398 
2,002,779 


Bituminous.   Anthracite.  Bituminous 


309,952 
330,360 
343,574 
324,680 
300.430 
263,819 
299,153 
247,345 
309,213 
298,357 
237,942 
253,091 


3,517,916 
3,406,761 
3,066,873 


17,231 
13,004 
20,033 
17,714 
9,627 
14,041 
11,766 
10,201 
13,084 
21,850 
26,192 
22,047 


126,091 

118,274 

163,994 

133, 447 

104,917 

108,872 

127,051 

120,790 

92,540 

90,075 

95,821 

88,605 


197,660 
254,565 
269.105 


1,370,477 
1,093,879 
1.094,666 


Net  receipts  (for  local 
consumption). 


Anthracite. 


103,630 
80,232 
137,877 
84,885 
110,848 
176,048 
113,857 
103, 146 
121,887 
142,956 
144,817 
141,906 


Bltumioooi- 


179,g 
191,3» 

172,  KB 
136,g 
2l6,g 

142,121 
164,  «5 


1,461,989 
1,722,838 
1,783,674 


2, 147,  a 

1, 971,208 
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The  receipts  of  anthracite  coal  by  rail  fell  off  from  35,920  tons  in 
1905  to  29,005  tons  in  1906,  while  the  rail  receipts  of  bituminous 
increased  from  41.104  tons  in  1905  to  87,251  tons  in  1906. 

The  receipts  or  foreign  coal  were  658,072  tons  in  1906,  against 
608,471  tons  in  1905,  and  were  practically  all  gas  coal  from  the 
Provinces. 

For  steam  purposes  domestic  coal  holds  the  trade. 

The  following  table  shows  the  receipts  of  domestic  and  foreign 
coal  at  this  port  for  a  series  of  five  years: 

Receipts  of  coal  at  Bostoriy  Mass.,  for  Jive  years,  in  long  tons. 


Domestic. 

Foreign. 

Year. 

Byi 

irater. 
Bituminous. 

By  rail. 
Anthracite.  Bituminous. 

Total. 

Anthracite. 

Anthracit<>. 

Bituminous. 

1902 

1903 

1904 

974,649 
2.042,512 
1,961,785 
1,941,478 
1,«S0,«74 

2,103,606 
2,078,490 
2,307,885 
2,757,186 
2,772,593 

40,755 
100,033 
40,994 
35,920 
29,005 

120,812 

185,330 

117,605 

41,104 

87,251 

41,766 
22,432 

1,001,620 

1,226,134 

550,383 

608,471 

658,072 

4,283.198 
5,663,940 
5,068,062 
5.384,150 
5  177  505 

1905 

1900 

Coastwise  coal  freights  in  1906  averaged  somewhat  higher  than  in 
1905.  While  the  minimum  summer  rates  were  as  low  as  at  the  cor- 
responding time  in  1905,  the  maximum  rates  were  considerably 
higner  than  the  maximum  of  1905.  Rates  from  New  York  to  Bos- 
ton ranged  from  50  cents  to  90  cents;  from  Philadelphia,  from  60 
cents  to  $1.05;  from  Baltimore,  from  65  cents  to  $1.15;  and  from 
Norfolk  and  Newport  News,  from  65  cents  to  $1.10;  the  average 
range  from  minimum  to  maximum  being  45  cents  in  1906,  against 
25  cents  in  1905. 

Coal  freights  to  Boston  during  1906. 


From— 


New  York 

Philadelphia 

Baltimore 

Norfolk  and  Newport  News 


llinimum. 


Rate. 


10.50 
.60 
.65 
.65 


Date. 


Julyl-JulylS.... 
July  1- August  31 

Julys 

August  15 


Rato. 


10.90 
1.05 
1.15 
1.10 


Maximum. 
Dato. 


December  15. 
November  24. 
NovomlxT  .30. 
December  10. 


Retail  prices  opened  at  $7.25  for  stove  and  chestnut,  $7  for  egg, 
$6.50  for  furnace,  $8.50  for  Franklin,  and  $7.50  for  Shamokin. 

On  March  31  prices  were  advanced  to  $8  for  all  sizes  of  ordinary 
anthracite,  with  Franklin  at  $9  and  Shamokin  at  $8.25.  About 
the  middle  of  April  the  earlier  prices  were  restored,  and  in  May  all 
prices  were  reduced  to  the  summer  level,  as  follows:  $6.75  for  stove 
and  chestnut,  $6.50  for  egg,  $6.25  for  furnace,  $8  for  Franklin,  and 
$7  for  Shamokin.  These  prices  prevailed  till  the  last  week  in  Octo- 
ber, when  an  advance  of  25  cents  per  ton  on  all  sizes  was  estabUshed 
and  maintained  through  the  remainder  of  the  year. 


PHILADELPHIA,  PA. 


The  following  review  of  the  coal  trade  of  Philadelphia  has  been 
preparod  for  this  report  by  Mr.  Samuel  R.  Kirkpatrick: 

During  the  early  part  of  1906  there  was  grave  apprehension  as  to 
the  outcome  of  uie  anthracite  coal  trade.    The  agreement  which 
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had  been  entered  into  between  the  operators  and  the  miners  expired 
on  March  31  ^  and  there  were  threats  of  another  strike  unless  they 
could  be  brought  together.  This  situation  caused  considerable  un- 
easiness, which  in  a  measure  strengthened  not  only  the  wholesale 
trade  but  the  retail  as  well.  The  strike  of  1902  had  taught  the  con- 
siuner  a  lesson,  and  the  quantity  of  coal  stored  during  the  early 
months  of  1906  was  greater  than  ever  before.  During  the  month  of 
March  the  demand  for  anthracite  for  domestic  use  was  unprece- 
dented, and  the  retailers  had  more  orders  than  they  could  fill. 
Everybody  anticipated  trouble  between  the  operators  and  the  miners 
in  April,  and  it  was  thought  that  if  there  should  be  a  strike  it  would 
be  of  long  duration.  The  coal  companies  had  prepared  for  a  long 
struggle,  and  the  coal  stored  in  the  various  yards  of  the  more  impor- 
tant coal  companies  amoimted,  it  is  estimated,  to  over  7,000,000 
tons.  The  year  1906  was  not  a  record-breaking  one,  yet  the  con- 
sumption of  anthracite  was  very  large,  and  if  the  winter  of  1906-7 
had  been  a  severe  one,  it  is  beUeved  that  a  greater  quantity  of  coal 
would  have  been  consumed.  The  previous  winter  was  a  mild  one, 
and  the  quantity  of  coal  used  for  domestic  purposes  was  consider- 
ably less.  It  is  thought  that  at  the  end  of  February,  1906,  there 
was  more  coal  in  the  bins  of  the  consiuners  than  ever  before. 
Although  since  the  anthracite  strike  of  1902  the  price  of  anthracite 
has  been  higher,  there  has  been  a  large  increase  m  the  quantity  of 
coal  consumed.  The  strike  also  taught  the  consumer  the  wisdom  of 
economy  in  the  use  of  his  coal  supply.  Each  year  the  Eastern  cities 
show  an  increased  consumption  or  coal,  which  is  natural  and  war- 
ranted by  the  increase  in  population.  There  is  also,  however,  a  fur- 
ther increase  in  the  consumption  of  anthracite  in  the  Far  West. 
Owing  to  the  threatened  strike  of  the  miners  in  the  spring  of  1906, 
the  shipments  of  anthracite  to  the  lake  ports  were  not  r)egun  as 
early  as  usual,  but  when  the  mining  situation  became  settled  laig© 
quantities  of  hard  coal  were  sent  to  the  West.  During  the  winter  of 
1905-6  the  quantity  of  anthracite  used  was  considerably  less  than  is 
usual.  This  was  on  account  of  the  open  season,  and  was  general 
throughout  the  coimtry  where  anthracite  is  used.  Although  the 
quantity  of  coal  used  was  considerably  less,  there  was  a  great  demand, 
for  anthracite  during  March  and  Apnl.  This  was  occasioned  by  tb^^ 
unsettled  condition  of  aflFairs  in  the  anthracite  region,  and  in  or<k^^ 
to  be  prepared  for  any  emergency  the  housekeeper,  as  well  as  tl^^ 
large  consumer,  began  to  lay  in  his  stock  prior  to  April  1.  In  * 
number  of  cases  open  plots  of  ground  adjacent  to  manufacturi^^^ 
sites  were  leased  and  thousands  of  tons  of  anthracite  were  stoi 
thereon.  At  the  same  time  the  domestic  sizes  of  coal  were  soug. 
by  all  consumers,  and  it  is  safe  to  say  that  the  retail  trade  dunr 
March,  April,  and  May  had  all  it  could  do  to  supply  the  deman*^ 
In  many  cases  the  quantity  of  coal  laid  in  was  much  more  than  wi 
needed. 

On  April  1  the  anthracite  miners  suspended  work,  and  for  ovi 
one  month  they  were  out.     During  that  time  there  was  a  lar^T^ 
demand  for  anthracite,  and  although  the  re^lar  coal  companies  dt^ 
not  advance  the  price  at  the  mines,  retail  pnces  of  anthracite  soarec^- 
Usually  the  coal-producing  companies  make  a  reduction  of  50  cent^ 
a  ton  on  all  coal  ordered  m  April,  and  imtil  the  50  cents  is  restore^ 
there  is  an  advance  of  10  cents  a  month.     Notwithstanding  the  fact 
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that  there  was  no  reduction  in  April,  orders  for  immediate  delivery 
were  large— so  lai^e,  indeed,  that  the  coal  companies  made  an  allot- 
ment, and  in  no  case  did  the  dealers  secure  all  they  asked  for.  At 
the  same  time  the  independent  operators  were  reapino;  a  harvest  and 
were  selling  their  product  to  the  dealers  who  were  wflling  to  pay  for 
it.  In  many  cases  as  high  as  S7  a  ton  was  paid  by  the  dealers  for 
domestic  sizes  of  anthracite.  Generally,  however,  the  coal  pur- 
chased was  bought  at  the  regular  circular  price. 

The  shut  down  of  the  mines  lasted  about  six  weeks,  and  then  the 
coal  companies  reduced  the  price  40  cents  a  ton  on  domestic  sizes  in 
May,  30  cents  in  June,  20  cents  in  July,  and  10  cents  in  August,  so 
that  by  September  the  regular  circular  prices  were  again  in  eflFect. 
The  demand  for  anthracite  during  March  and  April  had  a  depressing 
effect  on  the  trade  during  the  rest  of  the  summer  months.  It  is 
said  that  there  was  more  coal  stored  in  the  early  part  of  1906  than 
ever  before.  All  sizes  of  anthracite  were  in  demand,  and  the  smaller 
sizes,  which  had  accumulated  so  fast  as  to  give  the  producing  com- 
panies some  apprehension^  were  readily  taken.  Considerably  more 
coal  coxild  have  been  sold  m  March  and  April  if  the  larger  producing 
companies  had  delivered  it.  The  manufacturing  establishments 
sougnt  all  they  could  get,  but  had  to  be  satisfied  with  what  was 
given  them,  rublic  plants  were  provided  for,  and  the  stock  of  coal 
secured  by  these  plants  in  Marcii  and  April  was  imusually  large. 
The  officials  of  the  producing  companies  were  uncertain  as  to  tlie 
outcome,  and  made  arrangements  for  a  prolonged  struggle.  The 
stocks  of  hard  coal  on  hand  on  March  1  are  said  to  have  been  the 
latest  in  the  history  of  anthracite  mining. 

The  anthracite  coal  companies  produced  a  smaller  quantity  of  coal 
in  1906  than  in  1905,  own^  to  the  shutting  down  ot  the  mines.  Since 
the  strike  of  1902  the  coai  comp'anies  have  not  regained  all  of  their 
lost  trade.  During  that  time  many  manufacturing  plants  converted 
their  furnaces  into  bituminous  burners,  and  thev  nave  not  resumed 
the  burning  of  anthracite.  While  some  of  the  tracle  has  been  regained, 
there  are  still  many  plants  that  have  practically  given  up  the  use  of 
hard  coal.  In  Philaaelphia,  however,  certain  restrictions  exist  which 
almost  compel  the  manufacturers  to  use  only  anthracite. 

If  it  had  not  been  for  the  strike  of  the  anthracite  coal  miners  it  is 
believed  that  the  output  in  1906  would  have  exceeded  that  of  the 
previous  year,  or  would  at  least  have  been  as  large.  As  previously 
stated,  there  was  a  great  demand  for  immediate  delivery  in  March 
and  April,  which  somewhat  unsettled,  the  trade.  During  these 
months,  however,  the  large  coal  companies  depended  upon  the  stock 
they  had  stored,  and  they  were  careful  as  to  whom  they  sold  coal.  It 
is  said  there  was  considerable  discrimination,  and  the  clealers  in  many 
cases  had  to  depend  on  the  individual  operators  to  secure  the  little 
coal  that  could  fee  had.  The  individual  operators  took  advantage  of 
the  situation,  and  prices  were  higher  at  tne  mines  than  those  wliich 
obtain  generally  for  coal  delivered  to  the  consumer.  Naturally  in 
man^  cases  exorbitant  prices  were  paid  by  the  consumers,  who  were 
afraid  that  it  would  be  several  months  before  harmony  was  restored 
in  the  anthracite  region.  From  February  until  about  the  end  of  May 
there  was  good  demand  for  domestic  and  steam  sizes,  and  the  stoclcs 
on  hand  were  considerably  reduced.  With  the  beginning  of  June  the 
demand  fell  off,  and  there  was  no  general  resumption  until  after  the 
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summer  holidays.  During  the  months  of  October,  November,  and 
December  trade  was  brisk,  and  retail  dealers  had  all  they  could  do  to 
supply  the  demand. 

Philadelphia  continues  to  rank  as  one  of  the  greatest  coal-shipping 
ports  of  the  country,  and  sends  coal  to  all  parts  of  the  world,  altnougn 
the  bulk  of  the  product  sent  out  from  Philadelphia  is  destined  to  ports 
on  the  New  England  coast.  The  Philadelphia  and  Reading  Coal  and 
Iron  Company,  and  the  Pennsylvania  and  the  Baltimore  and  Ohio 
Railroad  companies  are  the  three  most  important  shippers  of  coal 
from  this  port.  The  Reading  has  the  largest  and  most  improved 
piers  for  the  handling  of  anthracite  coal  on  Celaware  River,  although 
the  Pennsylvania  and  the  Baltimore  and  Ohio  railroads  have  lately 
installed  better  facilities  for  the  handling  of  coal  in  bulk.  The 
Reading's  Port  Richmond  piers  are  well  known.  Here  this  company 
not  only  sends  out  millions  ot  tons  of  anthracite,  but  a  very  lar^ 
quantity  of  soft  coal.  During  the  last  few  years  the  Reading's  soft- 
coal  shipments  have  increased,  and  every  eflFort  is  being  made  to 
encourage  this  branch  of  the  business.  At  the  Greenwich  piers  the 
Pennsylvania  Railroad  Company  sends  out  daily  a  large  quantity  of 
soft  coal  as  well  as  of  anthracite.  This  company  has  the  largest  soft- 
coal  trade.  The  Baltimore  and  Ohio  has  also  increased  its  tonnage 
from  Philadelphia. 

The  quantity  of  anthracite  coal  consumed  in  Philadelphia  during 
1906  was  3,999,953  tons,  as  compared  ^dth  4,371,478  tons  in  1905. 
This  reduction  was  principally  due  to  the  labor  troubles  in  the  anthra- 
cite mines  and  to  the  mild  winter  of  1906-7,  which  left  a  large  quantity 
of  coal  in  the  bins  of  the  consumers.  There  was  an  increase  in  the 
consumption  of  bituminous  coal — 2,327,019  tons,  as  against  2,143,024 
tons  in  1905.  This  increase  was  in  a  measure  brought  about  by  many 
manufacturing  plants  stocking  up  early  in  the  year,  so  that  in  case  oi 
trouble  they  would  be  prepared. 

All  the  coal  and  railroad  companies  have  greatly  improved  t'h^'^ 
facilities  for  the  handling  of  both  anthracite  and  bituminous  coal.       ^. 
is  no  longer  a  problem  to  ship  each  month  5,000,000  tons  of  coal.         ^. 
few  years  ago  two  months*  production  of  this  quantity  brought  ab*:::^^^ 
a  congestion  at  the  mines,  and  embargoes  had  to  be  placed  on  cert 
sections.     Now  the  companies  are  better  preparea  to  handle  a 
quantity,  and  it  is  thought  that  if  it  were  necessary  6,000,000  t< 
a  month  could  be  produced  and  handled.     The  total  shipments 
anthracite  to  Philadelphia  in  1906  were  5,622,137  tons,  as  compai 
with  6,243,089  tons  in  1905,  a  decrease  of  620,952  tons.     The  sh^    .^ 
ments  of  bituminous  in  1906  were  6,566,757  tons,  as  compared  vn::^^^ 
6,658,320   tons  in   1905,  a  decrease  of  91,563  tons.     There  wa^^  ^ 
decrease  in  the  shipments  of  anthracite  for  export  amounting       ^ 
1,316  long  tons,  and  of  bituminous  amounting  to  100,275  long  iot^^' 
There  was  also  a  falUng  off  in  coastwise  and  harbor  shipments    ^f 
bituminous. 

Owing  to  the  strike  of  the  anthracite  miners  in  April  the  cofl/ 
companies  did  not  issue  the  regular  spring  prices  until  May,  and  then, 
instead  of  a  decrease  of  50  cents,  only  40  cents  was  taken  off.  The 
circulars  that  have  been  in  force  for  the  last  several  years  were 
continued  at  the  expiration  of  the  four  months  during  which  the 
reduction  was  in  force.  The  Philadelphia  and  Reading  Railway 
Company  maintained  its  lead  as  the  largest  anthracite  carrier  in  the 
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United  States.  For  years  this  company  has  been  known  as  the  great- 
est anthracite  carrier,  and  of  late  years  it  has  been  steadily  forging  to 
the  front  as  a  carrier  of  bituminous  coal.  Owing  to  the  many  and 
▼aried  industries  along  its  line,  it  has  always  a  large  demand  for  all 
kinds  of  coal  in  times  of  prosperity.  Durmg  1906  there  were  few 
manufacturing  plants  that  were  not  working  to  their  full  capacity. 

During  the  labor  troubles  in  the  anthracite  region  the  same  sort  of 
difficulty  prevailed  in  the  bituminous  region.  In  some  sections  of 
the  soft  coal  belt  the  mines  were  shut  down  for  four  months,  but 
owing  to  the  employment  of  nonunion  men  by  a  number  of  independ- 
ent operators  shipments  of  coal  were  kept  up.  Although  the  pro- 
duction was  curtailed,  enough  coal  was  brought  from  the  mines  in 
West  Virginia  and  other  points  to  satisfy  all  who  were  in  need  of  fuel. 
Prices  were  at  times  higher,  and  in  some  instances  bituminous  coal 
rose  to  $2  a  ton  at  the  mines.  The  strike  of  the  bituminous  miners 
in  a  measure  assisted  the  producers  of  anthracite  to  get  rid  of  some  of 
their  steam  sizes.  Many  of  the  manufacturers,  however,  had  laid  in 
large  quantities  of  coal  prior  to  the  going  out  of  the  men,  and  with  the 
sort  coal  that  was  being  mined  by  the  independent  operators  they 
had  no  trouble  in  securing  all  the  fuel  they  required. 

There  is  a  growing  demand  on  the  part  or  the  consumer  for  pea 
size  of  anthracite.  This  grade  of  coal  is  being  more  extensively  used 
by  the  householder  than  ever  before.  In  some  cases  furnaces  have 
been  altered  so  that  pea  size  can  be  used  to  advantage.  Some  of  the 
coal  companies  are  turning  out  what  they  call  extra  large  pea.  The 
size  of  this  coal  is  between  that  of  ordinary  pea  and  chestnut. 

The  prices  of  the  smaller  sizes  of  anthracite  coal  at  the  mines  for 
each  month  of  1906,  as  compared  with  the  same  time  in  1905.  are 
shown  in  the  following  table : 

Prices  per  long  ton  for  steam  sizes  of  anthracite  at  the  mines  in  1905  and  1906,  by  months. 


Month. 

1905. 

1906. 

Pea. 

Buckwheat. 

Rice. 

SO.  40-SO.  75 
.40-    .75 
.40-    .75 
.40-    .GO 
.40-    .60 
.40-    .55 
.35-    .55 
.,30-    .CO 
.30-    .60 
.40-    .60 
.50-    .05 
-.50-    .75 

Pea.           Buckwheat. 

Rice. 

Janimry 

Febroaiy 

March. 

Aprila 

SI.  40-41. 75 
1.40-  1.75 
1.40-  1.75 
1.40-  1.75 
L40-  1.65 
1.30-  1.50 
1.20-  1.50 
1.20-  1.50 
1.20-  1.50 
1.35-1.50 
1.40-  1.75 
1.50-  1.85 

I0.80-S1.25 
.80-  1.25 
.80-  1.25 
.80-  1.25 
.80-  1.10 
.80-  1.10 
.70-  1.00 
.70-  1.00 
.65-  1.00 
.75-  1.00 
.85-  1.25 
.8*-  1.25 

SI.  60-Sl.  75 
1.50-  1.75 
1.50-  2.35 
(Strike.) 
1.50-  1.75 
1.35-  1.75 
1.25-  1.75 
1.25-  1.75 
1.25-  1.75 
1.35-  1.75 
1.  60-  1. 75 
1.75-  2.00 

S0.90-S1.25 

.90-  1.25 

1.00-  1.50 

(Strike.) 
.90-  1.25 
.90-  1.25 
.90-  1.25 
.75-  1.25 
.75-  1.25 
.90-  1.25 
.90-  1.25 
.90-  1.25 

SO.  45-SO.  75 
.45-  .75 
.45-  1.25 

(Strike.) 

May 

.60-    .65 

June 

July 

.40-  .65 
.45-    .65 

Angiittt 

.40-    .65 

September 

October 

.40-  .65 
.40-    .65 

November 

December 

.50-  .75 
.50-    .75 

a  Daring  AprU,  1906,  the  mines  were  shut  down  and  very  little  coal  was  sold.    Individual  operators 
reeelTed  as  much  as  1^  a  ton  for  pea,  S2  for  buckwheat,  and  Sl.50  for  rice. 

There  was  a  falling  oS  in  the  exports  of  anthracite  to  foreign 
countries  from  Philadelphia  in  1906  as  compared  with  1905.  The 
shipments  of  hard  coal  to  points  outside  of  the  United  States  amoimted 
to  39,098  long  tons  in  1906,  as  against  40,414  tons  in  1905,  a  decrease 
of  1,316  tons.  The  largest  quantity  of  hard  coal  exported  in  1906 
from  this  port,  25,569  long  tons,  was  sent  to  Cuba.  Mexico  received 
472.  tons,  or  72  tons  more  than  was  shipped  during  1905.  The 
exports  to  Canada  in  1906  amounted  to  8,032  tons;  to  I^wfoundland, 
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4,026  tons;  and  to  Bermuda,  846  tons.  The  export  shipments  of 
bituminous  also  showed  a  falling  off  in  1906,  the  tonnage  amounting 
to  603,151  long  tons,  as  against  703,426  tons  in  1905,  a  decrease  ot 
100,275  tons.  Cuba  takes  the  largest  quantity  of  bituminous  coal, 
which  in  1906  amoimted  to  285,647  long  tons;  Mexico  took  190,437 
tons,  the  British  West  Indies  11,246  tons,  the  Danish  West  Indies 
15,243  tons,  and  the  French  West  Indies  31,651  tons;  6,685  tons  were 
sent  to  Italy,  26,824  tons  to  Canada,  and  2,893  tons  to  the  Philippines. 
The  total  value  of  the  anthracite  coal  exported  was  $175,705  ana  that 
of  the  bituminous  was  $1,647,119. 

There  was  no  change  in  freight  rates  for  local  delivery  during  the 
year.  The  charges  per  ton,  which  vary  according  to  the  regionrrom 
which  the  shipment  is  made  and  according  to  size  of  coal,  were  as 
follows: 

Freight  rates  per  long  ton  on  anthracite  from  coal  regions  to  Philadelphia,  Pa. 


Region. 


SchuylkUl 
Lehigh . . . 
Wyoming 


Prepared 
sizes. 

Pea. 

$1.70 
1.75 
1.80 

$1.40 
1.45 
1.50 

Buck- 
wheat. 


$1.25 
1.30 
1.35 


Through  the  courtesy  of  the  officers  of  the  Pennsylvania  Railroad 
Company,  the  Philadelphia  and  Reading  Railway  Company,  the 
Lehigh  Coal  and  Navigation  Company,  and  the  Baltimore  and  Ohio 
Railroad  Company,  data  have  been  furnished  from  which  the  follow- 
ing table  has  been  compiled.  It  shows  the  distribution  of  coal  at 
Philadelphia  for  the  export  trade,  the  coastwise  and  harbor  trade, 
and  the  Philadelphia  local  trade. 

Distribution  of  coal  at  Philadelphia,  Pa.,  in  1905  and  1906 ^  in  long  tons. 


v,m. 


1906. 


Destination. 


Anthracite.    Bituminous.    Anthracite.  '  BItumino  "•**• 


Export 40, 414 

Coastwise  and  harbor 1, 831 ,  197 

Local 4,3:1,478 

Total 0,243,089 


703,426 
3,811,8:0 
2,143.024 

39,098 
1,583.086 
3,999,953 

6,658,320 

5,622,137 

3,63^'  -Si 


The  price  circular  of  the  Philadelphia  and  Reading  Coal  and  Lri^^^"^' 
Company,  which  is  the  same  as  that  of  other  companies,  is  as  follo^^^^^ 

Circular  prices  for  anthracite  coal  in  Philadelphia,  Pa.,  in  1904^  1905,  and  1906. 


Sizo. 


190o. 


1906. 


Lump  and  steamboat. 

Broken 

Egg 

Stove 

Chestnut 

Pea 

Buckwheat 


Septora- 
Der. 


April. 

Septem- 
1)6  r. 

April. 

May. 

1 

S3. 00 

S3. 00 

$3.00 

13.00 

3.00 

3.50 

3.50 

3.10 

3.25 

3.75 

3.75 

3.35 

3.25 

3.75 

3.75 

3.35 

1          3.25 

3.75 

3.75 

3.35 

j          1.50 

1.50 

3.00 

2.00 

1.00 

1.00 

2.00 

L25 
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BALTIMORE,  MD. 

The  following  review  of  the  coal  trade  of  Baltimore  in  1906  has 
been  prepared  by  Mr.  Maurice  J.  Lunn,  editor  of  Coal  and  Coke: 

In  contrast  with  the  severe  winter  of  1904-5,  the  weather  con- 
ditions of  1905-6  were  not  favorable  to  a  large  consumption  of  coal, 
such  as  would  have  been  the  case  with  severe  weather,  consequent 
delavs  to  transportation,  possible  congestions,  etc. 

The  anthracite-coal  business  was  quite  satisfactory  diuing  the 
year.  In  conunon  with  other  points  where  anthracite  is  used,  a 
considerable  quantity  of  this  coal  was  laid  up  in  Baltimore  in  antici- 
pation of  a  strike  in  the  hard-coal  fields,  ana  tliis,  together  with  the 
mild  weather  which  prevailed,  created  something  of  an  oversupply. 
The  suspension  in  the  anthracite  fields,  however,  during  April  and 
the  first  week  or  more  in  May,  soon  absorbed  this  surplus,  and  the 
hard-coal  trade  ran  through  the  year  in  fairly  good  condition,  although 
the  consumption  of  this  End  of  coal  was  not  as  large  as  during  1905. 

The  bituminous-coal  trade  showed  some  improvement  over  the 
conditions  existing  during  1905.  The  tonnage  was  large,  and  the 
open-weather  conditions  both  in  the  first  three  months  and  the  last 
two  or  three  months  of  the  year  afforded  a  good  movement  of  this 
commodity.  There  were  the  usual  shortages  in  cars  for  the  move- 
ment of  soft  coal  from  the  mines,  but  they  were  not  frequent  nor  long. 
Prices  in  the  bituminous  trade  in  1906,  unlike  those  of  1905,  were 
fair  and  well  maintained  throughout  the  year,  and  the  soft-coal 
business  at  this  port  was,  as  a  whole,  quite  satisfactory. 

Notwithstanding  the  fact  that  there  were  suspensions  in  the 
bituminous-coal  fields  of  western  and  central  Pennsylvania^  Ohio, 
Indiana,  and  DUnois,  pending  a  settlement  of  the  wage  questions 
in  these  fields,  there  was  little  trouble  in  securing  an  ample  supply 
of  coal,  as  the  suspensions  had  been  anticipated  by  the  storage  of 
considerable  coal,  wl^^^  was  quite  sufficient  to  supply  the  trade 
until  mining  operations  were  resumed.  There  was  some  difficulty 
in  connection  with  the  tide-water  shipments  during  the  fall,  owing 
to  a  scarcity  of  vessels  and  to  unfavorable  weather  conditions.  Both 
the  coastwise  shipments  and  the  domestic  exports  of  coal  from 
Baltimore,  however,  showed  gains  as  compared  with  those  of  1905, 
as  will  be  seen  from  the  following  tables: 

Cooitwise  coal  shipments  from  Baltimore  y  Md.j  1903-1906  j  in  long  ions. 


Year. 

Anthracite. 

Bituminous. 

Total. 

1903 

1,731,896 

3904 

238,728 
252,568 
238,162 

.2,064,060 
2,832,321 
3,176,710 

2,302,788 

1905 

tJf  v04*  OOv 

1906 

3,414,872 

Domestic  exports  of  bituminous  coal  from  Baltimore^  Md.,  190S-1906,  in  long  tons. 


1903 116.294 

1904 150,912 


1905 341,107 

1906 458,203 


The  exports  of  coke  from  Baltimore  during  1906  amounted  to 
69,230  tons,  as  against  32,954  tons  in  1905. 
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The  following  table  shows  the  receipts  and  shipments  of  both 
anthracite  and  bituminous  coal  at  Baltimore  during  the  past  year: 

Receipts  and  shipmenU  of  coal  at  Baltimore^  Md.y  in  1906,  in  long  tons. 


Receipts. 

Tide-water  ahipments. 

Coastwise. 

Exports. 

Bituminous 

4,206,800 
707,425 

3,176.710 
238,162 

458,2I» 

Anthracite                              

Total   

4,016,225 

3,414,872 

468,a03 

In  compiling  the  coal  tonnage  of  the  port  of  Baltimore  it  is*  only 
fair  to  include  the  receipts  of  coal  at  the  plants  of  the  Maryland  Steel 
Company  at  Sparrow  roint,  Md.,  about  9  miles  from  the  city,  and 
of  the  Central  Foundry  Company,  located  at  Dimdalk,  about  6  miles 
out  of  the  city.  These  figures,  which  are  not  included  in  the  tables, 
are  given  in  tne  following  paragraphs: 

^fi.  F.  W.  Wood,  president  of  the  Maryland  Steel  Company,  states 
that  its  consumption  of  bituminous  coal  for  all  purposes,  during  1906, 
amounted  to  615,333  long  tons,  as  against  632,450  long  tons  in  1905, 
and  that  the  company  consumed  117,154  long  tons  of  coke  during 
the  year^  purchased  from  outside  sources,  in  addition  to  the  coke 
manufactured  in  its  own  ovens  at  the  plant. 

Mr.  J.  W.  Voorhis,  manager  of  the  Central  Foimdry  Company, 
states  that  4,098  short  tons  of  coke  and  4,105  short  tons  of  cow  were 
consumed  at  its  plant  during  the  past  year,  as  compared  with  4,183 
short  tons  of  coke  and  2,863  short  tons  of  coal  in  1905. 

PITTSBURG,  PA. 

In  the  following  tables  is  presented  a  statement  showing  the  qua3*" 
tity  of  coal  received  at  and  m  the  vicinity  of  Pittsbxu'g,  by  botn  r^ 
and  water,  and  the  shipments  of  coal  through  and  from  the  Pit'^ 
burg  district  to  the  west  during  the  last  five  years.     This  statem^'*^^ 
has  been  compiled  from  reports  made  to  the  Geological  Siuvey    ^^ 
officials  of  the  railroads  entering  Pittsburg  and  by  the  United  Sta^^*^ 
army  officer  in  charge  of  the  slack-water  navigation  on  the  Mon^^^' 
gahela  River  and  at  Davis  Island  dam  on  the  Ohio  River  bel^S^ 
Pittsburg.     The  railroad  officials  furnishing  the  information  in  t^^'Jf 
report  to  whom  special  acknowledgment  is  due  are  Messrs.  J.  ! 

Searles,  general  coal  freight  agent  of  the  Pennsylvania  Railroad        * 
Philadelphia;  W.  L.  Cromlish,  coal  and  coke  agent  of  the  Baltim^^^^ 
and  Ohio  Railroad  at  Pittsburg;  C.  F.  Perkins,  general  ore  and  c^^  . 
agent  of  the  Pennsylvania  lines  west  of  Pittsburg,  at  Pittsbu^^^^ 
W.  A.  Terry,  general  freight  agent  of  the  Pittsburg  and  Lake  Erie  Ri^^  " 
road  at  Pittsburg;  J.  B.  Safford,  superintendent  of  the  Pittsbu^^^' 
Chartiers  and  Youghiogheny  Railroad  at  Pittsburg,  and  H.  J.  Boo^^^ 
general    freight   agent  of    the  Wheeling  and    Lake  Erie   Railro^^j 
(Wabash)   at  Pittsburg.     The  statistics  of  the  movement  of  cc^* 
through  the  Monongahela  River  locks  and  the  Davis  Island  d»0-^ 
have  been  furnished  by  Maj.  H.  C.  Newcomer,  Corps  of  Enginee^^' 
U.  S.  Army.  - 

These  tables  show  that  the  total  movement  of  coal  to  and  throu^^ 
Pittsburg  in  1906  amounted  to  37,251,690  short  tons,  again^^ 
33,312,240  short  tons  in  1905,  an  increase  of  3,933,450  short  ton^/ 
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this  in  spite  of  the  two  months'  suspension  of  operations  in  the  bitu- 
minous districts  of  Pennsylvania  in  the  spring  or  1906. 

The  statement  showing  this  movement  has  been  arranged,  first,  to 
show  the  total  receipts  and  shipments  by  rail  and  the  total  receipts 
and  shipments  by  water;  and  second,  the  total  receipts  by  rail  and 
water  to  the  Pittsburg  district,  and  the  total  shipments  by  rail  and 
water  to  points  west  ot  Pittsburg.  It  will  be  observed  that  the  rail 
shipments  to  Pittsbiu^  show  a  decrease  in  1906  of  355,599  short  tons, 
while  the  rail  shipments  to  the  west  of  Pittsburg  increased  4,049,128 
short  tons.  On  the  other  hand,  the  river  shipments  to  the  Pittsburg 
district  showed  an  increase  of  1,282,275  short  tons,  while  the  river 
shipments  to  points  west  of  Pittsburg  showed  a  decrease  of  1,042,354 
short  tons.  The  total  shipments  to  the  Pittsburg  district  showed  an 
increase  of  926,676  short  tons,  while  the  total  shipments  to  points 
west  of  Pittsbuj^  showed  an  increase  of  3,006,774  snort  tons. 

In  addition  to  the  coal  shipped  from  the  Pittsburg  district  west 
and  that  consumed  locally,  a  considerable  quantity  of  coal  is  shipped 
from  the  Pittsbiu-g  district  to  eastern  points.  Complete  statistics 
C50vering  the  eastern  movements  have  not  been  compiled.  It  is  esti- 
mated that  the  total  eastern  movement  in  1906  was  between  9,000,000 
and  10,000,000  tons.  This  would  indicate  that  the  total  coal  trade 
erf  Pittsburg  in  1906  amounted  to  between  45,000,000  and  50,000,000 
tons. 

Movement  of  coal  to  and  through  Pittsburg^  1902-1906y  in  short  tonSf  showing  totals  by 

rail  arid  water. 


1902. 

1903. 

1904. 

1905. 

1906. 

By  rail: 

To  Pittsburs:  district 

5,385.017 
14.568,750 

5,160,275 
15.965,442 

5,083.535 
16,017.327 

5,463,012 
18.370,368 

5,107.413 
22,419,496 

To  west  of  rlttflbonr 

Total  by  rail 

19,053,767 

21.125.717 

21,100.862 

23,833,380 

27,526,909 

By  Monongabda  River  locln:  a 

To  PltUbuiK  district 

5,686.022 
3.619,905 

6,303.365 
3,060,299 

4,173.992 
2.811.584 

5.558,541 
3.926.319 

6.840.816 

To  irest  of  FittsburBr 

2.883,965 

Total  by  water 

9.305.927 

9.  .^72. 664 

6,985,576 

9.484,860 

9,724,781 

Total  sbipments 

29,259,694 

30,498,381 

28.086,438 

33,318,240 

37.251.690 

•  The  ooal  traffic  on  tbe  If  onongahela  is  obtained  by  adding  to  that  which  passes  Lock  No.  3  the  coal 
mined  and  shipped  in  pools  Nos.  1  and  2.  In  1906  there  were  consumed  in  pools  Nos.  1  and  2  5.060.861 
tons  river  coal,  and  in  the  harbor  below  No.  1.  Including  the  lower  Allegheny  River,  1,779,955  tons  of 
If  onongahela  River  coal,  a  total  of  6,840,816  tons. 

Movement  of  coal  to  and  through  Pittsburg,  1902-1906,  in  short  tons,  showing  totals  to 

Pittsburg  district  and  west  of  Pittsburg. 


1902. 

5,385,017 
5,686,022 

1903. 

5,160,275 
6.303.365 

1904. 
5.083.535 

4   17!l  «» 

1905. 

1906. 

ro  PIttabuxg  district: 

By  imil 

5.463.012 
5,558.541 

5,107,413 
6,840,816 

By  water 

Total  to  Pittsbaig  district 

11,071.039 

11,463.640  .    9,257,527 

11,021,553 

11,948,229 

ro  west  of  Pittsbuig: 

By  rail 

14,568,750 
3.619,905 

15.965.442     16.017.327 
3. OOP  299      9  MA  fisu 

18,370,368 
3,926,319 

22.419,496 
2,883,965 

By  water 

—  '■'■■-•  ~^  - 

Total  to  west  of  Pittsbuig 

18,188.655 

19  034  741 

1«  N9R  Oil 

99  0Q«  ART 

25,303,461 

Total  ahipuMots 

29,258,794 

30. 498. 381     ^  f^*f^  ^^ 

33,318,240 

37,251,600 

1 
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CLEVELAND,  OHIO. 

The  total  receipts  of  coal  and  coke  in  Cleveland,  as  reported  bjr 
Mr.  Munson  A.  Havens,  secretary  of  the  chamber  of  commerce, 
amounted  in  1906  to  6,827,087  short  tons,  an  increase,  as  comparecL 
with  1905,  of  1,102,449  short  tons,  or  19  per  cent.     The  receipts  in- 
1905  were  416,846  tons  less  than  in  1904  and  the  smallest  since  1901. 
The  receipts  in  1906  included  6,021,958  short  tons  of  bituminous, 
coal,  against  4,846,162  tons  in  1905;  145,822  short  tons  of  anthracite, 
against  295,423  tons  in  1905;  and  659,307  tons  of  coke,  against 
583,053  tons  in  1905.     The  shipments  by  rail  and  lake  in  1906  were 
3,099,822  short  tons,  against  2,664,092  short  tons  in  1905.     The 
local   consumption  (the  difference  between  the  receipts  and   the 
shipments)  amounted  to  3,727,265  short  tons,  an  increase  of  666,719 
short  tons  over  1905,  when  the  local  consumption  was  3,060,546 
short  tons. 

The  following  tables  show  the  Quantities  of  bituminous  and  anthra — .^.^ 
cite  coal  and  or  coke  received  ana  shipped  and  the  local  consumptio] 
at  Cleveland  during  the  last  five  years: 

Coal  and  coke  receipts  and  shipments  at  Clevelandy  Ohio^  1902-1906,  in  short  tons. 

RECEIPTS. 


Kind. 

1902. 

1903. 

1904. 

1905. 

1906. 

Bltuininoiis 

4,949,027 
158,405 
737,603 

5,577,964 
254,193 
763,430 

5,347,476 
199,907 
594,101 

4,846,162 
295,^3 
583,053 

6,(K1,9KS9 

Anthracite 

145;S22 

Coke 

6S0,3O7 

Total 

5,845,035 

6,595,587 

6,141,484 

5,724,638 

6,827,(»7 

SHIPMENTS. 


Anthracite  by  rail. . 
Bituminous  by  rail . 
Bituminous  by  lake. 
Coke  by  ralL 


Total 


6,214 

116, 184 

2,234,029 

24,191 


2,380,618 


6,590 

62,062 

2,752,549 

18, 170 


2,839,391 


27 

61,047 

3,052,819 

21,655 


3,135,548 


74 

50,575 

2,567,916 

45,527 


2,664,092 


%,9e>^^ 


Total  coal  receipts  and  shipments,  with  local  consumption,  at  Cleveland^  Ohio,  190t-^        ' 

in  short  tons. 


Year. 


1902. 
1903. 
1904. 
1905. 
1906. 


Receipts. 


5,S45,035 
6,696,587 
6.141,484 
5,734,638 
6,827,087 


ShlpmentB. 


2,3R),618 
2,839  391 
3,135,548 
2,664,092 
3,099,822 


CHICAGO,  ILL. 


The  following  review  of  the  coal  trade  of  Chicago  in  1906 
compiled  by  the  Chicago  bureau  of  coal  statistics  and  published 
the  Black  Diamond  of  January  26,  1907: 

From  a  tonnage  standpoint  the  year  1906  was  a  good  one  'f^^ 
bituminous  coal  and  a  disappointing  one  for  anthracite  coal.     Vb^ 


as 
in 
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•eceipts  of  anthracite  at  Chicago  by  lake  for  the  year  were  781,751 
,ons,  compared  with  958,025  tons  in  1905,  960,630  tons  in  1904,  and 
1,176,306  tons  in  1903.  Receipts  of  anthracite  by  rail  for  last  year 
vere  744,531  tons,  compared  with  833,576  tons  in  1905,  882,238  tons 
n  1904,  and  993,093  tons  in  1903.  This  falling  off  in  anthracite 
eceipts,  both  lake  and  rail,  is  imdoubtedly  due  to  the  crowing  popu- 
arity  of  bituminous  coal  as  a  domestic  fuel.  The  advance  m  the 
>rice  of  anthracite  has  in  a  great  measure  been  responsible  for  the 
lubstitution  of  the  higher  grade  of  bituminous  coal  where  anthracite 
VCLS  deemed  a  necessity  a  few  years  ago.  By-product  coke  is  also 
lecoming  a  factor  as  a  domestic  fuel  and  is  probably  responsible  for 
.  small  per  cent  of  the  decrease  in  anthracite  consumption. 

The  receipts  of  bituminous  coal  from  Pennsylvama  for  the  year 
.mounted  to  925,237  tons,  as  compared  with  707,846  tons  for  1905, 
irhich  is  an  increase  of  217,391  tons.  There  was  an  increase  in 
eceipts  every  month  in  the  year,  ranging  from  580  tons  in  February 

0  28,612  tons  in  August. 

Ohio  coal  enjoyed  a  greater  demand,  with  the  result  that  the 
eceipts  for  the  year  sho'wed  an  increase  of  225,199  tons.  The 
eceipts  for  1906  were  856,833  tons  as  compared  with  631,634  tons 
3r  the  previous  year. 

The  receipts  from  Indiana  for  1906  were  2,961,926  tons,  compared 
rith  2,744,405  tons  for  the  previous  year.  There  were  compara- 
Lvely  few  new  operations  opened  up  in  Indiana  during  the  year, 
nd  the  increase  can  be  traced  to  tlic  greater  development  of  the 
Id  mines.  The  month  of  March  showed  the  greatest  increase,  when 
19,549  tons  of  coal  were  shipped  to  the  Chicago  market.  This  was 
n  increase  of  271,684  tons  over  March,  1905. 

The  receipts  of  coke  have  been  dropping  steadily  for  the  past 
ear,  and  coke  produced  by  the  Semet-Solvay  ovens  at  South  Chicago 

1  undoubtedly  responsible  for  the  falling  off  in  the  demand  for  the 
'onnellsville  and  West  Virginia  varieties.  The  receipts  of  coke  for 
906  were  342,919  tons,  compared  with  462,734  tons  tor  1905,  which 
ras  a  decrease  of  119,815  tons. 

West  Virginia  and  Kentucky  coals  were  not  in  as  great  favor 
ist  year  as  they  have  been  in  previous  years.  The  receipts  for 
906  were  914,420  tons,  compared  with  968,137  tons  in  1905,  which 
ras  a  decrease  of  53,717  tons.  It  might  be  well  to  mention  the 
EMjt  that  Kentucky  tonnage  recorded  in  this  table  does  not  repre- 
ent  much  of  the  total,  being  small  compared  with  the  West  Virgmia 
onnage.  The  decrease  in  West  Virginia  coal  is  due  to  successful 
tompetition  of  western  coals  which  do  not  have  to  pay  a  heavy 
re^ht  rate  before  its  product  reaches  the  consumer. 

niinois  coal  was  shipped  into  Chicago  in  greater  quantities  than 
)ver  before.  The  receipts  for  last  year  amounted  to  4,968,102  tons, 
'compared  with  3,894,986  tons  in  1905,  which  was  an  increase  of 
.073,116  tons.  New  fields  have  been  opened  up  rapidly,  and  the 
wder  mines  have  been  worked  to  their  utmost  capacity.  If  the  car 
hortage  had  not  retarded  the  movement  of  coal  during  the  months 
rf  November  and  December  a  mark  would  have  been  set  that  would 
irobably  not  be  reached  again  for  years  to  come.  The  Franklin 
/Ounty  field  showed  greater  development  than  any  other,  and  this 
listrict  will  give  a  good  account  of  itself  in  a  coal-producing  way 
luring  1907. 
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Shipments  of  anthracite  to  the  country  decreased  41,089  tons, 
from  583,643  tons  in  1905  to  542,554  tons  in  1906.  The  shipments 
of  bituminous  coal  during  1906  were  2,772,294  tons,  compared  with 
2,183,937  tons  for  the  year  previous,  which  was  an  increase  of 
688,357  tons. 

The  receipts  of  anthracite  coal  at  Chicago  by  lake  and  rail  in 
1905  and  1906  by  months  are  shown  in  the  lollowing  table: 


RixeipU  of  anthracite  coal  at  Chicago.  III.,  in  short  torn 

byUittandTaa,190S-im 

Honth. 

1B05. 

1B06, 

1905. 

1906. 

1006. 

IKW. 

ts 

SIS 

li 

II 

IS 

53,670 
47.078 

fll'429 
81,333 

es'iu 

80,137 

^^ 
lOOIOM 
£4,884 

10S,18T 

ill 

ls:i 

173.156 

13) 

S70 

66S 

208 

181 

11^412 

Si 

I>ecember 

OSg,025 

7H,75, 

i«3,S7C 

744, $31 

1,330,M 

The  following  table  gives  a  statement  of  the  receipts  of  bitun 
coal  and  coke  at  Chicago  for  the  last  five  years: 

Receipte  of  bituminous  coal  and  coke  al  Chicago,  III.,  190S-1906,  inthort  tc 


.„»,„...,»■«.,.«, 

im.      ! 

,„. 

1004         ' 

igos. 

,». 

taws' 

616:^ 

"1:11 

666; 265 

2;cio;7ifi 

S66:076 

63i;634 
968,137 

2^744 [405 
79,072 

4, 9681 103 

'■•SiS 

West  Virginia  and  Kentucky. 

iK 

WS:;-::::::::::::::;:: 

l'l« 

Coke 

'O02;740  i 

D,  189,623 
691,126 

e,91S,3!>6  1 
389,731 

9,036,1)80 

'••S:5S 

;'«s 

In  the  following  table  is  presented  a  statement  of  the  reMH''* 
and  shipments  of  coal  and  coke  for  Chicago  during  the  last  fi'* 
years: 


Recdpls  and  shipmml 

of  coal  ontl  mle  at  Chicago,  III,  1902-1906,  in  ihorl  toM- 

Year. 

An.hracllQ. 

Coke. 

KeMlpts, 

RecelpU. 

Ship*-"' 

2,ieol399           6061711 
i;S42:868  1        ill.m 

lO; -201247 

2lM7l^ 
2l772lS94 

591 ; 126 
t62|734 

li 
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MILWAUKEE,  WIS. 

ollowing  review  of  the  coal  trade  of  Milwaukee  has  been  con- 
i  by  Mr.  William  J.  Langson,  secretary  of  the  chamber  of 
•ce  of  that  city: 

ipts  of  coal  at  Milwaukee  dmiag  the  year  1906  show  a  greater 
>  than  in  any  former  year  in  the  existence  of  the  city.  The 
iiantity  received  by  lake,  rail,  and  car  ferry  was  3,815,275 
I  increase  over  the  total  receipts  of  1905  of  657,811  tons, 
pts  of  the  last  year  from  lower  lake  ports  consisted  of  756,646 
anthracite  and  2,597,426  tons  of  bituminous  coal,  making  the 
om  lower  lakes  of  3,354,072  short  tons.  In  addition,  there 
3eived  by  car  ferry  from  Michigan  319,935  tons  and  by  all  rail 
idiana,  Illinois,  and  Iowa  141,268  tons.  These  figiu'es  place 
kee  far  in  advance  of  any  other  lake  port  in  the  coal  trade, 
'^e  as  they  already  are.  the  facilities  for  the  rapid  handling  of 
J  in  constant  process  of  improvement  and  enlargement, 
le  coal  received  at  Milwaukee  in  1906,  1,184,304  tons  were 

westward  by  rail  and  4,138  tons  by  lake  along  shore.  Owing 
scarcity  of  cars  during  the  closing  months  of  the  year,  ship- 
by  rail  were  materially  curtailed,  whereas  under  normal 
>ns  they  would  have  snown  a  corresponding  increase  with 
I. 
Following  tables  give  receipts  and  shipments  of  coal  at  Mil- 

by  rail  and  lake  for  the  last  five  years : 

Receipts  of  coal  at  Milwaukee^  Wis.^  1902-1906,  in  short  tons. 


Source. 

1902. 

1903. 

1904. 

1905. 

1906. 

m— 

132,803 
141, 130 

914,901 
153,325 
7,003 
436,834 
230,726 
104,549 
213, 124 
477,950 
65,981 

809,471 

91,310 

22,000 

341,658 

187,772 

194,361 

254,014 

689,641 

22,800 

3,972 

38,012 

41,323 

800,814 

60,641 

4,369 

247, 878 

245,455 

159,788 

359,427 

770,962 

23,051 

748,644 

66,964 

► 

8,002 

nd 

354,485 

97,378 

69,132 

131,285 

416,057 

20,690 

4,083 

2,528 

4,400 

560,475 

ula 

263,527 
157, 515 

ky 

362,408 

851,521 

rt 

25,627 

buiv 

Ohio 

23,040 
21,912 

87,008 
75,739 

160,274 

)ort8 

149,115 

.,  lake 

1,373,971 
267,124 

2,649,351 
374,626 

2,696,334 
248, 105 

2,835,132 
322,332 

3,354.072 

f. :.:....: :.: 

o  461, 203 

pts 

1,641,095 

3,023,977 

2,944,439 

3, 157,  464 

3,815,275 

a  Including  319,935  tons  by  car-ferry  lines. 
Shipments  of  coal  from  Milwaukee,  Wis.,  1902-1906,  in  short  tons. 


Shipped  by- 


llwaukee  and  St.  Paul  Rwy. 

i  Northwestern  Rwy 

Central  R.  R 


1902. 

1903. 

1904. 

1905. 

376, 710 

243,535 

28,823 

180 

350,505 

259,941 

33,339 

6,645 

569,330 

361,824 

55,368 

6,040 

668,509 

512, 536 

87,105 

9,460 

649,248 

650,430 

992,562 

1,277,610 

1906. 


631,205 

459,333 

93,766 

4,138 


1, 188, 442 


550— M  B  1906- 
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Total  receipts  of  coal  by  lake  at  Milwaukee,  Wis.y  190t-1906,  by  hinds,  in  short  tens. 


Kind. 


1902. 


Anthracite . . 
Bituminous. 


o  172, 676 
1, 408, 419 


Total '    1, 641 ,  095 


1903. 


1904. 


946,596 
1,702,755 


876,109 
1,820,165 


2,649,351 


2,606,834 


1905. 


802,083 
2,083,049 


2,885,132 


1906. 


756,646 
2,507,426 


3,354,072 


a  Strike. 


Receipts  of  coal  at  Milwaukee,  Wis.,  by  lake  and  rail  in  1865 ,  1870 ^  1880,  1890,  and 

annvally  from  1900  to  1906,  in  short  Urns. 


1865 36,369 

1870 122,866 

1880 368,568 

1890 999,657 

1900 1, 808, 593 

1901 1, 953, 489 


1902 1,  e41, 095 

1903 3, 023, 977 

1904 2, 944, 439 

1905 3, 157,464 

1906 3, 815, 275 


CINCINNATI,  OHIO. 

Mr.  Charles  B.  Murray,  superintendent  of  the  chamber  of  com- 
merce of  Cincinnati,  Oliio,  has  furnished  the  following  review  of  the 
coal  trade  of  that  city  in  advance  of  publication  of  his  report: 

For  the  calendar  year  1906  the  receipts  of  coal  at  Cincinnati, 
according  to  returns  to  and  records  of  tne  chamber  of  commerce, 
represented  a  total  of  173,957,000  bushels,  compared  with  160,820,000 
bushels  for  1905,  and  an  annual  average  of  117,470,000  bushels  for 
five  years  prior  to  1906.  These  comparisons  indicate  for  1906  a  gain 
of  8  per  cent  over  the  preceding  year,  and  of  48  per  cent  over  the 
annual  average  for  five  years. 

Receipts  of  coal  by  river  in  1906  were  decidedly  reduced  in  com- 
parison with  the  preceding  year,  when  they  were  exceptional  in 
quantity.  For  1906  the  river  receipts  were  56,739,000  bushels, 
compared  with  72,935,000  bushels  for  1905,  and  an  annual  average 
of  56,666,000  ])ushels  for  five  years.  The  large  arrivals  for  1905 
embraced  delayed  shipments  from  1904,  when  the  quantity  which 
came  forward  was  reduced  by  interruption  to  navigation  due  to  low 
water.  It  therefore  is  evident  that  the  river  movement  in  1906  was 
fullv  up  to  the  average  of  a  series  of  recent  years. 

Receipts  of  coal  in  1 906  by  railroad  were  much  in  excess  of  any 
previous  record,  indicating  a  total  of  117,218,000  bushels,  compareo 
with  87,885,000  bushels  for  1905,  and  an  annual  average  of  60,803,000 
bushels  for  five  years  prior  to  1906. 

Shipments  of  coal  m  1906  by  river  were  5,833,000  bushels,  com- 
pared with  6,433,000  bushels  for  1905,  and  an  annual  average  of 
4,798,000  bushels  for  five  vears  prior  to  1906.  Shipments  by  rail- 
road in  1906  were  93,212,000  bushels,  compared  with  57,541,000 
bushels  for  1905,  and  an  annual  average  of  37,595,000  bushels  forfi^ 
years.  Total  shipments  for  the  year  were  99,045,000  bushels,  com- 
pared with  58,974,000  bushels  for  1905,  and  an  annual  average  of 
41 ,393,000  bushels  for  five  years  prior  to  1 906.  The  proportion  Si  the 
reported  shipments  by  railroad  representing  through  movement,  in 
distinction  from  coal  received  by  local  dealers  and  sold  for  shipment, 
can  not  be  definitely  stated. 
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Hie  receipts  of  coal  in  1906  were  about  33  per  cent  by  river  and  67 
per  cent  by  raibx>ad.  For  a  period  of  five  years  previously  river 
receipts  represented  about  48  per  cent  and  railroad  receipts  52  per 
cent. 

Prices  of  coal  afloat  from  the  Pittsburg  and  Kanawha  districts  ranged 
at  7i  to  8i  cents  per  budiel,  at  Cincinnati,  with  an  average  of  7.80 
cents  for  the  year.  For  run  of  mine  coal  from  the  Pittsburg  district 
the  prevailing  price  was  7}  cents  per  bushel ;  for  nut  and  slacK,  5)  to  6 
cents  per  bushel.  Kanawha  nut  and  slack  about  5  to  5^  cents  per 
bushel.  Hie  price  of  lump  coal,  for  both  Pittsburg  (Youghiogheny) 
and  Kanawha,  deUvered  to  consumers^  was  S3.25  per  ton  for  about 
half  of  the  year,  and  $3.50  for  the  remaining  time,  making  an  average 
of  $3.38  per  ton,  compared  with  $3.35  for  1905.  On  the  Dushel  basis 
the  average  for  1906  was  12.20  cents,  compared  with  12.05  cents  for 

1905,  and  an  annual  average  of  11.80  cents  for  five  years  prior  to 

1906,  for  deliveries  to  consumers.  For  nut  and  slack  the  range  was 
mainly  $1.90  to  $2.25  per  ton  for  deliveries  to  consumers,  with  $1.90 
to  $2  the  i>revailing  range. 

Anthracite  coal  is  but  moderately  consumed  in  this  market,  the 
total  receipts  in  1906  being  792.000  bushels,  compared  with  545,000 
bushels  for  1905,  and  an  annual  average  of  545,000  bushels  for  five 
years  prior  to  1906.  The  price  for  lots  delivered  to  consumers  was 
$7.50  per  ton  throughout  the  year. 

The  local  consumption  of  coal,  as  nearly  as  it  can  be  estimated  from 
statements  of  dealers,  has  been  pretty  evenly  divided  between  indus- 
trial and  household  uses,  with  a  tendency  to  enlargement  of  the 
industrial  proportion,  so  that  probably  55  per  cent  is  not  too  high 
an  estimate  for  such  consumption  for  1906. 

For  the  year  1906  the  local  gas  works  consumed  coal  to  the  extent 
of  222,819  tons  of  2,000  pounds,  or  6,190,000  bushels.  There  were 
sent  out  from  the  works  during  the  year  2,468,000,000  cubic  feet  of 
gas,  and  the  product  of  electric  current  represented  35,615,000  kilo- 
watts. Compared  with  the  preceding  year  there  was  an  increase  of 
about  13  per  cent  in  coal  consumed,  14  per  cent  in  quantity  of  gas 
sent  out,  and  21  per  cent  in  product  of  electric  current. 

The  yearly  ran^e  and  average  prices  of  Pittsburg  coal,  afloat  and 
delivered,  per  busnel,  based  on  weekly  records,  compared  for  a  series 
of  years,  are  shown  in  the  following  table : 


PricM  of  PitUburg  coal  at  Cincinnati,  1902- 

1906,  in  cents  pei 

'  bvsheL 

Year. 

Afloat. 

Delivered. 

Lowest. 

Highest. 

Average. 

Lowest. 

Highest. 

Average. 

18Q2 

8 
8 
7J 

10 
10 

9 

8 

8i 

7.92 
9.25 
8.  SO 
8.00 
7.80 

10 

121 

lOl 

14* 

14 

la 

12 

11.75 

Has 

13.18 

IQtH. 

11.50 

1906 

12.05 

1906 

12.20 
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Summary  of  coal  movemenU  at  CineinnaU,  Ohio,  in  1905  and  1906,  m  bmMU, 


DeuUs. 


IMS. 


1905. 


UMK. 


Total  leoeived 160,820,000 

PitUburg 40,680,000 

OhioRiTer 310,000 

KaoawIui: 

By  river 31,036,000 

By  rail 48,037,000 

Total  Kitnawha 79,973,000 

Other  kinds  by  rail. . .  39, 303, 000 


173,957,000 

31,118,000 

1,9?D,000 

23,661,000 
64,034,000 
87,685,000 
52,302,000 


Anthncite 545.000 

Total: 

ByriTer 7X,tS,0Q0 

Byiail i     87,885,000 

Shipped:  I 

Byriver ^433,000 

BynU 

Total  shipped 


57,541,000 
0,974,000 


702,000 

55,739,000 
117,218,000 

5,833,000 
93,212,000 
90,045,000 


Note. — Kanawha  receipts  of  coal  b^  nul  are  compated  by  percentage  of  total 
receipts  by  rail,  based  on  best  available  information. 

Receipts  of  coke  in  1906,  5,502,000  bushels;  locally  manufartored,  8,000,000  budielB; 
shipments,  7,402,000  bushels. 

Coal  from  the  Eiknawha,  Virginia,  and  West  Virginia  r^ons  sells 
at  the  same,  or  about  the  same,  prices  as  are  obtained  for  the  product 
from  the  Pittsburg  district.  Sales  afloat  are  on  the  bushel  basis,  72 
pounds;  sales  delivered  are  on  the  ton  basis,  2,000  pounds,  and  repre- 
sent screened  or  lump  grade. 

The  receipts  of  cofce  for  the  year  were  5,502,000  bushels,  and  the 
quantity  locally  manufactured  was  8,000,000  bushels,  Tna-lrifig  a  total 
of  13,502,000  bushels,  compared  with  11,799,000  bushels  the  preced- 
ing year.  For  city  manufacture  the  average  price  for  the  year  was 
10}  cents  per  busnel;  of  gas-house,  9  cents;  of  Connellsville,  $6.50 
per  ton. 

Total  annual  receipts  of  coal  at  Cincinnatiy  1901-1906,  in  short  tons. 

3,292,604  ,  1904 4,257,613 

3,766,7%  I  1905 5,791,000 

4,046,710  '  1906 6,265,000 


1901 
1902 
1903. 


ST.  LOUIS.  MO. 

The  following  summary  of  the  coal  trade  of  St.  Louis  for  1906  has 
been  prepared  for  this  report  by  Mr.  William  Flewellyn  Saunders, 
secretary  and  general  manager  of  the  Business  Men's  League  of  that 
city: 

Coal  prices  at  St.  Louis  during  1906  ruled  higher  because  of  the 
shut  down  of  the  mines  during  part  of  the  year  while  differences 
between  the  operators  and  the  miners  were  being  adjusted,  and 
because  of  the  desire  of  manufacturers  to  supply  themselves  with 
larger  quantities  of  coal  both  before  and  after  the  shut  down  to  pro- 
vide against  emergencies.  The  St.  Louis  field  supplied  nearly  aU  of 
the  soft  coal  used  m  St.  Louis,  the  exception  being  that  consumed  by 
the  Laclede  Gas  Company,  which  for  years  has  been  bringing  its  gas 
coal  from  Pittsburg  down  the  Ohio  River  and  up  the  Mississippi  River 
to  St.  Louis  by  barges  and  towboats. 

The  St.  Louis  coal  market  is  broadening  greatly,  the  shipments  into 
the  Southwest  increasing  markedly,  and  one  large  company  is  making 
such  heavy  contracts  for  shipment  into  the  Southeastern  States  that 
it  is  consiaering  the  establishment  next  year  of  a  towboat  and  barge 
Une  to  take  the  coal  down  the  Mississippi  River  to  the  various  river 
shipping  points  near  the  places  of  consumption. 

The  manufacturing  output  of  St.  Louis  has  also  increased  more 
than  37  per  cent  over  the  value  of  the  output  in  1900,  according  to 
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the  figures  of  the  United  States  census  of  1905,  and  this,  of  course, 
increases  the  demand  on  the  lUinois  fields.  The  mines,  however, 
even  as  now  operated  are  able  to  meet  the  demand  without  difficulty, 
and  there  seems  to  be  no  strain  on  the  resources  of  any  of  them. 

Arkansas  anthracite  is  little  used  in  St.  Louis,  but  large  quantities 
of  it  are  goins  to  Kansas  City  and  to  Omaha,  a  favoring  freight  rate 
from  the  fielos  to  these  cities  accounting  for  this. 

Coal  prices  at  St.  Louis,  Mo.,  during  1905  and  1906,  per  short  ton. 


Kind. 


standard  IliinoiB  lump  coal. . 
Uigb-grade  IliinoiB  lump  coal 

Anthracite,  large 

Anthracite,  small 

ConnellsvUie  coke 

New  River  coke 

Kentucky  coke 

Qas  coke 


1905. 


Highest. 


12.00 
2.55 
7.15 
7.40 
6.80 
6.00 
5.45 
5.50 


Lowest. 


II.  52^ 
1.80 
6.65 
6.90 
5.45 
5.25 
3.50 
4.20 


Closing. 


$1.55 
2.30 
7.15 
7.40 
6.80 
6.00 
3.50 
5.50 


1906. 


Highest. 


12.85 
3.05 
6.85 
7.10 
6.65 
6.45 
4.10 
5.00 


Lowest. 


$1.45 
1.85 
6.35 
6.60 
5.45 
5.30 
3.60 
3.70 


I 


Closing. 


$1.70 
2.50 
6.85 
7.10 
6.65 
6.45 
4.10 
4.90 


Coal  and  coke  receipts  at  St.  Louis,  Mo.,  1901-iy06. 


Year. 

Soft  coal. 

Hard  coal. 

Coke. 

Year. 

Soft  coal. 

Hard  coal. 

Coke. 

118,800,775 
130,145,350 
159,221,625 

Tons. 
200,797 
60,944 
165,920 

Bushels. 
11,746,502 
8,180.000 
11,414,720 

1904 

1905 

1906 

BusTiels. 
170,970,875 
171,727,675 
190,540,325 

• 

Tons. 
155,097 
158,843 
174,226 

Bushels. 
8,558,100 
12,350,278 

18,244,444 

PRODUCTION    OF    COAIi   BY    STATES   AXD    TERRITORIES. 

Including  Alaska,  Idaho,  and  Nevada,  in  which  a  few  thousand  tons 
of  coal  were  produced,  there  were  30  States  and  Territories  which 
contributed  to  the  total  production  in  1906  against  31  coal  producing 
States  in  1905.  North  Carolina,  whose  production  has  decreased 
each  year  since  1902,  reported  no  output  in  1906. 

Of  the  30  States  and  Territories  wnich  produced  coal  in  1906,  12 
are  east  of  the  Mississippi  River  and  18  are  west  of  it.  In  1906  the  12 
States  east  of  the  Mississippi  River  produced  365,559,933  short  tons 
(a  little  over  a  million  tons  a  day  for  each  day  in  the  year),  or  SS.5 
I>er  cent  of  the  total  output;  while  the  18  States  west  of  the  Missis- 
sippi River  produced  48,597,345  short  tons,  or  11.5  per  cent  of  the 
total.  Of  the  12  States  east  of  the  Mississippi,  6  are  located  north 
of  the  dividing  line  formed  by  the  Ohio  and  Potomac  rivers,  and  6  lie 
south  of  the  mvidin^  line.  The  6  States  north  of  the  two  rivers  pro- 
duced 288,661,712  snort  tons  in  1906,  or  70  per  cent  of  the  total  for 
the  United  States,  while  the  southern  States  contributed  76,898,221 
short  tons,  or  18.5  per  cent  of  the  total.  But  while  the  northern 
States  excel  the  soutnem  ones  to  such  an  extent  in  the  total  produc- 
tion, the  ratio  of  increase  during  the  last  quarter  of  a  century  has  been 
decidedly  in  favor  of  the  latter.  In  1880  the  northern  States  pro- 
duced 63,044,558  short  tons  and  the  southern  States,  3,793,308,  the 
former  being  about  17  times  the  latter.     In  1890  the  northern  States 

froduced  122,296,267  short  tons,  which  was  about  7  times  the 
7,378,754  short  tons  produced  in  the  southern  States.  In  1900  the 
southern  States  produced  42,607,053  short  tons  and  the  northern 
States,  193,324,621,  less  than  5  times  that  of  the  southern  States. 
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In  1906  the  production  of  the  southern  States  wa«  more  than  one* 
fourth  that  of  the  northern.  The  States  west  of  the  Mississippi 
River  have  increased  their  whole  production  from  4,624,324  short 
tons  in  1880  to  48,597,345  short  tons  in  1906,  the  output  in  the  latter 
year  being  a  little  niore  than  10  times  that  of  1880. 

In  the  following  tables  the  production  of  the  different  States, 

grouped  according  to  geographical  diyisions  made  by  the  Afiadssippi, 
hio,  and  Potomac  nvers,  is  given  for  tiie  years  1880,  1890,  1900, 
1905,  and  1906,  in  order  that  the  development  in  the  different  sections 
may  be  observed : 

Coal  production  in  States  north  of  Ohio  and  Potomac  rivers  in  1880,  1890.  1900,  1905, 

and  1906,  in  short  tons. 


State. 


Illinois 

TifHIft-nft. 

Maryland 

Michigan 

Ohio 

Pennsylvania: 
Anthracite. 
Bttuminoiu 

Total 


1880. 


Quantity. 


6,116,377 
1,464,327 
2,228,917 
100,800 
6,008,606 

28,711,379 
IS,  426, 163 


63,044,568 


Value. 


$8,770,832 

2,160,268 

2,686,637 

224,600 

7,719,667 

42,282,948 
18,667,129 


82,309,871 


1890. 


Quantity. 


16,292,420 

3,306,737 

3,367,813 

74,977 

11,494,606 

46,468,641 
42,302,173 


122,296,267 


Value. 


914,171,230 

3,260,233 

2,899,672 

149,196 

10,783,171 

66,383,772 
36,376,916 


1900. 


Quantity. 


25,767,961 

6,484,066 

4,024,688 

849,475 

16,988,160 

57,367,915 
79,842,336 


133,023,089 


199,324,621 


Value. 


628^  W7, 186 

6,667,137 

3,927,381 

1,250,683 

19,292,246 

85,757,861 
77,438,545 


221,29a,0e8 


State. 


lUlnoU 

Indiana 

Maryland 

Michigan 

Ohio 

Pennsylvania: 

Anthracite. 

Bituminous 

Total 


1906. 


Quantity. 


38,434,363 

11,896,262 

6,108,639 

1,473,211 

26,652,900 

77,669,850 
118,413,637 


Value. 


140,677,502 

12,402,265 

5,831,760 

2,612,697 

26,486,740 

141,879,000 
113,300,607 


278,537,802 


343,170,551 


1906. 


Quantity. 


41,489^104 

12,092,660 

6,435,453 

1,346,338 

27,731,640 

71,282,411 
129,293,206 


288,661,712 


Value. 


144,763,062 

1^11<,3H 

6,474,793 

2,427,404 

30,846,580 

131,917,694 
130,200,661 


359,336,445 


Coal  production  in  States  south  of  Ohio  and  Potomac  rivers  in  1880,  1890,  1900,  1905, 

and  1906,  in  short  tons. 


state. 


Alabama 

Georgia 

Kentucky 

North  Carolina 

Tennessee 

Virginia 

West  Virginia. 

Total 


1880. 


Quantity. 


323,972 

164,644 

946,288 

360 

495,131 

43,079 

1,829,844 


3,793,308 


Value. 


$476,911 

231,606 

1,134,960 

400 

629,724 

99,802 

2,013,671 


4,587,073 


1890. 


Quantity. 


4,090,409 
228,337 

2,701,406 
10,262 

2,169,686 
784,011 

7,394,664 


17,378,754 


Value. 


$4,202,469 

238,315 

2,472,119 

17,884 

2,396,746 

689,925 

6,206,128 


16,124,666 


1900. 


Quantity. 


8,394,275 

315,557 

5,326,964 

17,784 

8,609,662 

2,303,764 

22,647,207 


42,607,053 


Value. 


$9,703,785 

370,083 

4,861,577 

28,447 

4,008,082 

2,123,222 

18,416,6n 


89,612,006 


State. 


Alabama 

Georgia. 

Kentucky 

North  Carolina 

Tennessee 

VliSinia 

West  Virginia. 

ToUl.... 


1906. 


Quantity. 


11,866,069 

361,991 

8,432,628 

1,567 

5,766,690 

4,276,271 

37,791,580 


68,486,681 


Value. 


$14,367,721 

453,848 

8,385,232 

2,336 

6,677,881 

3,777,326 

32,341,790 


65,926,133 


1906. 


Quantity. 


18,107,963 

332,107 

9,668,047 


6,289,375 

4»  364, 879 

43,290,880 


76,866,231 


Value. 


$17,^4,781 

424,001 

9,809,18$ 


7,88r.4U 
41,061,r" 


80,662,078 
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Coal  production  in  States  and  Territories  west  of  Mississippi  River  in  1880,  1890,  1900, 

1905,  and  1906,  in  short  tons. 


State  or  Territory. 


Arkanus 

Calilomia 

Colorado 

Idaho 

Indian  Territory.. 

Iowa 

Kansas 

MlMOUri 

Montana 

Nebraska 

New  Mexico 

North  Dakota. . . 

Oregon 

Texas 

Utah 

Washington 

Wyoming 


Total. 


18S0. 


Quantity.       Value. 


14,778 
236,950 
462.747 


$33,535 

663,013 

1,041,350 


1,461,116 

771,442 

884,304 

224 

200 


2,507,453 

1,517,444 

1,464,425 

800 

750 


43,205 


97,810 


14.748 
145,015 
589,595 


33,(i45 

389,046 

1,080,451 


4.624,324 


8,829,722 


1890. 

Quantity. 

Value. 

399.888 

$514,595 

110,711 

283,019 

3,094,003 

4,344,196 

869.229 

1,579,188 

4,021,739 

4,905,739 

2,259.922 

2,947,517 

2,735,221 

3.382,858 

517,477 

1,252,492 

1,500 

4,500 

375.777 

504,390 

30,000 

42,000 

61,514 

177,875 

184,440 

465.900 

318. 150 

552,390 

1,263,689 

3.426.590 

1,870,366 

3,183,669 

18,113,635 

27,656,918 

1900. 


Quantity. 


1,447,945 
172,908 
5,244,364 
10 
1,922,298 
5,202,909 
4,467,870 
3,540,103 
1,661,775 


Value. 


$1,653,618 
540,031 
5,858,036 
50 
2,788,124 
7,155,341 
5,454,091 
4,280,328 
2,713,707 


1,299,299 

129,883 

58,864 

968,373 

1.147.027 

2,474,093 

4,014,602 


1,776,170 
158,348 
220,001 
1,561,914 
1,447.750 
4,700,068 
5,457,953 


33,752,353       45,786,130 


State  or  Territory. 


Arkansas 

California 

Colorado 

Idaho 

Indian  Territory. 

Iowa 

Kansas 

Missouri 

Montana 

Nebraska 

New  Mexico 

North  Dakota. . . 

Oregon 

Teus 

Utah 

Washington 

Wyoming 


Total. 


1905. 


1906. 


Quantity. 


1,934,673 
a  80, 824 
8,826,429 
6  5,882 
2,924.427 
6,798.609 
6,423,979 
3,983.378 
1,643,832 


1,649.933 
317.542 
109,641 
1,200,684 
1,332,372 
2,864,926 
5,602,021 


Value. 


Quantity. 


Value. 


$2,880,738 
0395,975 

10.810,978 

617,846 

5,145,358 

10,586,381 
9,350,542 
6,291,661 
2,823,350 


2,190,231 
424,778 
282.495 
1,968.558 
1,793,510 
5.141,258 
7,336,951 


45,009,152  I      67,440,610 


1,864,268 

a  30, 831 

10,111,218 

6  6,165 

2,860,200 

7,266,224 

6,024,775 

3,758,008 

1,829,921 


1.964,713 
305.689 
79,731 
1,. 312, 873 
1,772.651 
3,276.184 
6,133,994 


$3,000,330 

78.664 

12,735,616 

24.238 

5,482,366 

11,619.455 

8,979,563 

6,118,733 

3,240,357 


2.638.986 
451,382 
212,338 
2,178,901 
2,408,381 
5,908.434 
8,013,528 


48,597,346  73.091,291 


a  Includes  Alaska. 


6  Includes  Nevada. 


The  production  of  coal  in  the  several  States  and  Territories  in  1906 
and  preceding  years  is  discussed  more  in  detail  in  the  following  pages. 


ALABAMA. 


Total  production  in  1906,  13,107,963  short  tons;  spot  value, 
$17,514,786. 

Alabama  ranks  fifth  among  the  coal-producing  States,  the  output 
of  1906  being  the  largest  production  in  the  history  of  the  State. 
Compared  with  that  of  1905,  the  production  in  1906  exhibits  an 
increase  of  1,241,894  short  tons,  or  10.5  per  cent  in  quantity,  and  of 
$3,127,065,  or  21.7  per  cent  in  value.  The  average  price  per  ton 
advanced  from  $1.21  in  1905  to  $1.34  in  1906.  This  is  the  highest 
average  attained  in  recent  years. 

The  total  number  of  men  employed  in  the  coal  mines  of  Alabama  in 
1906  waa  20,555,  who  worked  an  average  of  237  days,  as  compared 
with  19,595  men  working  an  average  of  225  days  in  1905.  Considering 
these  figures  with  the  total  production,  it  appears  that  the  average 
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production  per  man  in  1906  was  637.7  tons,  against  605.6  in  1905. 
The  average  output  per  day  per  man  was  the  same  in  both  years,  2.69 
tons.  In  1904  tne  men  averaged  2.93  tons  per  day  and  632.3  tons  for 
the  year.  The  lower  averages  in  the  two  later  years  are  probably 
due  in  part  to  the  less  efficient  character  of  the  miners  who  have  1  een 
employed  subsequent  to  the  strike  of  1904,  since  when  the  mines  of 
the  companies  anected  have  been  operated  on  a  nonunion  or  open- 
shop  basis. 

The  statistics  for  1905  showed  a  marked  increase  in  the  use  of  min- 
ing machines  and  in  the  production  of  machine-mined  coal.  The 
statistics  for  1906  show  a  slight  increase  in  both.  According  to  the 
report  for  1905,  there  was  a  total  of  213  machines  in  use.  which  pro- 
duced 1,584,942  tons  of  machine-mined  coal;  the  total  number  of 
machines  reported  in  1906  was  238,  an  increase  of  25,  and  the 
machine-mined  coal  increased  to  1,641,476  tons.  The  figures  for  1906 
do  not  include  5  machines  purchased  by  one  company  in  1905,  but 
not  operated  in  1906.  Of  the  total  number  of  machines  in  use  in 
1906,  177  were  of  the  pick  or  puncher  type  and  61  were  chain-breast 
machines.     No  long-wall  machines  were  reported. 

Interruptions  to  mining  operations  in  Alabama  by  reason  of  strikes 
or  lockouts  were  of  comparative  unimportance.  There  were  only 
4  mines  at  wliich  strikes  occurred,  and  these  were  of  short  duration, 
the  average  time  lost  being  12  davs  for  the  549  men  affected. 

Most  or  the  coal  mines  of  Alabama  are  operated  on  a  10-hour  day, 
91  operations  employing  11,258  men,  or  nearly  55  per  cent  of  the 
total  number  in  1906,  having  reported  10  hours  as  the  length  of  the 
working  day;  37  mines  employing  7,808  men  worked  9  hours,  and 
27  mines  employing  1,096  men  worked  8  hours. 

The  accident  statistics  for  1906,  as  reported  by  Mr.  J.  M.  Gray. 
State  mine  inspector,  show  a  gratifying  decrease  in  the  number  or 
accidental  deatlis  as  compared  with  1905,  when  185  lives  were  lost, 
but  the  record  was  not  as  good  as  those  of  the  four  years  from  1900 
to  1903,  inclusive.  The  total  number  of  fatal  accidents  in  1906  was 
96,  a  decrease  of  89  as  compared  with  the  preceding  year.  There 
were  89  serious  but  nonfatal  accidents  in  1906.  Of  the  men  killed, 
52  were  married.  Seventy- three  children  were  left  fatherless.  More 
than  one-half  of  the  deaths,  or  49  in  all,  were  due  to  falls  of  roof 
in  the  rooms;  1  was  due  to  fall  of  slate  in  gangway;  1  was  caused  by 
an  explosion  of  gas;  12  were  due  to  an  explosion  of  dust  following 
a  windy  shot ;  4  were  due  to  powder  explosions,  and  29  were  ascribed 
to  other  causes.  Comparing  the  figures  of  casualties  as  reported  by 
Mr.  Gray  with  the  statistics  of  production  it  is  found  that  tnere  were 
136,541  short  tons  of  coal  mined  for  each  life  lost,  as  compared 
with  64,141  tons  in  1905,  134,072  tons  in  1904.  and  204,462  tons 
in  1903.  The  death  rate  per  thousand  of  employees  in  1906  was 
4.67,  against  9.44  in  1905,  4.7  in  1904,  and  2.7  in  1903. 

Of  the  total  production  of  coal  in  Alabama  in  1906,  over  15  per 
cent,  or  1,985,889  short  tons,  was  washed  'at  the  mines,  there  being 
11  mines  in  the  State  where  washeries  have  been  installed.  The  11 
washeries  included  38  jigs,  and  the  operations  resulted  in  the  pro- 
duction of  1,753,537  short  tons  of  washed  coal  and  232,352  tons  of 
refuse.  These  statistics  do  not  include  the  coal  washed  for  coke 
making  at  plants  located  at  a  distance  from  the  mines^. 


llie  statistica  of  production  in  Alabama  in  1905  and  1906,  with 
be  distribution  of  the  product  of  consumption,  are  shown  in  the 
illowmg  tables: 

Coal  pToducHim  of  Alabama  in  1S05  and  1906,  by 
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In  the  following  table  is  presented  a  statement  of  the  production 
f  coal  in  Alabama,  by  counties,  during  the  last  five  years,  with  the 
icreases  and  decreases  in  1906  as  compared  with  1905: 

Ctool  production  of  Al^Mima,  1902-1906,  by  counties,  in  ihort  lone. 
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The  Alabama  coal  fields  form  the  southwestern  end  of  the  great 
Appalachian  coal  field,  which  extends  from  northern  Pennsjjrlvania 
to  central  Alabama.  The  coal-bearing  formations  narrow  m  Ten- 
nessee, but  widen  abruptly  in  northern  Alabama  and  cover  about 
6,000  square  miles  in  the  northern  half  of  the  State.  There  are  four 
distinct  coal-producing  basins  or  districts  in  the  State — the  Coosa, 
Cahaba,  and  Warrior  basins,  and  the  Plateau  regions.  The  first  three 
areas  mentioned,  derive  their  names  from  the  rivers  which  drain  them. 
The  Plateau  regions  include  Bloimt,  Lookout,  and  Sand  or  Raccoon 
moimtains. 

The  Coosa  basin  is  a  deep  syncline  forming  the  southeast  m^pn 
of  the  Alabama  coal  fields  and  extending  across  Shelby  and  St.  Cwiir 
counties.  It  is  60  miles  long  by  6  miles  wide  and  contains  about  350 
square  miles.  This  basin  has  not  been  thoroughly  explored,  and  the 
number  and  extent  of  its  coal  beds  are  not  wefl  known,  but  in  differ- 
ent parts  2  to  12  seams  are  reported  having  a  thickness  of  3  feet  or 
more. 

The  Cahaba  basin  is  also  a  syncline  west  of  the  Coosa  basin,  to 
which  it  is  parallel  and  from  which  it  is  separated  by  a  faulted  anti- 
clinal valley.  It  includes  parts  of  St.  Clair,  Jefferson,  Shelby,  and 
Bibb  counties.  Its  length  is  68  miles,  its  average  width  about  6 
miles,  and  its  area  394  s(juare  miles.  There  are  many  workable 
seams,  and  the  total  quantity  of  coal  in  the  basin  is  large. 

The  Warrior  basin  is  separated  from  the  Cahaba  basin  and  Blount 
Mountain  by  Jones  and  Murphrees  valleys.  It  includes  all  of  Walker 
County,  most  of  Jefferson,  Tuscaloosa,  and  Fayette  coimties,  and 
sfnaller  parts  of  Bloimt,  Cullman,  Winston,  and  Marion  counties. 
Its  known  area  is  estimated  at  3,000  square  miles.  Around  its  west- 
em  and  southern  margin,  however,  its  higher  rocks  and  coal  seams 
pass  under  rocks  of  much  later  age,  and  have  probably  a  considerable 
and  possiblv  a  great  extent  to  the  southwest  of  their  visible  margin. 
This  basin  has  alwavs  been  the  scene  of  the  greatest  mining  activity 
and  production  in  tne  State.  Somethiag  over  one-third  of  the  total 
production  in  this  district  comes  from  the  Pratt  seam,  and  one-fourth 
comes  from  the  Mary  Lee  seam.  From  8  to  10  other  seams  fumi^ 
the  remainder  of  the  production. 

The  Plateau  regions  embrace  parts  of  Blount,  Etowah,  Dekalb, 
Cherokee,  Marshall,  and  Jackson  counties,  and  are  upward  of  2,000 
square  miles  in  extent.  The  Plateau  regions  and  the  Warrior  basin 
are  the  southwest  extension  of  the  Cumberland  Plateau  in  Tennessee. 
The  coal  resources  of  the  Plateau  regions  are  not  well  known,  but 
they  are  comparatively  small.  There  are  beUeved  to  be  fromi  4  to  6 
seams  that  are  locally  workable. 

So  far  as  known  ike  earliest  record  of  the  existence  of  coal  in  Ala- 
bama was  made  in  1834.  The  first  statement  of  production  in  the 
State  is  contained  in  the  United  States  census  report  for  1840,  in 
which  year  the  production  is  given  as  946  tons.  Tne  census  report 
for  1850  does  not  mention  any  coal  production  for  the  State,  and 
the  next  authentic  record  is  contained  iq  the  census  statistics  of 
1860,  when  Alabama  is  credited  ^vith  an  output  of  10,200  short  tons. 
The  mines  of  Alabama  were  probably  worked  to  a  considerable 
extent  during  the  civil  war,  but  there  are  no  records  of  the  actual 
production  until  1870,  for  which  year  the  United  States  census 
reportis  a  production  of  11,000  tons.     Ten  years  later  the  production 
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had  increased  to  323,972  short  tons,  but  the  development  of  the 
present  great  industry  really  besan  in  1881  and  1882,  when  attention 
was  directed  to  the  large  iron  deposits  near  the  city  of  Birmingham, 
and  thus  the  great  "  TOom"  of  that  city  and  vicmity  was  inaugu- 
rated. By  1885  the  coal  production  of  the  State  had  increased  to 
nearly  2,500,000  tons.  Then  followed  a  period  of  relapse  and  liquida- 
tion, which  lasted  for  two  years,  after  which  business  settled  down 
to  a  conservative  and  rational  basis  and  has  since  developed  steadily. 
In  1902  the  coal  production  of  the  State  reached  a  total  of  over 
10,000,000  tons,  and  reached  the  maximum  of  over  13,000,000  tons 
in  1906. 

The  record  from  1840  is  shown  in  the  table  on  a  preceding  page, 
nving  the  statistical  history  of  coal  mining  in  the  United  States 
nrom  the  earliest  times  to  the  close  of  1906. 


ALASKA. 

Total  production  in  1906,  5,641  short  tons;  spot  value,  $17,974. 

Through  the  cooperation  of  Messrs.  Alfred  H.  Brooks  and  George  C. 
tfartin,  of  the  division  of  mineral  resources  of  Alaska,  complete 
-etiuns  from  the  coal  producers  of  that  Territory  for  1906  have  oeen 
lecured.  These  show  that  the  production  in  1906  amounted  to  5,541 
ihort  tons,  valued  at  $17,974,  as  compared  with  3,774  tons,  valued 
it  $13,250  in  1905.  Prior  to  1905  the  returns  from  Alaskan  pro- 
lucers  were  very  incomplete.  In  1904,  for  instance,  the  production 
•eported  was  694  tons,  and  in  1903,  747  tons,  whereas  Mr.  Martin 
itates  that  the  total  output  was  at  least  2,000  tons,  and  was  probably 
>etween  2,500  and  3,000  tons  in  each  of  those  years. 

Considering  the.quantitv  of  fuel  consumed  in  Alaska  and  by  the 
iteamers  plying  between  the  ports  of  the  Pacific  States  and  the  Ter- 
■itory,  the  tarc^  development  of  what  are  known  to  be  excellent  coal 
>eds  in  Alaska  is  somewnat  remarkable.  The  following  table  showing 
;he  shipments  of  coal  to  Alaska  has  been  prepared  by  Mr.  Martin. 
From  tnis  it  appears  that  the  consumption  in  the  Territory  is  between 
135,000  and  140,000  tons,  compared  with  which  the  local  production 
L8  insignificant. 

Shipments  of  coal  to  Alaska,  1903-1906,  in  short  tons. 


12  months  ending 
June  30,  IttOS. 

12  months  ending 
June  30, 1904. 

12  months  ending 
June  30, 1906. 

12  months  ending 
June  30, 1906. 

Qoan- 
tlty. 

.  Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Pommtk  ftnthraHt^ 

22 
02,854 

73 
60.561 

S276 

255v841 

?88 

216,060 

6 

47,314 

535 

066,397 

S85 

187,352 

4,281 

260,266 

0 

75,366 

389 

046,463 

0 

Domestic  bltuminoiu 

Doraestio  coke 

46,709 

439 

71,290 

1,802 

3,723 

$193,740 

2,251 

261,987 

4,303 

23,904 

1265,047 
3,676 

r.t:n#^'<^"  bftuminoos 

AoitrftlUui  bituminoQfi 

187,348 

Fonlsn  bituminoiu  shipped 
Tift  TJnited  States 

45 

360 

6,216 

20,673 

......... 

61,127 

6,638 

Total 

123,556 

472,844 

123,963 

486,185 

120,468 

481,657 

123,347 

462,709 

a  Includes  a  small  quantity  of  Canadian  anthracite. 
^  Includes  336  tons  of  foreign  anthracite  shipped  direct. 
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The  production  of  coal  in  the  Territory,  as  reported  to  the  Survey, 
for  the  last  five  years  has  been  as  follows: 

Production  of  coal  in  Alaska  since  1902^  in  short  tons. 


Year. 


1902 
1908 
1904 


Quantity.  ,    Value. 


Year. 


Quantity.  '    Value 


2,212 

747 
604 


$19,048 
6.582 
1,725 


1905. 
1900. 


3,774 
5,541 


S13.2S0 
17.974 


The  latest  information  relating  to  the  coal  fields  of  Alaska  is  con- 
tained in  a  report  by  Mr.  G.  C.  Martin,  published  in  Bulletin  No.  314 
of  the  United  States  Geological  Survey. 


ARKANSAS. 


Total  production  in  1906,  1,864,268  short  tons;  spot  vahie, 
$3^00^339. 

During  1904  and  1905  conditions  affectinff  the  coal-mining  industry 
in  Arkansas  were  far  from  satisfactory,  the  large  production  of  petro- 
leum in  Texas  and  the  adoption  of  oil  as  a  locomotive  fuel  by  a 
number  of  the  railroads  in  Texas  having  cut  off  a  goodly  portion  of  the 
markets  of  both  Arkansas  and  Indian  Territory  coal.  As  a  result  of 
these  conditions,  the  production  of  Arkansas  coal  declined  from 
2,229,172  short  tons  in  1903  to  2,009,451  tons  in  1904,  and  to  1,934,673 
tons  in  1905.  A  further  decline  of  70,405  short  tons,  or  3.6  per  cent, 
is  noted  in  the  returns  for  1906,  but  in  this  case  the  decrease  was 
due  to  other  causes.  Some  tonnage  was  probably  lost  through  the 
suspension  of  work  during  the  spring  months  when  miners  and  oper- 
ators were  at  loggerheads  over  tne  wage  scale,  but  according  to  state- 
ments of  some  of  the  important  producers  it  is  doubtful  if  the  pro- 
duction for  the  year  would  have  been  materially  larger  had  tnere 
been  no  difficulties  with  the  miners.  In  an  ordinary  ousiness  year 
the  coal  mines  of  Arkansas  are  usually  operated  only  about  two  days 
in  the  week  from  the  1st  of  March  to  the  end  of  June.  In  1906  the 
business  in  March  was  the  largest  ever  done  in  that  month,  this  being 
in  anticipation  of  the  shut  down,  but  that  the  suspension  did  not 
cause  serious  inconvenience  is  shown  bv  the  fact  that  there  was  little 
or  no  business  for  a  month  or  six  weeks  after  work  was  resumed  on 
June  18.  The  operators  attribute  the  unsatisfactory  condition 
partly  to  the  comparatively  high  cost  of  mining  (due  to  the  pitch  of 
the  beds,  bad  roofs,  surplus  or  water,  and  explosive  gas  ana  dust), 
and  to  unfavorable  freignt  rates.  The  claim  is  made  that  Arkansas 
coal  costs  more  to  mine  than  any  other  coal  in  the  United  States, 
with  the  exception  of  Pennsylvania  anthracite.  Ninety  per  cent  of 
the  cost  is  made  up  of  labor,  and  the  higlier  value  shown  for  Arkansas 
coal  in  1906  was  due  to  the  advance  necessary  because  of  the  increased 
cost  of  mining  following  the  suspension  in  April  and  May. 

In  regard  to  the  unfavorable  freight  rates,  the  operators  claim  that 
railroaa  companies  transport  Illinois,  Alabama,  and  Colorado  coal, 
all  of  which  are  mined  at  less  cost  than  Arkansas  coal,  into  markets 
tributary  to  the  Arkansas  fields  at  much  less  rate  per  ton  per  mile 
than  that  assessed  on  the  Arkansas  j)roduct.     The  higher  cost  of 
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coal  added  to  the  higher  freight  rates  restricts  the  market  for 
Arkansas  coal  to  within  a  small  radius,  embracing  north  Texas,  north 
Louisiana,  and  western  Arkansas.  The  Arkansas  coal  can  not  be 
shipped  north  of  the  Indian  Territory,  because  of  the  competition  of 
the  more  cheaply  mined  coal  in  Kansas.  The  limited  market  nat- 
urally makes  tne  demand  irregular,  and  the  irregularity  of  employ- 
ment again  reacts  in  increasing  the  cost  of  production.  The  advance 
in  price  placed  upon  Arkansas  coal — and  the  same  conditions  obtained 
to  a  considerable  extent  in  Indian  Territory — resulted  in  an  increased 
value  of  the  product  in  both  State  and  Territory  in  1906,  as  compared 
with  the  preceding  year.  In  Arkansas  the  gain  m  value  was  $1 19,601 , 
or  4.2  per  cent,  wnne  the  average  price  advanced  from  $1.49  to  $1.61, 
the  highest  point  reached  in  recent  years.  The  decreased  production 
in  Arkansas  and  Indian  Territory  was  shared  by  the  neighboring 
States  of  Kansas  and  Missouri,  so  that  the  decline  was  general 
throughout  the  southwestern  district,  except  in  Texas.  Kansas  and 
Missouri,  however,  did  not  show  an  increase  in  value,  though  prices 
advanced  in  both  States.  Owing  to  the  fact  that  Texas  is  not  a  party 
to  the  Southwestern  Interstate  agreement,  the  mines  in  that  State 
were  not  shut  down  during  the  period  of  suspension  in  the  other 
States,  and  production  and  value  both  made  substantial  gains. 

There  were  employed  in  the  coal  mines  of  Arkansas  in  1906,  4,298 
men,  who  worked  an  average  of  165  days,  against  4,192  men  working 
for  177  days  in  1905.  The  average  production  per  man  in  1906  was 
433.8  tons,  as  compared  with  461.5  tons  per  man  in  1905.  The  aver- 
age tonnage  per  man  per  day  was  2.63,  against  2.60  in  1905.  During 
the  last  four  years,  since  the  coal  miners  of  Arkansas  have  been 
unionized,  practically  all  of  the  mines  have  been  operated  on  the  basis 
of  an  8-hour  day. 

As  previously  stated,  the  production  of  coal  in  Arkansas  in  1906 
was  somewhat  reduced  because  of  the  suspension  of  work  during  the 
spring  months,  and  by  unfavorable  conditions  of  mining  and  mar- 
keting the  product.  Nearly  all  of  the  mines  in  the  State  were 
shut  aown  from  April  1  until  June  18,  and  in  a  few  cases  the  suspen- 
sion lasted  beyond  the  latter  date,  some  of  the  idleness  extending  into 
August.  The  total  number  of  men  idle  during  the  year  was  3,828,  out 
of  the  4,298  men  employed.  The  average  number  of  days  lost  for 
each  man  was  76,  and  the  total  time  lost  amounted  to  291,095  days, 
which  was  equivalent  to  41  per  cent  of  the  time  worked  during  the 
year.  Assuming  that  the  market  could  have  taken  all  of  the  coal 
which  it  was  possible  to  produce,  it  appears  from  this  that  the  total 
production  of  the  State  would  have  amounted  to  something  over  two 
and  a  half  millions  of  tons  instead  of  1,864,268  tons. 

According  to  Mr.  Martin  Rafter,  State  mine  inspector,  13  men  were 
killed  and  31  injured  in  the  coal  mines  of  Arkansas  during  1906,  as 
against  8  men  killed  and  34  injured  in  1905.  Of  the  31  men  injured 
m  1906,  6  were  seriously  hurt  and  25  sustained  minor  injuries.  Six 
wives  were  made  widows  and  14  children  left  fatherless.  Of  the  13 
fatal  accidents,  2  were  due  to  explosions  of  gas,  4  were  caused  by 
windy  shots,  6  were  due  to  falls  of  roof  in  the  rooms,  and  1  was  caused 
bv  the  fall  of  roof  in  the  gangway.  Falls  of  roof  in  rooms  were  respon- 
sible for  12  of  the  nonfatal  acciaents,  and  falls  of  roof  in  the  gangway 
injured  6.  Only  1  man  was  injured  by  explosion  of  gas.  Tne  aeath 
rate  per  thousand  in  Arkansas  in  1906  was  3.02,  as  against  l.^V  \£l 
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1905,  and  the  number  of  tons  of  coal  mined  for  each  life  lost  was 
143)405  in  1906  against  241^34  tons  in  the  preceding  year. 

No  machines  have  been  used  in  the  production  of  coial  in  Arkansas 
in  the  last  four  years. 

Only  one  company  reported  efforts  to  improve  the  quality  of  the 
coal  by  washing.  This  company  has  4  Stewart  jigs  in  operation.  It 
washed  36,309  tons  of  coal  and  obtained  27,711  tons  of  washed  coal 
and  8,598  tons  of  refuse. 

The  statistics  of  production,  by  counties,  for  the  last  two  years, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  tables : 

Coal  prodiLCtion  of  Arkansas  in  1905  and  1906,  by  counties,  in  9hoH  tons, 

1905. 


Coanty. 


Franklin 

Johnson 

Logan 

Poi)e 

Sebastian 

Scott  and  Washington 

Total 


Loaded 
at  mines 
for  ship- 
ment. 


413,384 

204,091 

24,390 

33,952 

1,150,856 

42,500 


1,869,173 


Sold  to 

local 

trade 

andased 

by  em- 

];>loyee8. 


1,000 
1,771 
800 
813 
7,667 
1,245 


13,296 


Used  at 
mines  for 

steam 
and  heat. 


6,000 
8,372 
900 
4,920 
30,932 
1,080 


52,204 


Total 
quantity. 


420,384 

214,234 

26,090 

39,685 

1,189,455 

44,825 


1,934,673 


Total 
value. 


1585,419 

364,390 

58,388 

140,030 

1,668,507 

63,914 


2,880,738 


Aver- 
age 

^ce 
per 
ton. 


$1.39 
1.70 
2.24 
3.53 
1.40 
1.43 


1.40 


Aver- 
age 
nfizn- 
berof 
days 
active. 


202 
164 
191 
217 
168 
216 


177 


Averace 
nambtr 
of  em- 
pioyeei. 


7i0 
7» 
104 
140 
2,» 
79 


4,182 


1906. 


Franklin  and  Johnson. . 

Logan 

Pope 

Sebastian 

Scott  and  Washington . 

Total 


468,992 

23,727 

30,205 

1,240,166 

29,152 


1,792,242 


2,955 
2,051 
390 
6,854 
2,112 


14,362 


17,487 
860 

4,181 
31,477 

3,650 


57,664 


489,434 

26,647 

34,776 

1,278,497 

34,914 


1,864,268 


1840,084 

62,704 

121,960 

1,921,018 

54,573 


3,000,339 


1.61 


•«L72 

159 

2.35 

126 

3.  SI 

140 

1.50 

177 

1.56 

307 

165 


'itt 

290 

2,454 


4,298 


A  statement  of  the  production  of  coal  in  Arkansas,  by  counties,  for 
the  last  five  years,  with  the  increases  and  decreases  in  1906,  as  com- 
pared with  1905,  is  shown  in  the  following  table: 

Coal  production  of  Arkansas,  1902-1906,  by  counties,  in  short  torn. 


County. 


Franklin 

Johnson 

Logan 

Pope 

Sebastian 

Other    counties    and    small 
mines 

Total 

Total  value 

Average  price  per  ton. . 


1902. 


338,013 

193,258 

21,751 

34,966 

1,325,181 

30,763 


1,943,932 

12,539,214 

$1.31 


1903. 


394.884 

27,286 

48,836 

1,528,888 

030,279 


2,229,172 

$3,360,831 

$1.51 


1904. 


406,494 

217,667 

35,300 

51,488 

1,234,794 

61,708 


2,009,451 

$3,102,660 

$1.54 


1905. 


»  634, 618 


26,090 

39,685 

1,180,455 

44,825 


1,934,673 

$2,880,738 

$1.49 


1906. 


»  489,434 


26,647 

84,776 

1,278,487 

34,914 


1,854.268 

$3,000,330 

11.61 


(+)  or  de- 
(~)  in  1906. 


-  145,184 


+  557 

-  4,900 
+  89,042 

-  9,9U 


-    70,406 
+$119,601 


a  Inclodes  also  production  of  Ferry  County. 


f>  Includes  Johnson  Cocmty. 
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According  to  the  United  States  census  for  1840,  a  small  quantity 
of  coal  (220  short  tons)  was  mined  in  Arkansas  during  that  year. 
With  the  exception  of  9,972  short  tons  mined  in  I^Iissouri  and  400 
tons  from  Iowa  mines,  this  was  the  only  coal  produced  west  of  the 
Mississippi  River  in  that  year,  and  for  the  next  twenty  years  these  were 
the  only  otates  west  of  the  l^Iississippi  from  which  any  coal  production 
was  reported.  The  industry  in  Arkansas  did  not  develop  rapidly 
during  the  earlier  years,  as  the  census  of  1 860  shows  a  production  of 
cmly  200  tons  and  that  of  1880  a  total  of  14,778  short  tons.  During 
the  last  twenty  years,  except  the  last  three,  the  production  has  in- 
creased rapidly,  there  being  but  three  instances  in  which  a  decrease 
in  production  was  shown.  The  maximum  output  was  attained  in 
1903,  when  a  total  of  2,229,172  short  tons  was  produced. 

A  statement  of  the  annual  production  of  coal  in  Arkansas,  from 
1840  to  the  close  of  1906,  will  be  found  in  the  table  on  a  preceding 
P*g®»g^vi^  ^ti®  statistics  of  production  of  coal  from  the  earliest  times. 

CALIFORNIA. 

Total  production  in  1906,  25,290  short  tons;  spot  value,  $60,710. 

The  increase  in  the  production  of  petroleum  in  California  has 
grown  from  4,324,484  barrels  in  1900  to  33,098,598  barrels  in  1906, 
and  although  there  was  a  slight  falling  off  in  the  production  of  oil  in 
the  State  in  1906  as  compared  with  the  preceding  year,  the  use  of  this 
product  as  fuel  in  locomotives  and  in  the  manuiacturing  industries  of 
the  State  has  resulted  in  the  suspension  of  operations  at  several  of 
the  lignite-producing  properties.  In  consequence  the  returns  for  1906 
show  a  decline  from  77,050  short  tons  in  1905  to  25,290  tons  in  1906,  a 
decrease  of  61,760  tons  or  67.2  per  cent.  The  value  exhibits  a  de- 
crease in  even  greater  proportion— from  $382,725  to  $60,710— a  decrease 
of  $322,015  or  84  per  cent;  but  this  apparently  large  decrease  in 
value  was  due  to  the  fact  that  in  1905,  as  in  1904,  the  value  of  the 

E reduction  was  seemingly  large  because  the  price  of  the  briquetted 
lel  at  Stockton  was  based  on  the  manufactured  product  and  not  on 
the  raw  fuel.  The  plant  at  Stockton  was  burned  in  the  fall  of  1905 
and  has  not  been  rebuilt.  The  value  in  1906  is  for  the  raw  fuel  only, 
as  the  briquetting  plants  of  the  Western  Fuel  Company,  at  Oakland, 
and  of  the  rittsburg  Coal  Mining  Companv,  at  Antioch,  were  operated 
on  screenings  from  the  coal  yards  in  San  Vrancisco  and  not  from  raw 
coal  mined  m  the  State. 

An  additional  briquetting  plant,  which  is  being  erected  at  Stege 
by  the  United  States  Briquetting  Company,  has  for  its  object  the 
utilization  of  peat  and  heavy  Cahfomia  oil.  The  sample  briquettes 
heretofore  made  are  composed  of  50  per  cent  of  peat  and  50  per  cent 
of  crude  oil,  the  idea  bemg  in  this  way  to  utilize  the  petroleum  for 
domestic  fuel. 

The  briquetting  plant  of  the  Ajax  Coal  Company,  of  San  Francisco, 
which  is  mentioned  in  the  report  for  1905,  was  destroyed  by  the 
earthquake  and  fire  of  April,  1906,  and  has  not  been  rebuilt.  The 
plants  at  Oakland  and  Antioch  are  described  in  a  paper «  by  the 
writer  contributed  to  Bulletin  316  of  the  United  States  Geological 
Survey. 

The  largest  production  of  coal  in  California  in  recent  years  was 
obtained  m  1900,  when  the  production  amoimted  to  171,708  tons. 
It  has  decreased  each  year  since  then  with  the  exception  of  1903. 
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The  production  of  coal  and  limite  in  California  during  the  last  five 
years,  with  the  distribution  of  the  product  for  consumption,  is  shown 
m  the  following  table: 

Distribution  of  the  coal  product  of  Calif omia^  1902-1906,  in  short  tons. 


Year. 


1902 
1903 
1904 
1905 
1906 


Loaded 
at   mines 
for  ship- 
ment. 


79,485 
83,339 
74,656 
74,000 
7,040 


Sold  to 

Aver- 

Aver- 

local 

Used  at 

age 

trade 

mines  lor 

Total 

Total 

aKB 
price 

num- 

and used 

steam 

quantity. 

value. 

ber  of 

by  em- 

and heat. 

• 

per 
ton. 

dav8 
active. 

ployees. 

1,721 

3,778 

84.984 

1254,350 

S2.99 

312 

6,808 

14,526 

104,673 

294.736 

2.82 

307 

3,840 

392 

78,888 

375,581 

4.76 

282 

550 

2,500 

77,050 

382,725 

4.97 

294 

15,250 

3,000 

025,290 

60,710 

2.40 

284 

Average 
number 
of  em- 
ployees. 


207 
a03 
168 
135 
41 


a  In  addition  to  this  total  there  were  6,910  tons  of  bituminous  coal  mined  in  Monterey  County,  but 
not  shipped  during  the  year.  This  particular  mine  is  located  25  miles  from  a  raUroiul,  and  until 
transportation  facilities  are  obtained  the  market  for  the  product  is  limited  to  a  reetiicted  load 
demand. 

All  of  the  coal  produced  in  California  is  lignitic  or  subbituminous 
in  character.  There  are  in  California  a  number  of  rather  widely  sepa- 
rated coal  areas,  the  chief  of  them  being  the  Mount  Diablo  and  Corral 
Hollow  fields  in  Alameda  and  Contra  Costa  counties.  Small  quanti- 
ties are  mined  also  in  Kern,  Monterey,  Riverside,  and  Siskiyou  coun- 
ties. The  Corral  Hollow  field  is  located  in  Alameda  County,  and 
Mount  Diablo  is  in  Contra  Costa  County.  Two  other  areas  which 
have  produced  small  quantities  of  coal  are  the  lone  field,  in  Amador 
County,  and  a  small  area  near  Elsinore,  in  Riverside  County.  In  a 
number  of  other  counties  coal  or  lignite  beds  have  been  prospected  to 
a  greater  or  less  extent,  and  Butte,  Del  Norte,  Orange,  Fresno, 
San  Diego,  and  other  counties  have  produced  small  quantities 
in  the  past.  Some  recent  prospecting  has  been  done  in  Fresno,  Men- 
docino, Placer,  Orange,  and  Trinity  counties,  but  little  encouragement 
is  held  out  for  any  extensive  development. 

The  records  of  the  State  mining  bureau  of  California  show  a  produc- 
tion of  coal  in  that  State  as  early  as  1861.  It  was  at  that  time  one  of 
the  15  coal-producing  States.  During  the  latter  part  of  the  decade 
and  of  the  one  following  the  production  of  California  exceeded 
100,000  tons  annually  and  reached  a  maximum  of  237,000  tons  in 
1880.  Since  1881  the  production  has  been  irregular,  having  been 
largely  influenced  by  the  imports  of  Australia  and  British  Columbia 
coals.  The  receipts  of  Australian  coal  have  depended  principally  upon 
the  wheat  production  and  shipments  from  the  Pacific  coast.  Vessels 
bringing  Australian  coal  as  return  cargoes  have  had  very  low  freight 
rates. 

The  history  of  the  coal-mining  industry  in  California  from  1861  to 
the  close  of  1906  is  exhibited  in  a  table  on  a  preceding  page,  which 
shows  the  production  of  coal  in  the  United  States  from  the  earliest 
times. 

COLORADO. 

Total  production  in  1906,  10,111,218  short  tons;  spot  value, 
$12,735,616. 

With  the  exception  of  1904,  Colorado's  coal  production  has  increased 
each  year  since  1894.    The  output  of  10,111,218  tons  in  1906  exceeded 
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any  previous  record  in  the  history  of  the  State,  and  compared  with 
that  of  1905,  when  the  previous  maximum  production  was  recorded, 
it  showed  an  increase  or  1,284,789  short  tons,  or  14.6  per  cent,  while 
the  value  increased  $1,924,638,  or  17.8  per  cent.  The  output  of  1906 
was  nearly  double  that*  or  1900,  and  was  considerably  more  than  3 
times  that  of  1896,  ten  years  earlier. 

The  rapid  growth  of  the  coal-mining  industry  in  Colorado  in  1905 
and  1906  has  been  due.  in  large  part,  to  the  growing  iron  industries 
of  the  State.  The  gold  and  suver  smelting  companies  are  also  large 
consumers  of  coal,  and  as  this  and  the  other  Rocky  Mountain  States 
are  rapidly  increasing  in  population  and  manufacturing  industries  the 

Sroduction  of  coal  wiB  continue  to  increase.  Every  State  in  the  Rocky 
[ountain  region  showed  substantial  increases  in  the  production  of 
coal  in  1906  with  the  exception  of  North  Dakota.  The  production  of 
Wyoming,  to  the  north  or  Colorado,  increased  9.5  per  cent;  that  of 
Utah,  to  the  west,  increased  33  per  cent;i;he  production  of  New 
Mexico,  to  the  south,  increased  19  per  cent,  and  that  of  Montana 
increased  11.3  per  cent.  It  is  probable  that  some  of  this  increased 
production  in  the  Rocky  Mountain  region  in  1906  was  due  to  the  sus- 
pension of  operations  in  the  imionized  regions  to  the  east  during  the 
settlement  of  the  wage  scale.  Arkansas,  Indian  Territory,  Kansas, 
and  Missouri  all  showed  decreased  production,  and  as  a  result  of  this 
suspension  some  Rocky  Mountain  coal  found  markets,  particularly 
for  railroad  consumption,  which  had  previously  been  supplied  by  these 
more  easterly  States.  Notwithstanding  the  prolonged  suspension  of 
mining  in  the  Mississippi  Valley  States,  no  strikes  were  reported  as 
having  occurred  in  Colorado  during  1906,  which  was  the  second  year  of 
this  rather  unusual  condition. 

Returns  to  the  United  States  Geological  Survey  for  1906  show  that 
there  were  11,368  men  employed  in  the  coal  mines  of  Colorado  in  1906 
and  that  they  worked  for  an  average  of  268  days,  as  compared  with 
11,020  men  working  an  average  of  255  days  in  1905,  and  of  8,123  men 
for  261  days  in  1904.  The  average  production  per  man  in  1906  was 
889.4  tons  for  the  year  and  3.32  tons  per  day,  as  compared  with  801 
tons  per  man  per  year  and  3.14  per  man  per  day  in  1905. 

Most  of  the  larger  mines  in  the  State  work  on  a  10-hour  basis,  there 
beiug  48  mines  employing  5,222  men  that  worked  10  hours,  9  mines 
worMng  655  men  9  nours,  and  59  mines  employiag  2,973  men  worked 
8  hours. 

The  statistics  relating  to  the  use  of  mining  machines  in  1906  showed 
that  there  were  141  machines  employed  in  the  mines  of  Colorado,  and 
that  1,337,006  tons  of  coal  were  undercut  by  them,  as  compared  wdth 
121  machines  and  1,247,687  tons  of  machine-mined  coal  in  1905.  Of 
the  total  number  of  machines  in  use  in  1906,  80  were  of  the  pick  or 
puncher  type,  51  were  chain  machines,  and  10  were  long- wall. 

Mr.  Jomi  D.  Jones,  State  inspector  of  mines,  reports  that  there  was 
a  total  of  55  accidents  during  the  year,  which  resulted  in  the  death 
of  88  men  and  the  injury  of  160.  Of  the  injured  men,  16  were  seri- 
ously hurt  and  144  suffered  accidents  of  a  minor  character.  Of  the 
88  fatalities,  15  were  due  to  explosions  of  gas,  20  men  were  suffocated 
by  afterdamp  following  an  explosion  of  dust  and  gas,  28  resulted  from 
falls  of  roof  m  rooms,  16  from  falls  of  roof  in  gangways  and  entries, 
4  from  premature  blast,  and  5  were  due  to  other  causes.     There  were 
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40  wives  made  widows.  The  number  of  children  left  fatherless  vas 
not  reported.  Of  the  total  number  of  men  injured,  57  were  hurt 
from  falls  of  coal,  and  48  from  falls  of  rock.  Only  11  men  were 
injured  as  a  result  of  gas  or  dust  explosions.  Nine  were  injured  by 
premature  blast,  and  35  from  other  causes.  The  death  rate  per 
1,000  employees  was  7.7,  and  the  number  of  tons  mined  for  each 
life  lost  was  114,900. 

The  statistics  of  production  in  Colorado,  in  190S  and  1906;  with 
the  distribution  of  the  product  for  consumption,  ere  shown  m  the 
following  tables: 


Coal  produtlion  of  Colorado  in  1905  and  1906,  by  cc 
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Li  the  following  table  is  exhibited  the  total  production  of  the  State, 
by  counties,  during  the  last  five  years,  with  the  increases  and  decreases 
in  1906  as  compared  with  1905: 
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Coed  production  of  Colorado.  1902-1906,  by  counties,  in  short  tons. 


County. 


1902. 


Boulder 

Delto 

ElPaso 

Fremont 

Oftrflald 

Ommison 

Huerfano 

JefflBrson 

LaPUU 

Las  Animas... 

Pitkin 

Routt 

Weld 

Other  counties. 


806,371 
9,350 
218,549 
695,999 
207,262 
364,874 
1,189,313 


1903. 


803,924 
13.029 
207,797 
633,858 
176,354 
436,604 
1.319,666 


Total 

Total  value. 


155,029 

143,637 

3,245,271 

3,213,743 

414,244 

342,054 

3,180 

2,775 

73,681 

94. 492 

18,220 

35,669 

7,401.343 

7.423,602 

18,397,812 

19,150,943 

1904. 

1905. 

1906. 

t 

736,824 

839,804 

1,022,096 

21,683 

9,497 

6,812 

248,013 

188,775 

210,793 

256,200 

512,002 

666,034 

198,545. 

172,563 

193,063 

494.545 

513,317 

583,175 

1,187,905 

1,426,640 

1,803,791 

129.168 

189,235 

212,037 

146,080 

168,669 

173,720 

2,808,953 

4.297,599 

4,768,882 

269.006 

342,804 

319,529 

5,568 

3,643 

5,297 

118,862 

101,812 

95,420 

37,003 

60,069 

50.569 

6.a58,355 

8,826,429 

10,111.218 

$8,751,821 

$10,810,978 

$12,735,616 

Increase 

(  +  )  or  de- 
crease (—), 
in  1906. 


+ 
+ 

+ 
+ 
+ 
4- 


182.292^ 

2,685 

22,018 

154.032 

20,500 

69,858 

377.151 

22,802 

5.051 

471,283 

23,275 

1,654 

6.392 

9.500 


+  1.284.789 
+$1,924,638 


The  coal-producing  areas  of  Colorado  may  be  divided  into  three 
groups — ^the  Eastern,  the  Park,  and  the  Western — the  fields  of  which 
are  separated  by  areas  of  great  elevation  and  erosion.  The  groups 
are  suodivided  into  distinct  fields  as  follows:  The  Eastern  group  into 
the  Raton,  Canyon  City,  and  South  Platte;  the  Park  group  into  the 
Middle  Park  and  Como,  and  the  Western  group  into  the  Yampa, 
Grand  River,  and  La  Plata. 

The  coal-bearing  rocks  of  Colorado  are  confined  to  the  Upper 
Cretaceous  series,  and  with  but  few  exceptions  all  of  them  are  found 
in  the  Montana  and  Laramie  formations.  The  coal-bearing  forma- 
tions are  found  along  both  the  eastern  and  the  western  flanks  of  the 
Rocky  Mountains. 

The  coals  of  Colorado  embrace  practically  every  variety  of  coal 
from  lignite  to  anthracite.  Many  of  the  bituminous  varieties  are 
excellent  coking  coals,  the  coke  produced  from  them  supporting 
important  iron-making  industries  in  different  portions  of  the  State. 
Nearly  20  per  cent  of  the  total  coal  output  of  Colorado  is  made  into 
coke,  and  nearly  all  of  the  coal  is  washed  before  being  charged  into 
the  ovens. 

The  coal  fields  of  the  State  are  described  in  great  detail  in  Mineral 
Resources  of  the  United  States,  1892,  and  in  the  Twenty-second 
Annual  Report  of  the  Geological  Survey,  Part  III.  There  are  19 
counties  in  Colorado  producing  coal,  the  most  important  of  which  is 
Las  Animas  County,  which  produces  between  40  and  50  per  cent  of 
the  total  output.  Huerfano  County,  the  second  in  importance,  pro- 
duces between  15  and  20  per  cent  of  the  total.  The  other  counties  in 
which  coal  has  been  produced  are  Adams,  Archuleta,  Boulder,  Delta, 
El  Paso,  Fremont,  Uarfield,  Gunnison,  Jefferson,  La  Plata,  Larimer, 
Mesa,  Montezuma,  Pitkin,  Kio  Blanco,  Routt,  and  Weld. 

The  coal  field  which  is  now  attracting  most  attention  and  which 
promises  to  be  developed  in  the  near  future  is  the  Yampa  field,  of 
Routt  Coimty.  This  field  is  located  in  the  valley  of  Yampa  River, 
below  SteamDoat  Springs,  and  can  easily  be  reached  by  railroad  if  the 
Denver,  Northwestern  and  Pacific,  which  is  now  building  through 
Gore  Canyon,  turns  north  into  the  Yampa  Valley. 
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The  coal  beds  of  this  field,  are  ranged  in  3  groups,  separated  gener- 
ally by  several  hundred  feet  of  barren  strata.  JBeds  of  good  bitu- 
minous coal,  ranging  from  6  to  20  feet  in  thickness,  are  of  conmion 
occurrence,  and  generally  there  are  a  number  of  such  beds  in  the 
different  groups.  Although  these  coal  beds  have  heretofore  been 
regarded  as  of  Laramie  age,  recent  work  has  shown  that  they  belong 
in  the  Montana  formation  and  that  the  overlying  Laramie  carries  only 
thin  beds  of  low-grade  lignitic  coal. 

'Most  of  the  coal  is  of  excellent  quality,  being  a  steaming  coal  of  high 
grade.  In  general,  the  quality  deteriorates  in  a  westerly  direction  or 
away  from  the  Park  range.  Anthracite  occurs  locally  where  the  coal 
beds  have  been  cut  by  intrusive  masses,  but  the  extent  of  such 
occurrences  is  small. 

At  present  the  only  developments  in  this  field  are  mines  to  supply 
local  demands,  but  great  activity  is  manifest  in  securing  title  to  coal 
lands,  and  with  the  accomplishment  of  railroad  connection  with 
Denver  doubtless  coal  mining  on  a  commercial  scale  would  be  actively 
carried  on. 

The  growing  demand  by  the  public  for  information  regarding  the 
Western  coal  fields,  and  also  the  need  of  the  Government  itself  for 
data  upon  which  to  properly  classify  the  coal  lands  of  the  public 
domain,  have  made  it  necessary  to  give  more  attention  to  the  study 
of  the  geology  and  of  the  chances  for  development  of  these  fields  than 
had  been  done  heretofore.  Accordingly,  during  1906  a  large  amoimt 
of  geologic  work  was  done  in  the  States  of  Colorado,  Montana,  Wyom- 
ing, Utah,  and  the  Territory  of  New  Mexico.  In  Colorado  a  siu-vey 
was  made  of  the  western  edge  of  the  Durango-Gallup  coal  field  of 
Colorado  and  New  Mexico  from  Durango  to  the  southern  point  of  the 
field  near  the  Zuni  Salt  Lake.  A  survey  was  also  made  of^the  eastern 
part  of  the  Book  Cliffs  coal  field  from  Grand  River,  Colo.,  to  Sunny- 
side,  Utah,  where  it  connected  with  the  work  that  had  been  done  dur- 
ing the  previous  year.  The  survey  of  the  Yampa  field,  begun  in  1905, 
was  continued  southward  in  1906,  and  included  the  Danforth  HiUs 
and  Grand  Hogback  as  far  as  Newcastle,  on  Grand  River. 

Coal  mining  as  an  industry  in  Colorado  began  in  1864,  a  production 
of  500  short  tons  being  recorded  for  that  year.  In  1876  tne  produc- 
tion reached  for  the  first  time  a  total  exceeding  100,000  tons,  and 
six  years  later,  in  1882,  had  reached  the  million-ton  mark.  Since  that 
date  the  increase  has  been  almost  uninterrupted,  there  being  only  3 
instances,  ten  years  apart  (in  1884,  1894,  and  1904),  when  the  pro- 
duction snowed  a  decrease  of  any  importance,  and  only  4  altogether 
in  thirty-five  years.  The  largest  decrease  was  made  m  the  *Tiard- 
times''  year  of  1894.  The  coal  production  of  the  State  exceeded 
3,000,000  tons  in  1890;  ten  years  later  it  had  grown  to  over  5,000,000 
tons,  and  it  amounted  to  over  10,000,000  tons  in  1906.  The  record 
by  years  will  be  found  in  a  table  on  a  preceding  page,  giving  the  sta- 
tistical history  of  coal  production  in  each  State  from  the  earliest 
times  to  the  close  of  1906. 

GEORGIA. 

Total  production  in  1906,  332,107  short  tons;  spot  value,  $424,004. 

If  the  record  for  the  last  four  years  may  be  taken  as  an  indication 

of  what  the  future  will  bring  forth,  the  coal-mining  industry  of 
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Georgia  is  on  the  decline,  for  the  production  has  decreased  each  year 
since  1903,  in  which  year  the  maximum  output  of  416,951  short  tons 
was  obtained.  Compared  with  this,  the  production  of  332,107  short 
tons  in  1906  shows  a  decrease  of  84,844  tons,  or  20.3  per  cent.  The 
decrease  from  1905  was  19,884  short  tons,  or  5.65  per  cent,  with  a 
decline  of  $29,844,  or  6.6  per  cent,  in  value. 

The  number  of  men  employed  in  the  coal  mines  of  the  State  de- 
creased from  801  in  1905  to  737  in  1906,  while  the  average  number  of 
days  worked  increased  from  270  to  279.  The  average  production  per 
man  during  1906  was  450.6  tons,  while  the  average  daily  production 
was  1.62  tons  for  each  employee.  The  apparently  low  average  of 
efficiency  is  explained  by  the  lact  that  State  convicts  are  employed 
to  a  considerable  extent  under  lease,  and  these  in  the  large  majority 
of  cases  have  for  experience  as  coal  miners  only  the  periods  of  their 
incarceration.  Coal-mining  machines  are  not  employed,  and  little 
interference  by  reason  of  labor  troubles  is  experienced.  One  plant 
in  the  State  washes  the  coal  used  in  coke  making,  and  106,850  tons 
of  coal  were  washed  in  1906,  producing  101,563  tons  of  washed  coal 
and  5,287  tons  of  refuse. 

The  statistics  of  production  for  the  last  five  years,  with  the  dis- 
tribution of  the  product  for  consumption,  are  presented  in  the  fol- 
lowing table: 

Coal  prodiLCtion  of  Georgia  since  1902,  in  short  tons. 


Year. 


Loaded 
at  mines 
lor  ship-^ 
ment.  * 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


1902 278,847 

1903 ;    267,369 


1904. 
1905. 
1906. 


243,244 
224.695 
194,881 


Used  at 
mines  for 

steam 
and  heat. 


3.080 
2,218 
6,677 
7,113 
8,324 


Made 

into 

coke. 


130,456 
146,552 
132.270 
119,035 
128,052 


Total 
quantity. 


414,083 
416,951 
383.191 
351,991 
332, 107 


Aver- 

Total 

age 

value. 

price 

per 

ton. 

1589,018 

$1.42 

521.459 

1.25 

466,496 

1.22 

453,848 

1.29 

424,004 

1.28 

Aver- 
age 
num- 
l)er  of 
days 
active. 


312 
298 
222 
270 
279 


Average 
nimil)er 
of  em- 
ployees. 


75.') 
681 
881 
801 
737 


Portions  of  two  counties  in  the  extreme  northwestern  corner  of 
Geoi^a  are  underlain  by  the  coal  measures  of  the  southern  Appa- 
lachian coal  fields.  The  Walden  basin  of  Tennessee  crosses  Dade 
County  in  Georgia,  and  extending  southwesterly  becomes  the  Blount 
Mountain  and  Warrior  basins  in  Alabama.  The  Lookout  basin,  a 
narrow  outlying  area,  extends  from  Etowah  County  in  Alabama  in 
a  northeasterly  direction  into  Walker  County,  Ga.  The  total  area 
of  the  coal  fields  in  Georgia  is  estimated  at  167  square  miles,  the 
smallest  of  any  State  coal  fields,  not  all  of  it  being  workable.  Exten- 
sive operations  are  carried  on  in  both  counties,  however,  some  of  this 
coal  being  highly  prized  as  a  steam  fuel  and  finding  a  ready  market 
for  bunker  coal  at  Brunswick  and  other  coast  cities.  It  also  makes 
an  excellent  coke,  and  about  30  per  cent  of  the  output  each  year  is 
made  into  coke,  which  is  sold  to  the  furnaces  at  Cnattanooga  and 
other  points  in  Tennessee  and  Georgia. 

The  Eighth  United  State  Census  contains  the  first  authentic  state- 
ment of  production  of  coal  in  Georgia.  This  report,  which  is  for 
1860,  gives  the  production  in  that  year  as  1 ,900  short  tons.  The  census 
for  1870  does  not  mention  any  production  in  Georgia  for  that  year. 
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The  Tenth  Census  (1880)  reports  an  output  of  coal  for  the  State  of 
154,644  short  tons,  since  which  time  the  production  has  been  reported 
in  Mineral  Resources  of  the  United  States.  The  statistics  for  each 
year  since  1860  will  be  found  in  the  statement  on  a  preceding  page 
giving  the  production  of  coal  by  States  from  the  earliest  times  to  the 
close  of  1906. 

IDAHO. 

Total  production  in  1906,  5,365  short  tons;  spot  value,  $18,538. 

There  are  several  somewhat  restricted  areas  in  Idaho  in  which 
lignite  beds  occur,  but  until  the  last  four  or  five  years  there  has  been 
little  done  in  the  way  of  mining.  The  districts  from  which  any  pro- 
duction has  been  obtained  are  the  Horseshoe  Bend  and  the"  Jeru- 
salem districts,  occupying  the  lower  portion  of  a  rid^  between  the 
Boise  and  the  Payette  rivers;  one  near  Salmon  City,  in  Lincoln 
Coxmty,  and  one  at  the  eastern  edge  of  the  State  in  Bingham  and  Fre- 
mont counties,  where  the  Sublette  field  of  Wyoming  extends  across 
the  State  line.  The  principal  production  in  1905  and  1906  was  from 
the  Salmon  district,  m  Lemhi  County,  4,380  short  tons  having  been 
mined  there  in  1905,  and  4,285  tons  m  1906. 

The  production  of  coal  in  Idaho  for  the  last  five  years  has  been  as 
follows : 

Coal  production  of  Idaho,  1902-1906,  in  short  ions. 


Year. 

Quantity. 

Value. 

Year. 

Qnantity. 

Value. 

1902 

2,030 
4,250 
3,330 

$5,180 
13,250 

1905... 

5.782 
5,365 

$16,346 
18,588 

1903 

1  1900 

1904.- 

12,230 

ILLI^ 

lOIS. 

Total  production  in  1906,  41,480,104  short  tons;  spot  value, 
$44,763,062. 

During  the  year  1906  the  coal  production  of  Illinois  showed  an 
increase  over  1905  of  3,045,741  short  tons,  or  7.9  per  cent,  with  an 
increase  in  value  of  $4,185,470,  or  10.3  per  cent.  Li  spite  of  this 
increase.  West  Virginia  displaced  Illinois  as  second  among  the  coal- 
producing  States,  the  greater  relative  increase  in  West  Virginia  being 
due  in  all  probability  to  the  suspension  of  operations  in  the  other 
coal-mining  States.  Under  ordinary  conditions  the  increase  in  Illi- 
nois might  have  been  somewhat  greater,  but  taking  into  considera- 
tion the  history  of  the  coal  production  of  the  State  in  recent  years, 
the  increase  in  1906  was  a  normal  one. 

In  anticipation  of  the  suspension  of  operations  which  took  place  on 
April  1,  the  Illinois  mines  were  operated  to  their  fullest  capacity  for 
several  months  prior  to  that  date,  and  the  shortage  due  to  the  sus- 
pension was,  to  a  great  extent,  provided  for.  After  operations  were 
resumed  in  June  the  intensity  of  labor  among  the  mine  workers  was 
considerablv  greater  than  usual.  In  West  Virginia  the  suspension 
affected  only  a  small  portion  of  the  mines,  and  these  only  for  about 
30  days,  while  in  Illinois  practically  all  of  the  mines  were  shut  down 
from  April  1  to  June  18.     In  West  Virginia  there  were  only  4,101 
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men  (out  of  a  total  of  50,960)  idle  for,  as  stated,  an  average  of  30 
daySy  while  in  Illinois  49,792  men  out  of  a  total  of  61,988  were  idle 
for  an  average  of  58  days.  The  amount  of  time  lost  by  these  sus- 
pensions in  West  Virginia  was  only  about  1.1  per  cent  of  the  total 
time  made,  while  in  lUinois  it  was  about  25  per  cent.  In  the  course 
of  the  increased  work  in  West  Virginia,  due  to  the  idleness  which 
prevailed  in  the  other  States,  much  new  developnient  work  was  done, 
and  it  seems  reasonable  to  predict  that  that  State  will  retain  the 
position  it  took  as  second  in  rank  in  1906. 

Illinois  contains  more  coal-producing  counties  than  any  other  State 
in  the  Union,  there  being  51  counties  which  in  1906  produced  more 
than  1,000  tons  each.  Of  these  there  was  three  whose  output  ex- 
ceeded 4,000,000  tons,  namely,  St.  Clair  County,  with  4,578,372  tons; 
Sangamon,  with  4,543,849  tons;  and  Williamson,  with  4,417,987  tons. 
Maaison  Coimty  produced  3,651,296  tons;  Macoupin,  3,637,S27  tons. 
and  Vermilion,  2,389,285  tons;  and  Grundy,  La  Saile,  Bureau,  Fulton, 
Marion,  and  Perry  counties  each  producea  over  1,000,000  tons. 

The  61,988  men  employed  in  the  coal  mines  of  Illinois  during  1906 
worked  an  average  or  192  days  each,  as  compared  with  58,053  men 
working  an  average  of  201  days  in  1905,  and  54,685  men  for  213  days 
in  1904.  It  appears  from  this  that  notwithstanding  the  suspension  of 
operations  in  the  spring  of  the  year,  the  average  working  time  in  1906 
was  only  9  days  less  than  that  of  the  preceding  year.  Considering 
these  figures  with  the  statistics  of  production,  it  is  seen  that  the 
aversjge  production  by  each  man  in  1906  was  669.2  tons  against  662.1 
tons  in  1905  and  667  tons  in  1904.  The  average  daily  tonnage  per 
man  was  3.49  tons  in  1906^  3.29  in  1905,  and  3.13  tons  in  1904^  con- 
firming the  statement  previously  made  regarding  the  increased  mten- 
sity  OTiabor  last  year.  A  part  of  the  increased  efficiency  in  labor  was 
probably  due  to  the  growth  in  the  use  of  machines  for  undercutting 
coal.  In  1906  there  were  in  the  coal  mines  of  Illinois  1,048  machines 
in  use,  with  a  machine-mined  product  of  11,585,419  short  tons,  com- 
pared with  882  machines  and  a  machine-mined  production  of  8,697,547 
tons  in  1905,  and  with  643  machines  and  witn  7,110,902  short  tons 
won'  by  them  in  1904.  From  this  it  appears  that  the  increase  in  the 
machine-mined  tonnage  was  nearly  3,000,000  tons,  equivalent  to 
almost  the  entire  increase  in  the  total  production  of  the  State.  Of 
the  machines  in  use  in  1906,  874  were  of  the  pick  or  puncher  type,  171 
of  the  chain-breast,  and  3  of  the  long-wall  type. 

The  coal-mine  workers  of  Illinois  are  prooably  better  organized 
than  those  of  any  other  of  the  bituminous  coal-mining  States,  and 
by  far  the  larger  number  of  the  mines  in  this  State  work  8  hours 
a  day.  In  1906,  out  of  the  total  of  61,988  men  employed,  60,056 
worked  8  hours  per  day,  610  worked  9  hours,  and  the  mines  report- 
ingother  working  hoims  were  of  little  importance. 

The  casualtgr  record,  as  reported  by  Mr.  David  Ross,  secretary  of 
the  bureau  oi  labor  statistics,  shows  that  during  the  fiscal  year 
endine  June  30,  1906,  there  were  155  fatalities,  ag:ainst  199  in*  the 
preceain^  fiscal  year.  The  total  number  of  men  injured  in  1906  was 
480,  agamst  535  in  1905.  Of  the  total  number  of  men  killed  during 
1906,  103  were  married,  and  there  were  333  children  left  fatherless. 
There  were  no  explosions  of  gas  which  resulted  fatally,  although 
7  men  were  injured  from  this  cause.     Two  deaths  were  due  to  explo- 
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sions  of  a  mixture  of  dust  and  gas.  By  far  the  greater  number 
of  deaths  and  injuries  from  any  one  cause  were  those  which  resulted 
from  falls  of  roof,  84  fatalities,  or  54  per  cent,  and  258  injuries,  the 
same  percentage,  having  resulted  from  this  catise.  Twelve  deaths 
and  24  injuries  resulted  from  powder  explosions,  and  57  deaths  and 
191  injuries  were  due  to  miscellaneous  causes. 

The  statistics  of  production,  by  counties,  in  1905  and  1906,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  tables: 
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The  increase  or  decrease  in  each  county  in  1906,  as  compared  witll 
1905,  and  the  production  of  each  county  during  the  last  five  years 
are  shown  in  the  following  table. 
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The  coal  fields  of  Illinois  are  included  in  the  eastern  interior  field, 
which  underlies  the  greater  part  of  Illinois,  the  southwestern  part 
of  Indiana,  and  part  of  western  Kentucky.  Nearly  three-fourths 
of  the  entire  State  ia  underlain  by  productive  coal  measures,  the 
total  area  being  estimated  at  42,900  square  miles.  It  has  been  con- 
sidered the  lai^est  coal-bearing  area  in  any  one  State  in  the  Union, 
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though  more  definite  knowledge  may  show  either  North  Dakota  or 
Montana  to  eaual  or  exceed  it. 

The  coals  oi  the  State  have  never  been  systematically  and  thor- 
oughly studied,  so  that  statements  as  to  the  number  of  coals  and 
theu*  correlation  and  extent  can  not  be  fully  reUed  upon.  The 
revival  of  the  geological  survey  during  1905  and  the  work  already 
done  by  it  in  cooperation  with  the  United  States  Geological  Survey 
give  promise  of  soon  placing  our  knowledge  of  the  coals  of  the  State 
on  a  more  exact  basis. 

During  1906  the  geologic  work  in  the  coal  fields  of  Illinois  consisted 
in  the  starting  of  a  survev  of  the  southern  Illinois  fields,  the  field 
-work  being  completed  in  tne  Eldorado  and  New  Haven  quadrangles 
-which  cover  parts  of  DUnois,  Indiana,  and  Kentuckv.  The  prelim- 
inary report  on  the  Saline-Gallatin  coal  field  of  Illinois  was  sub- 
mitted for  publication  and  is  printed  in  Bulletin  No.  316,  ** Contribu- 
tions to  Economic  Geology,  1906.'' 

The  coal  field  in  Illinois  occupies  a  basin.  In  the  center  the  lower 
coals  are  at  least  1,000  feet  deep,  and  the  outcropping  rocks  belong  to 
the  upper  or  nonproductive  Coal  Measures.  Around  the  edge  of  the 
basin  tne  productive  measures  outcrop  in  a  broad  belt.  In  this  belt 
there  appear  to  be  6  coals  that  are  locally  or  generally  workable. 
Some  or  uiese  coals  appear  to  underlie  the  center  of  the  basin  as  well  as 
its  edges,  often  with  a  workable  thickness.  In  the  Grundy  district, 
on  the  northeastern  edge  of  the  field,  along  the  north  and  west  side,  the 
coals  resemble  the  lowest  coal  of  Indiana  in  usually  being  thin,  occur- 
ring in  small  basins,  and  frequently  more  than  making  up  for  this  by 
being  of  excellent  quality.  Coal  No.  2  is  the  principal  coal  of  the 
edges  of  the  field.  Of  the  higher  coals,  Nos.  5,  6,  and  7  are  the  prin- 
cipal ones,  their  importance  oeing  in  the  order  named.  These  coals 
are  from  5  to  6  feet  thick  in  the  northern  part  of  the  field,  but  to  the 
south  increase  until  they  are  from  6  to  9  feet  thick. 

Most  of  the  coal  of  the  State  is  reached  bv  shafts,  many  of  which  are 
well  equipped  with  double  platform  cages  hoisting  two  cars  at  a  time. 
While  the  room-and-pillar  method  largely  prevails,  many  of  the 
thinner  coals  are  worked  by  long-wall  methous,  especially  tne  mines 
on  coal  No.  2.  As  a  whole,  the  mines  are  well  equipped  with  modem 
machinery,  and  many  of  them  have  a  large  output. 

Probably  the  earliest  mention  of  coal  in  the  United  States  is  con- 
tained in  the  journal  of  Father  Hennepin,  a  French  missionary,  who 
as  early  as  1679  reported  a  ''cole''  mine  on  the  Illinois  River,  above 
Fort  Crevecoeur,  near  the  site  of  the  present  city  of  Ottawa.  Father 
Hennepin  marked  the  location  of  the  occurrence  on  the  map  which 
illustrates  his  journal.  It  is  also  probable  that,  outside  of  anthracite 
mining  in  Pennsylvania  and  the  operations  in  the  Richmond  basin  of 
Virgima,  Illinois  holds  the  record  for  priority  of  production.  The 
earliest  statement  that  we  have  in  regard  to  actual  mining  in  Illinois 
IS  that  coal  was  produced  in  Jackson  County  in  1810  from  a  point  on 
the  Big  Muddy  River.  A  flatboat  was  loaded  with  coal  at  this  place 
and  shipped  to  New  Orleans,  but  the  quantity  is  not  stated.  Again, 
it  is  reported  that  in  1832  several  boat  loads  were  sent  from  the  same 
vicinity  to  the  same  market.  Another  record  is  found  stating  that 
150,000  bushels  (or  6,000  tons)  of  coal  were  mined  in  1833  in  St.  Clair 
County  and  hauled  by  wagons  to  St.  Louis.     From  1840  to  1860  the 
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bureau  of  statistics  of  the  State  is  without  any  reliable  data  in  regard 
to  the  coal-mining  industry,  although  some  scattering  statistics  are 
found  in  the  geological  reports  published  by  the  State  government. 
The  production  of  coal  in  Illinois  since  1833  will  be  founa  in  the  table 
on  a  preceding  page  giving  the  history  of  coal  production  in  the  United 
States  from  tne  earliest  tunes  to  the  close  of  1906. 

INDIANA. 

Total  production  in  1906,  12,092,560  short  tons;  spot  value, 
$13,116,261. 

Indiana  ranks  sixth  among  the  coal-producing  States,  and  its  pro- 
duction has  increased  with  marked  rapidity  during  the  last  decade. 
The  output  in  1906  was  almost  exactly  douole  that  of  1899,  and  was 
more  than  3  times  that  of  1896.  The  increase  in  1906  over  1905,  from 
11,895,252  short  tons  to  12,092,560  short  tons,  was  not  large  compara- 
tively (197,308  tons,  or  1.7  per  cent),  but  when  the  loss  of  time  is  con- 
sidered, due  to  the  suspension  of  operation^  at  nearly  all  of  the  impor- 
tant mines  for  from  two  to  three  months  during  the  settlement  or  the 
wage  scale,  the  increase  is  significant. 

Out  of  the  20,970  men  employed  in  the  coal  mines  of  Indiana  in  1906 
15,875  were  idle  an  average  of  63  days,  the  time  lost  being  equivalent 
to  27  per  cent  of  the  total  time  worked,  so  that,  other  tnings  being 
equal,  the  production  of  coal  in  Indiana  in  1906  would  have  amounted 
to  over  15,000,000  tons. 

The  average  price  per  ton  at  the  mines  for  Indiana  coal  in  1906  was 
$1.08,  against  $1.05  in  1905.  The  total  value  increased  from 
$12,492,255  in  1905  to  $13,116,261  in  1906,  a  gain  of  $624,006,  or  5  per 
cent.  The  most  important  increase  both  in  production  and  value  in 
1906  was  made  in  Clay  County,  whose  output  showed  a  gain  of  319,654 
short  tons  in  quantity  and  of  $419,025  m  value.  Of  the  total  pro- 
duction of  the  State,  799,891  tons  were  '^Indiana  block,''  and  25,475 
tons  were  classed  as  caimel. 

The  statistics  of  the  labor  employed  in  the  coal  mines  of  Indiana 
show  that  the  apparently  large  increase  in  the  number  of  men  noted  in 
the  report  for  1905  was  wiped  out,  and  that  the  cause  assigned  for  the 
reported  unusually  large  number  of  employees  in  that  year  was  reason- 
able. The  aggregate  number  of  employees  iii  1906  was  20,970,  who 
worked  an  average  of  175  days.  In  1905  the  number  of  men  reported 
was  25,323  working  an  average  of  151  days,  the  large  number  of  men 
and  small  number  of  working  days  being  due  to  an  unusually  large 
number  of  changes  in  ownership  which  took  place  in  1905,  because  of 
which  certain  men  were  reported  twice,  but  tor  two  different  periods, 
thus  reducing  the  average  time  but  apparently  increasing  the  number 
of  employees.  Dividing  the  total  quantity  of  coal  produced  in  1906 
by  the  number  of  men  employed,  it  is  found  that  the  average  tonnage 
per  man  was  576.7,  as  compared  with  469.7  tons  ia  1905  and  with  553.5 
tons  in  1904.  The  average  production  per  dajr  per  man  for  the  last 
three  years  has  been  3.3  tons  in  1906,  3.11  tons  in  1905,  and  3.13  tons 
in  1904. 

The  same  conditions  which  in  1905  indicated  an  apparently  large 
number  of  men  employed  are  probably  also  responsible  for  a  number 
of  mining  machines  in  excess  of  those  actually  m  use,  some  machines 
being  reported  twice.     In  1905  the  number  or  mining  machines  in  xise 
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was  reported  as  506,  against  403  machines  in  1904.  The  reporta  for 
1906  show  a  total  of  471  machines  in  use,  a  decrease  of  31  in  the  num- 
ber reported  in  1905,  The  machine-mined  product,  however^  increased 
from  4,207,246,  or  35.37  per  cent  of  the  total  production  m  1905,  to 
4,251,740  short  tons,  or  35.16  per  cent,  the  proportion  of  the  machine- 
mined  product  to  the  total  heing  therefore  the  same  in  bolii  years.  In 
1904  there  were  3,613,532  tons,  of  machine-mined  coal,  or  33.66  per 
cent  of  the  total  product. 

The  coal-mining  industry  of  Indiana  may  be  said  to  be  operated  on 
an  8-hour  basis,  19,842  men  out  of  a  total  of  20,970  being  reported  in 
1906  as  working  on  8-hour  time.  The  mines  which  worked  9  or  10 
hours  are  principallv  local  and  unimportant  plants. 

The  statistics  of  tne  production  of  coal  in  Indiana  in  1905  and  1906, 
by  counties,  with  the  distribution  of  the  product  for  consumption, 
are  shown  in  the  following  tables: 

Coal  prodvetion  of  Jiidiana  in  1905  and  1906,  by  countia,  in  thort  (on*. 
19  05. 
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In  the  following  table  is  shown  the  j)roduction  of  coal  in  Indiana, 
by  counties,  during  the  last  five  years,  with  the  increases  and  decreases 
in  1906  as  compared  with  1905: 

Coal  jfTodtuction  of  Indiana,  1902-1906 ^  by  counties,  in  short  tons. 
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10,794,602 

10,842,189 

11,895,252 

$10,399,660 

$13,244,817 

$12,004,300 

$12,492,255 

1906. 


1,101,228 

135,965 

a  14, 700 

684,460 

142,444 

2,307,486 

333,833 

707,027 

13,261  i 

497,957  I 

19,256 

2,415,847 
302,919 

1,312,478 

2,197,450 


+ 
-4- 
-4- 
+ 
+ 


+ 
4- 

4- 

+ 


319,654 
34,556 

7,500 

4,474 

43,122 

151, 179 

40,353 

43,287 

3,757 
45,561 

2,321 
155,971 

2,807 
30,811 

7,856 


447,996 
28,216 

12,092,560 
$13,116,261 


4-  419 

-f      3,068 

+  197,306 
+$624,006 


a  Includes  Martin  County.       ^  Includes  Warren  County.       c  Included  in  ootmty  distrlbation. 

The  eastern  edge  of  the  eastern  interior,  or  central,  coal  field  underlies 
the  southwest  portion  of  Indiana,  the  total  area  in  the  State  embrac- 
ing 6,500  square  miles  and  underlying  26  different  counties,  in  18  of 
which  at  present  coal  is  produced  on  a  commercial  scale.  All  of  the 
coal  produced  in  Indiana  is  classed  as  bituminous  coal.  The  coal 
along  the  eastern  edge  of  the  field  is  known  as  block  or  semiblock  coal. 
It  is  very  pure,  dry,  noncoking  coal^  and  derives  its  name  from  the 
almost  perfectly  rectangular  blocks  into  which  it  breaks,  because  of 
the  pronounced,  cleavage  planes  which  intersect  each  other  nearly  at 
right  angles.  The  rest  of  the  coal,  distinguished  locally  as  "bitumi- 
nous,'' is  classed  as  coking  and  gas  coal,  though  it  is  not  of  suflGlciently 
high  grade  to  compete  for  those  uses  with  the  high-grade  coking  and 
gas  coals  from  the  East.  As  a  steam  coal  it  competes  successfuUy 
with  the  Appalachian  coals  where  the  freight  rates  are  slightly  in  ite 
favor.     Cannel  coal  is  successfully  mined  at  one  or  two  pomts. 

Coal  has  been  found  at  at  least  20  different  horizons,  and  as  many 
as  17  beds  have  been  passed  through  in  a  single  drilling  in  a  vertical 
distance  of  800  feet.  Most  of  these  are  thin,  but  becfi  of  sufficient 
thickness  to  be  worked  are  found  at  8  different  horizons.  At  present 
the  commercial  coal  is  coming  from  6'of  these.  The  lower  coals  which 
outcrop  along  the  outer  or  eastern  edge  of  the  basin,  the  block  coals 
mentioned  above,  occur  in  basins  of  from  a  few  acres  up,  the  coal 
being  often  5  feet  thick  in  the  center  of  the  basin  and  thmning  to  a 
few  inches  on  the  edges.  The  basins  are  usually  connected  and  occur 
at  distinct  horizons,  so  that  at  any  horizon  the  coals  of  the  different 
basins  show  the  same  characteristics  of  roof,  floor,  partings,  and  char- 
acter of  coal.  The  coal  in  the  block-coal  field  runs  from  2  to  5  feet  in 
thickness,  averaging  about  3  feet  6  inches.  The  upper  or  so-called 
"bituminous"  beds  show  remarkable  persistency  over  large  areas. 
In  many  cases  the  different  beds  have  striking  peculiarities  tiiat  dif- 
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ferentiate  them  at  once  and  allow  of  their  tracing  with  certainty  over 
several  thousand  square  miles.  The  horizons  or  the  principal  coals 
are  believed  to  have  been  continuously  traced  entirely  across  the  por- 
tion of  the  field  in  this  State.  The  upper  coals  range  from  3  to  10 
feet  in  tJiickness,  and  the  majority  of  the  mines  have  coal  5  or  more 
feet  in  tiiicbiess,  over  26  of  the  large  mines  having  coal  7  or  more 
feet  thick.  Over  90  per  cent  of  the  coals  now  mmed  have  a  clay 
floor,  and  a  still  larger  percentage  have  shale  roof.  Taking  the  coal 
field  as  a  whole,  there  are  considerable  areas  which  do  not  contain 
any  workable  coal;  on  the  other  hand,  a  large  part  of  the  field  is 
underlain  by  more  than  one  workable  bed.  A  number  of  mines  work 
as  h^h  as  3  beds,  sometimes  all  at  once,  sometimes  in  succession. 
Parts  of  the  field  are  underlain  by  about  20  feet  of  workable  coal. 

Nearly  all  of  the  commercial  mines  reach  the  coal  by  shafts  at 
depths  of  from  50  to  450  feet;  though  there  are  a  few  slope  mines  and 
still  fewer  drift  mines.  As  a  whole  the  mines  are  well  equipped  with 
modem  machinery,  including  mining  machines  (in  which  tne  electric 
chain  machines  are  in  the  large  majority),  electric  motors,  self- 
dumping  cages,  shaking  screens,  oox-car  loaders,  etc. 

The  united  States  census  for  1840  reports  a  production  of  coal  in 
Indiana  for  that  year  of  9,682  tons.  The  census  for  1850  did  not 
include  any  investigation  of  the  mining  industrj',  and  the  next  official 
statistics  are  for  the  year  1860,  when  the  census" reported  a  production 
of  101,280  short  tons.  Ten  years  later  the  census  for  1870  reported 
a  production  of  437,870  short  tons.  In  1880  the  production  had 
grown  to  1,454,327  short  tons,  and  in  1890  it  amounted  to  3,305,737 
tons.  In  the  closing  year  or  the  last  century  the  production  had 
nearly  doubled  again,  amounting  to  6,484,086  short  tons,  and  this 
output  was  again  nearly  doubled  by  the  tonnage  of  1906. 

Ine  statistics  of  production  of  coal  in  Indiana  since  1840  will  be 
found  in  the  table  on  a  preceding  page,  giving  the  statistical  history 
of  the  coal  production  of  the  tiiiited  States  from  the  earliest  time 
to  the  close  of  1906. 

INDIAN  TERRITORY. 

Total  production  in  1906,  2,860,200  short  tons;  spot  value, 
•6,482,366. 

The  conditions  affecting  the  coal-mining  industry  of  Arkansas 
and  Indian  Territory  during  the  last  three  years  have  been  treated 
in  the  discussion  of  the  production  of  Arkansas  and  need  not  be 
repeated  at  length  in  this  section.  It  suffices  to  say  that  the  statistics 
of  Arkansas,  lUtnsas,  Missouri,  and  Indian  Territory,  forming  what 
is  known  as  the  Southwestern  District,  all  experienced  a  decrease<l 
production  in  1906.  This  decrease  was  due  in  part  to  the  suspension 
of  ojjerations  which,  beginning  on  April  1 ,  extended  into  June  or  July, 
and  in  some  cases  into  August,  but  chiefly  to  the  unfavorable  condi- 
tions under  which  the  industry  in  this  region  is  carried  on,  and 
which  are  discussed  in  connection  with  the  statistics  of  Arkansas 

Sroduction.  For  Indian  Territory,  as  for  Arkansas,  the  record  of  pro- 
uction  marked  the  third  successive  year  in  which  the  output 
decreased.  In  1904  and  1905  the  decreased  production  was  due  to 
the  heavy  production  and  keen  competition  with  fuel  oil  in  Texas, 
which  cut  off  important  markets  for  the  coals  of  the  region.  The 
demand  for  coal  in  1906  was  much  better  than  in  either  of  the  two 
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preceding  years  because  of  the  decline  in  the  production  and  of  the 
increased  price  of  Texas  oil,  as  is  indicated  by  the  fact  that  while 
the  output  in  the  Territory  decreased  64,227  tons,  or  2.2  per  cent, 
there  was  an  increase  in  the  value  of  $337,008,  or  6.5  per  cent.  The 
average  price,  which  had  declined  from  $1.82  in  1903  and  1904  to 
$1.76  in  1905,  advanced  to  $1.92  in  1906,  this  being,  as  was  the 
case  in  many  other  States,  the  highest  figure  reached  in  recent  years. 

The  total  number  of  men  employed  in  the  coal  mines  of  imdian 
Territory  in  1906  was  8,251,  ana  of  these  7,372  were  idle  during  the 
period  of  suspension,  which  lasted  an  average  of  72  days.  The  total 
number  of  working  days  lost  by  reason  of  the  strike  was  535,504, 
which  was  equivalent  to  neariy  40  per  cent  of  the  total  time  made. 
The  average  number  of  working  days  for  the  8,251  men  employed 
was  166,  against  7,712  men  and  188  days  in  1905.  From  this  it  appears 
that  the  average  output  per  man  amounted  in  1906  to  346.6,  against 
379.2  in  1905.  The  average  daily  production  fev  man  was  2.09 
in  1906  and  2.02  in  1905.  rractically  all  of  the  mines  were  operated 
on  an  8-hoiu'  basis  and  have  been  so  operated  since  the  umonizing 
of  the  southwestern  district  three  or  four  years  ago. 

The  steady  decUne  in  the  use  of  mining  machinery  in  the  Territory, 
which  was  referred  to  in  the  report  for  1905,  continued  in  1906. 
This  decrease  has  been  continuous  since  1899,  when  over  a  quarter 
of  a  miUion  tons  of  coal,  or  17  per  cent  of  the  total  product  of  the 
Territory,  was  imdercut  by  machinery.  In  1905  the  machine-mined 
product  was  only  40,203  tons,  or  less  than  1.4  per  cent  of  the  total, 
and  this  was  further  decreased  in  1906  to  33,357  tons,  or  less  than 
1.2  per  cent  of  the  total. 

The  casualty  record  for  Indian  Territory  as  reported  by  Mr. 
William  Cameron,  Territorial  mine  inspector,  for  the  fiiscal  year 
ending  June  30,  1906,  shows  that  there  were  92  accidents  during 
the  year.  Forty-four  men  were  killed  and  48  injured.  Twentv-six 
wives  were  made  widows  and  51  children  left  fatherless.  The  death 
rate  per  thousand  of  employees  was  5.33,  and  the  number  of  tons 
mined  for  each  life  lost  was  65,005.  Six  deaths  and  injuries  to  12 
men  were  caused  by  explosions  of  gas,  while  falls  of  roof  killed  3 
men  in  rooms  and  injured  7,  and  killed  4  men  and  injiu'ed  6  in  gang- 
ways and  entries.  Explosions  of  powder  claimed  more  victims  than 
any  other  cause,  14  deaths  and  injuries  to  6  men  being  due  to  this 
cause.  Seventeen  deaths  were  reported  as  due  to  other  causes  not 
specified. 

The  statistics  of  the  production  of  coal  in  Indian  Territory  during 
the  last  five  years,  with  the  distribution  of  the  product  for  con- 
sumption, are  shown  in  the  following  table : 

Distribution  of  the  coal  product  of  Indian  Territory,  1902-1906^  in  short  tons. 


Year. 

Loaded 
at  mines 
for  ship- 
ment. 

2,587,100 
3,329,610 
2,823,484 
2,707,377 
2,629,731 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines  for 

steam 
and  heat. 

Made 

into 

coke. 

Total 
quantity. 

Total 
value. 

Aver^ 
age 

price 
per 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
num- 
ber of 
em- 
ployees. 

1902 

1903 

1904 

1906 

1906 

25,998 
32,610 
35,612 
3o,  o9o 
38,636 

96,017 

78,995 

122,266 

106,647 

122,299 

111,551 

76. 173 

65,277 

'     71.605 

69,635 

2,820,666 
3.517,388 
3,046.539 
2,924,427 
2,860,200 

14.265,106 
6,386,463 
5.532.066 
5,145,358 
5,482,366 

$1.51 
1.82 
1.82 
1.76 
1.92 

232 
247 
199 
188 
166 

5,574 
7,7M 
8.487 
7,712 
8.251 
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The  coal-bjBaring  rocks  of  Indian  Territorj^  form  a  part  of  the 
western  interior  coal  field.  They  extend  from  Indian  Territory  into 
Kaiisas  on  the  north  and  into  Arkansas  on  the  east.  Within  the 
Territory  this  field  has  an  approximate  area  of  20,000  square  miles, 
iinderlymg  the  western  half  of  the  Cherokee  Nation,  the  whole  of  the 
Creek  Nation,  the  northern  third  of  the  ("hoctaw  Nation,  and  a 
small  portion  of  the  Chickasaw  Nation.  The  total  area  imderlain  by 
workaole  coal  is  estimated  to  be  about  14,000  square  miles. 

At  present  the  entire  production  is  from  the  Cherokee,  Creek,  and 
Choctaw  nations,  the  last  named  contributing  by  far  the  largest 
portion. 

The  coal-bearing  rocks  of  Indian  Territory  belong  to  the  Penn- 
sylvania series  of  the  Carboniferous.  The  coals,  of  which  there  are 
10  or  more  beds,  vary  from  a  medium  low  on  the  one  hand  to  high- 
grade  bitimiinous,  approaching  semianthracite,  on  the  other.  Some 
of  the  high-grade  oituminous  varieties  possess  coking  qualities. 
Several  himdred  ovens  are  in  operation  in  the  eastern  and  western 
parts  of  the  Choctaw  field.  Much  of  the  slack  that  is  produced  is 
washed  and  turned  into  coke. 

The  greater  portion  of  the  developments  in  Indian  Territory  has 
been  in  the  Choctaw  Nation,  accessible  to  the  Missouri,  Kansas  and 
Texas,  the  St.  Louis  and  San  Francisco,  and  the  Kansas  (i'ity  Southern 
railroads  that  cross  the  Territory  north  and  south,  and  to  the  Choc- 
taw, Oklahoma  and  Gulf  and  the  Midland  Valley  roads  that  cross  it 
from  east  to  west. 

The  Tenth  United  States  Census  (1880)  contains  the  first  pub- 
lished record  of  the  production  of  coal  in  Indian  Territory,  although 
as  a  small  Quantity  of  coal  was  mined  in  Arkansas  as  early  as  1840 
it  is  probable  that  some  was  produced  in  the  Territory  earlier  than 
1880.  The  maximum  production  was  obtained  in  1903,  when  a  total 
of  3,517,388  tons  was  mined. 

The  statistics  of  production  of  coal  in  Indian  Territory  since 
1880  will  be  foimd  in  the  table  on  a  preceding  page,  giving  the  total 
production  of  coal,  by  States,  to  the  close  of  1906. 

IOWA. 

Total  production  in  1906,  7,266,224  short  tons;  spot  value, 
$11,619,455. 

Iowa  was  less  affected,  comparatively,  by  the  suspension  of  work 
in  the  spring  of  1906  than  any  of  the  States  of  the  Mississippi  Valley 
region,  and  it  was  the  only  one  of  these  States  west  of  the  river  whose 
production  in  1906  exceeded  that  of  the  preceding  vear.  Iowa  has,  in 
fact,  shown  an  iminterrupted  period  of  ten  years  in  each  of  which  its 
coal  production  has  made  some  gain  over  tne  vear  before.  None  of 
these  has  been  of  an  exceptional  cnaracter,  but  tlie  increases  have  been 
normal  and  regular,  indicating  a  steady  and  healthy  growth  in  the 
population  and  industries  of  the  State.  Compared  with  1905,  when 
the  production  amounted  to  6,798,609  short  tons,  valued  at 
$10,586,381,  the  output  in  1906  exhibited  an  increase  of  467,615 
short  tons,  or  6.9  per  cent,  in  quantity,  and  of  $1,033,074,  or  9.8  per 
cent,  in  value.  The  average  price  per  ton  advanced  from  $1.56  to 
SI  .60.  In  the  ten  years  from  1896  the  production  has  increased 
3,312,196  tons,  or  83.8  per  cent. 

21650— M  K  1906 43 


672  MINERAL   BESOUBCES. 

The  number  of  men  employed  in  the  coal  mines  of  Iowa  increased 
from  15,113  in  1905  to  15,260  in  1906,  while  the  average  working 
time  inceased  from  209  to  224  days.  The  average  production  for 
each  man  employed  in  1906  was  476.2  short  tons,  against  449.9  in 
1905.  The  average  tonnage  per  day  per  man  was  2.15  in  1905  and 
2.13  in  1906. 

The  use  of  coal-mining  machinery  has  not  made  any  material 
progress  in  this  State.  During  1906  there  were  34  machines  used, 
and  193,666  tons,  or  less  than  3  per  cent  of  the  total  output,  were 
machine-mined.  Of  the  total  number  of  machines  in  use  14  were 
chain-breast,  9  were  long-wall,  and  1 1  were  puncher  shearing  machines. 

As  already  stated,  there  was  less  interruption  to  mining  operations 
in  Iowa  by  the  suspension  of  operations  in  the  spring  of  1906,  pend- 
ing the  adjustment  of  the  wage  scale,  than  in  any  other  State  of  the 
interior  coal  fields.  In  Iowa  7,969  men,  or  52  per  cent  of  the  total, 
were  idle  an  average  of  28  days,  while  in  Illinois  80  per  cent  of  the 
total  were  idle  an  average  of  58  days,  in  Indiana  75  per  cent  were 
idle  an  average  of  63  days,  in  Kansas  80  per  cent  were  idle  an  average 
of  59  days,  and  Arkansas,  Missouri,  and  Indian  Territory  showed 
proportionate  percentages  in  loss  of  time.  Iowa's  mines  worked  an 
average  of  224  days,  while  with  the  exception  of  Illinois  none  of  the 
other  States  mentioned  above  averaged  as  many  as  190  days.  The 
average  time  made  in  Illinois  was  192  days. 

As  in  the  other  coal-mining  States  in  which  operations  are  carried 
on  under  agreements  with  the  mine  workers'  imion,  the  mines  of 
Iowa  are  for  much  the  greater  part  worked  on  the  basis  of  an  8-hour 
day,  195  mines  in  1906  employmg  14,869  men,  or  95  per  cent  of  the 
total,  having  reported  8  hours  as  the  length  of  the  working  day. 
Exceptions  to  the  rule  were  reported  by  a  lew  comparatively  unim- 
portant operations. 

In  1905  Iowa  had  the  lowest  death  rate  of  all  the  coal-producing 
States,  and  in  1906  only  three  States — Missouri,  Maryland,  and  Michi- 
gan— showed  a  better  record.  The  total  number  of  men  killed  in  the 
coal  mines  of  Iowa  was  37,  against  24  in  1905.  Of  the  total  fatal 
casualties  last  year  24  were  due  to  falls  of  roof  in  rooms,  3  were  due 
to  powder  explosions,  and  10  to  other  causes.  There  were  no  explo- 
sions of  gas  or  dust  reported.  The  death  rate  per  1,000  was  2.42  and 
the  number  of  tons  mined  for  each  life  lost  was  196,384.  The  non- 
fatal accidents  numbered  116. 

The  statistics  of  production  in  Iowa  in  1905  and  1906,  by  counties, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  tables: 


ttoai  produtlitm  of  Iowa  in  1905  and  1906,  by  a. 

i9oe. 


County. 

spi' 

local 
tnde 

BDdUHHt 

ployeaa. 

Usedal 

mlDMlDI 

utdhMt. 
B.981 
13,360 

II 

S4,918 

quantity. 

value. 

'£ 

Aver- 
age 
beror 
actlvB. 

h'.m 

u',33B 
16, 3W 

183,383 

e.aza 

II 

15,HHI 

diJSi 

tW.HOli 

i3a,iij 

3§,428 

'Is 

DB7,BB5 

3.076;00B 
2,025,733 

II 

i;83 

i:«7 
i:3« 

If 

i 

308 
300 

87 

058.  S71 

30fl!l« 

10,  wo 

3.m677 

22:3*5 

4i 

112)549 

113,393 

KiSnik 
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700 

Si^;;;:;;;;; 

'1:S 

« 

3,317 
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BDtUmllUH 
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Tdul 
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1115,350 

8, 788.  MB 

10,SW,381 

1.68 

oo 

1S,U3 

213,877 
3,400 
2,128 

£51,393 
330,448 
3,3I»,M9 

12:355 

ii7.aso 

M,11B 
37,819 

II 
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38 
14,143 
4,808 

18,478 

li 

,'.1,B70 
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3.5.18 
8.007 
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II 
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130,804 
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8371853 

S7ei041 
830,847 
3.345.3*4 
2.303,303 

24i418 
378,072 
MO,  178 
318.180 

274,029 

K.32 

2!  00 

1.02 

1, 

!oi 

1.74 

100 
140 
329 

1, 

331 

158 

i 

.1.712 

8.808 
82.087 

Other  countlM'-iuicl 
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358 

8,4ei.30S 

Page. 

ni,aB4  '     7,3«1,334 
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1,80 
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en. 
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The  production  by  counties  during  the  last  five  years,  with  the 
increases  and  decreases  in  1906  as  compared  with  1905,  is  shown  in 
the  following  table : 

Coal  production  of  Iowa,  1902-1906,  by  counties,  in  short  tons. 


County. 


Adams 

Appanooac 

Boone 

Dallas 

Davis 

Orocno 

Jasper 

Jeflferson 

Keokuk 

Lucas 

Mahaska 

Marion 

Monroe 

Pago 

PoUc 

Scott 

Taylor 

Van  Buren 

Wapello 

Warren 

Wavne 

Webster 

Other    counties 
mines 


1902. 


and    sniiill 


19, 751 

900,337 

2,W,  324 

18,  Wo 

3,953 

11,573 

233,440 

10,610 

106,103 

246,400 

723,567 

315,425 

l,40<i.9a') 

10,070 

1,023,860 

10,358 

14,207 

14,816 

340,762 

20,127 

a5, 374 

149, 615 

4,  aw 


Increase 

1903. 

1904. 

1905. 

1906. 

(+)  or  de- 
crease (— ), 

1906. 

22,570 

12,970 

13,071 

11,724 

1,347 

893,021 

872,920 

884,246 

1,101,505 

4- 

217,347 

291,321 

285,157 

292,659 

233,110 

— 

50,549 

15,467 

13,066 

5,000 

5,522 

4- 

522 

3,160 

14,971 

27,704 

20,056 

19,816 

— 

242 

270,804 

258,098 

306,164 

386,582 

+ 

82,418 

6,844 

9,810 

3,379 

3,744 

4- 

366 

62,875 

41,512 

16,460 

17,144 

4- 

664 

295,554 

189,895 

147,093 

»7,147 

— 

49,046 

698, 166 

675,113 

714,945 

602,487 

— 

112,458 

324,859 

314,906 

336,612 

372,750 

4- 

33,038 

1,768,054 

1,987,450 

2,226,677 

2,458,473 

4- 

232,706 

16,343 

18,302 

14,013 

11,235 

— 

2,778 

1,032,164 

1,130,668 

1,210,320 

1,360,506 

4- 

150,186 

12,653 

9,930 

6,222 

24,778 

4- 

18,556 

16,933 

16,273 

22,345 

19,052 

— 

3,203 

13,561 

8,005 

6,192. 

12,137 

4- 

5,045 

382,398 

379,560 

303,360 

243,256 

— 

60,104 

12,760 

11,290 

9,876 

2,850 

— 

7,026 

105. 170 

98,879 

112,549 

136,604 

4- 

24,145 

138,296 

134,538 

113,393 

109,522 

— 

.    3,871 

21,867 

23,865 

32,773 

25,100 

— 

7,673 

Total 

Total  value. 


5,904,766  I     6.419.811  I     6,519,933       6,798,609 
$8,660,287  1110,563,910  110,504,406  110,566,361 


7,266,224   4-      467,615 
$11,610,455  '4-Sl,Q33,074 


The  coal  fields  of  Iowa  occupy  the  south-central  and  southwestern 
portions  of  the  State.  They  include  an  area  of  approximately  20,000 
square  miles,  of  which  10,000  may  be  considered  probably  productive 
territory.  The  beds  belong  to  the  Pennsylvania  series  of  the  Car- 
boniferous and  include  shales,  sandstones,  limestones,  and  coal. 
There  are  two  well-recognized  divisions,  of  which  the  lower,  locally 
known  as  the  Des  Moines  formation,  is  tne  more  productive.  In  this 
formation  the  sandstones  are  thick  and  abundant,  the  shales  are 
largely  arenaceous  and  bituminous,  and  the  coal  seams  while  thick 
are  with  one  exception  ver\^  irregularly  distributed.  In  the  upper 
portion  of  the  formation  certain  thin  limestones  appear,  and  associ- 
ated with  them  is  a  coal  known  as  the  Mystic  or  Cfenterville  block, 
which  extends  with  great  regularity  through  a  considerable  area  in 
Appanoose  and  Wayne  counties. 

The  upper  coal-bearing  rocks,  or  Missouri  formation,  consist  largely 
of  limestones  and  calcareous  clays  and  carry  only  one  coal  bed  of  any 
importance.  This  is  a  20-inch  bed  mined  locally  in  Adams,  Taylor, 
and  Page  counties.  The  rocks  as  a  whole  dip  from  10  to  20  feet  to 
the  mile  to  the  southwest  and  increase  in  thickness  from  their  out- 
crop to  a  maximum  of  approximately  1,000  feet.  The  coal  is  of  the 
dry,  noncoking  bituminous  variety.  The  more  important  productive 
areas  are:  (1)  The  northern,  inchiding  Webster,  Boone,  and  adjacent 
counties,  and  yielding  approximately  7  per  cent  of  the  total  output; 
(2)  the  north  central,  including  Polk  and  Jasper  counties,  and  yielding 
20  per  cent  of  the  output;  (3)  the  south  central,  including  Monroe, 
Wapello,  Mahaska,  Marion,  and  adjacent  counties,  and  contributing 
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more  than  50  per  cent  of  the  total  output;  (4)  the  southern  district, 
including  Appanoose  and  Wayne  counties,  and  jielding  16  per  cent 
of  the  output  from  the  coal  seam  already  mentioned. 

Iowa  probably  ranks  second  among  the  States  west  of  the  Missis- 
sippi River  in  order  of  priority  as  a  coal  producer.  At  the  time  of 
talong  the  United  States  census  for  1840  Iowa  and  Missouri  were  the 
only  States  west  of  the  river  in  which  any  coal  production  was 
reported.  Missouri,  however,  was  credited  with  an  output  of  nearly 
10,000  tons,  while  Iowa's  production  was  given  at  400  tons.  It  is 
probable,  therefore,  that  the  first  mine  opened  in  Missouri  antedated 
Iowa's  initial  production.  The  production  of  coal  in  Iowa  since  1840 
vill  be  found  m  the  table  on  a  preceding  page,  giving  the  history  of 
coal  production  in  the  United  States  from  the  earliest  times  to  the 
close  of  1906. 

KANSAS. 

Total  production  in  1906,  6,024,775  short  tons;  spot  value, 
$8,979,553. 

In  1906,  for  the  first  time  in  ten  years,  the  production  of  coal  in 
Kansas  was  less  than  it  had  been  in  the  preceding  year.  From  1896 
to  1905  both  Kansas  and  Iowa  showed  an  imbroken  series  of  years  of 
increased  production.  This  was  continued  for  Iowa  into  1906,  but 
Kansas,  with  all  of  the  other  Mississippi  Valley  States  west  of  the 
river,  except  Iowa,  had  a  decreased  production  last  year,  tliis  decrease 
being  due  m  each  case,  partly  at  least,  to  the  suspension  of  operations 
during  the  spring  of  the  year  pending  the  adjustment  of  the  wage 
scale.  In  Kansas  the  coal-mining  industry  was  also  adversely  affected 
by  the  increased  production  and  use  of  petroleum  and  natural  gas. 
Tne  output  in  Kansas  decreased  from  6,423,979  short  tons  in  1905  to 
6,024,775  short  tons  in  1906.  a  loss  of  399,204  short  tons,  or  6.2  per 
cent.  Prices  were  advanced  somewhat  on  account  of  the  shortage 
during  the  idle  weeks  of  April,  May,  and  June,  and  the  value  decreased 
somewhat  less  in  proportion  from  $9,350,542  to  $8,979,553,  a  loss  of 
$370,989,  or  4  per  cent.  Except  for  the  time  lost  by  reason  of  the 
suspension,  provided  that  the  same  rate  of  production  had  continued, 
the  output  of  Kansas  in  1906  would  have  amounted  to  more  than 
7,000,000  tons,  as  the  time  lost  during  the  period  of  idleness  was 
equivalent  to  over  one-fourth  of  the  actual  time  made.  During  1906 
14,355  men  were  employed  in  the  coal  mines  of  Kansas,  of  whom 
11,827  were  idle  an  average  of  59  days.  The  average  time  made  by 
the  14,355  men  employed  was  165  days.  In  1905,  when  the  produc- 
tion amounted  to  6,423,979  short  tons,  11,926  men  were  employed  an 
average  of  212  days.  From  this  it  appears  that  the  total  tonnage 
per  man  in  1906  was  419.7,  against  538.7  in  1905,  while  the  production 
per  man  per  day  was  the  same  in  both  years — 2.54  tons.  There  were 
two  mines  in  the  State  in  which  machines  were  employed  in  1906. 
The  machine-mined  product  amoimted  to  30,450  tons,  compared  with 
19,101  tons  of  machine-mined  coal  in  1905. 

Of  the  total  number  of  men  employed  in  the  coal  mines  of  Kansas  in 
1906.  12,606,  or  nearly  90  per  cent,  were  employed  in  141  mines, 
whicn  worked  8  hours  per  day.  Seven  mines,  employing  94  men. 
reported  working  9  hours  a  day,  and  3  mines,  having  399  men,  worked 
10  hours.    There  were  8  mines  employing  995  men,  which  reported  7 
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hours  as  the  length  of  the  working  day,  the  latter  probably  referring 
only  to  the  time  made  by  the  miners  and  not  including  day  men. 

The  statistics  of  production  in  1905  and  1906  are  shown  in  the  fol- 
lowing tables: 

Coal  production  of  Kansas  in  1905  and  1906,  by  countieSy  in  short  tons. 

1905. 


County. 


Loaded  at 
mines  for 
shipment. 


Cherokee 1    2,058,254 

Crawford i    3,611,010 


Leavenworth . 

Linn 

Osage 

other  counties  a 
Small  mines 


265,106 

27,548 

133,708 

1,775 


Sold 
to  local 

trade 
and  used 
by  em- 
ployees 


Used  at 
mines 

for 

steam 

and 

heat. 


Total ;    6,097,407 


32,791 
57,306 
71,084 
2,613 
23,376 
12.770 
10,045 


209,985 


41, 544 

61.631 

12, 132 

512 

243 

525 


116,587 


Made 

into 

coke. 


Total 
quantity. 


2,132,589 

3,729,953 

348,322 

30,673 

157,327 

15,070 

10.045 


6,423,979 


Aver- 

Aver- 

Total 

age 
prioe 

se 
num- 

value. 

ber  of 

wn. 

days 
active. 

13,043,795 

SL43 

215 

5.101,268 

1.37 

212 

723,946 

2.08 

229 

52.047 

LTD 

155 

367,023 

2.33 

174 

39,830 

2.64 

195 

22,633 

2.25 

9,350,542 

L46 

212 

Average 
number 
of  em- 
ployees. 


3,648 

6,190 

1,178 

105 

761 

44 


11,906 


looe. 


Cherokee 1,930,359 

Crawford 3, 227, 409 

Leavenworth j  250. 978 

Linn I  18,810 

Osage 117,457 

other  counties  b  ,  2, 200 

Small  mines 


Total 5.547,213 


38.072 

46,676 

131,776 

55.883 

76, 747 

48,950 

12, 797 

1,045 

20.012 

277 

23,045 

10,  410 

10,701 

313, 150 

163,241 

1,171 


1.171 


■  2,015,107 

12,906,332 

$L44 

188 

3,415,068 

4.833,087 

L42 

151 

377.846 

723,491 

1.91 

216 

32,652 

56,708 

1.74 

192 

137, 746        361, 517 

2.62 

133 

35,655          73,927 

2.07 

121 

10,701 

24,491 

2.29 

0,024.775 

8,979,553 

L49 

165 

3,702 

8,163 

1,221 

146 

956 

167 


14,355 


a  Bourbon,  Cloud,  Franklin,  Jewell,  and  Labette. 

^  Atchison,  Bourbon,  Cloud,  Franklin,  Jewell,  and  Labette. 


The  production  by  coimties  during  the  last  five  years,  with  the 
increases  and  decreases  in  1906  compared  with  those  in  1905,  is 
shown  in  the  following  table : 

Coal  production  of  Kansas,  1902-1906,  in  short  tons. 


County. 


1902. 


■ i 

Atchison (a) 

Cherokee !    1.849.89(i 


Cloud, 

Crawford 

Franklin 

Leavenworth 

Linn 

Osage 

Other   counties    and    small 
mines 


7.524 

2,881,274 

4.999 

291,t)81 

29,780 

192,781 

8,130 


Total 5.260,065 

Total  value $6. 862, 787 


1903. 


1904. 


2,062.897 

2.400 

3.132,595 

4.900 

382.828 

47,617 

194.727 

12,012 


5,839.976 
$8,871,953 


2.378.624 

3.000 

3.399,334 

4,740 

333,419 

29,657 

171.454 

13.079 


6.^33,307 
19,(540,771 


1905. 


2.132.589 

3,000 

3.729.953 

1,950 

348,322 

30,673 

157,327 

20,165 


6,423,979 
$9,350,542 


1906. 


(«) 

2,015,107 

3,000 

3,415.068 

2,300 

377.846 

32,652 

137,746 

41,056 


6,024.775 
$8,979,553 


iDciease 
(+)  or  de- 
crease (—)b 
1906. 


-  117,482 


+ 


314,885 

350 

29,524 

1,079 

19,SB1 


+    20,891 


-  399,204 
-$370,969 


o  Included  in  other  counties. 


The  coal  measures  of  Kans^  occupy  the  eastern  portion  of  that 
State  and  underlie  approximately  20,000  square  miles,  of  which 
15,000  have  been  estimated  as  probably  more  or  less  productive. 
The  coal  measures  belong  to  the  Pennsylvania  series  of  the  Carbonif- 
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erous,  and  include  the  southwestern  extension  of  the  Iowa-Missouri 
field.  The  formation  differs  somewhat  from  that  of  the  adjacent 
States  in  that  the  division  between  the  upper  and  lower  portion  is 
not  so  well  marked.  The  limestones,  which  in  Iowa  and  Missouri 
characterize  especially  the  upper  portion  of  the  coal  measures,  are 
more  prominent  in  Kansas,  and  coal  is  also  found  to  a  considerable 
extent  in  the  upper  beds  as  "well  as  in  the  lower.  The  total  thickness 
of  the  coal  measures  has  been  estimated  at  3,000  feet.  The  dip  is  to 
the  north  and  west,  and  the  beds  increase  in  thickness  in  that  direc- 
tion. The  most  important  coal  field  in  the  State  is  that  of  Cherokee 
and  Crawford  counties,  in  the  southeastern  comer.  In  this  field  the 
Cherokee  bed,  which  varies  in  thickness  from  3  to  10  feet  and  has  a 
general  average  of  40  to  42  inches,  is  largely  mined.  The  coal  is  of 
better  grade  tnan  that  found  in  the  adjacent  States,  and  the  mining 
conditions  as  regards  roof  and  floor  are  excellent.  Approximately 
91  per  cent  of  the  output  of  the  State  comes  from  these  counties. 
Some  of  the  coal  mined  in  this  district  possesses  coking  Qualities,  and 
a  small  quantity  of  coke  is  made  from  slack  coal  proauced  at  the 
mines  in  the  vicinity  of  Pittsburg.  About  half  of  the  coal  used  in 
coke  making  is  washed  before  being  charged  into  the  ovens.  The 
coke  is  used  by  the  zinc  smelters  in  and  about  Pittsburg. 

Some  of  the  coal  beds  lie  very  near  the  surface,  and  mining  opera- 
tions are  carried  on  by  removing  the  overburden  and  stripping  the 
coal.  Some  of  this  strip-pit  coal  is  used  raw  in  the  smelting  of  zinc, 
for  which  purpose  its  absolute  noncoking  qualities  make  it  espe- 
cially adaptable.  This  fuel  is  known  locally  as  ''dead  coal."  An 
analysis  in  the  chemical  laboratory  of  the  United  States  Geological 
Survey's  fuel-testing  plant  of  the  sample  submitted  to  the  writer  shows 
the  following  results : 

Analysis  of  * '  dead  coal "  from  Cherokee  County y  Kans. 

Moisture 27. 51 

Volatile  matter 25. 09 

Fixed  carbon , 42.  67 

Ash 4.73 

Total 100.00 

Sulphur 57 

This  sample  shows  a  calorific  value  of  8,248  British  thermal  imits. 

The  second  district  of  importance  is  that  adjacent  to  Leavenworth 
and  Atchison,  in  the  northeastern  portion  of  the  State,  where,  at  a 
depth  of  from  700  to  1,150  feet  and  at  horizons  equivalent  to  those 
mmed  in  eastern  Missouri,  a  thin  bed  of  coal  is  round.  This  field 
yields  a  trifle  less  than  6  per  cent  of  the  total  output  of  the  State  and 
is  notable  as  being  the  only  point  at  which  deep  mining  is  carried  on 
in  the  Western  Interior  coal  field.  The  third  important  district  in 
Kansas  is  that  of  Osage  and  adjacent  coimties,  in  which  a  coal  bed 
20  to  22  inches  thick  is  mined  and  yields  approximately  3  per  cent 
of  the  State's  output.  This  bed  is  notable  as  being  well  up  in 
the  upper  coal  measures  and  stratigraphically  2,000  feet  above  the 
Cherokee  coal.  It  occupies  approximately  the  horizon  of  the  seam 
locally  mined  in  southwestern  Iowa. 

The  earliest  record  of  coal  production  in  Kansas  shows  that  the 
State  produced  in  1869  a  total  of  36,891  tons.     From  1870  to  1880 
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the  production  has  been  estimated  from  the  best  information  obtain- 
able, and  since  1882  it  has  been  collected  by  the  statistical  division 
of  the  United  States  Geological  Survey,  as  shown  in  the  table  on  a 
preceding  page  giving  the  history  of  coal  production  in  the  United 
States  from  the  earUest  times  to  the  close  of  1906. 

KENTUCKY/ 

Total  production  in  1906,  9,653,647  short  tons;  spot  value, 
$9^09,938. 

With  the  close  of  1906  Kentucky,  like  Iowa,  completed  a  record 
of  ten  years  of  unbroken  increase  m  her  production  of  coal  and  at- 
tained the  maximum  output  in  the  history  of  the  State.  Compared 
with  that  of  1905  last  year's  production  showed  an  increase  of  1,221,- 
124  short  tons,  or  14.5  per  cent,  with  a  gain  in  value  of  $1,424,706, 
or  17  per  cent.  It  showed  an  increase  of  over  76  per  cent,  as  com- 
pared with  the  production  of  1901,  five  years  earlier,  and  was  nearly 
three  times  the  production  of  1896,  ten  years  earlier. 

A  total  of  15,272  men  was  employed  in  the  coal  mines  of  Ken- 
tucky, working  an  average  of  212  days  each,  against  14,685  men 
worlcing  an  average  of  200  days  in  1905.  Owing  to  the  fact  that 
comparatively  few  of  the  mines  in  this  State  are  operated  under 
agrooniont^  made  with  the  United  Mine  Workers  of  America,  the 
indiist TV  was  not  seriously  affected  by  the  general  suspension  of  opera- 
tions  which  occurred  in  the  other  States  during  the  spring  of  the 
year.  In  Kentucky  there  were  only  1,242  out  of  the  15,272  men 
'oni]>loyed  that  stopped  work  because  of  any  disaffection,  and  in 
two  cases  these  suspensions  lasted  but  one  day.  In  two  other  cases 
the  mines  were  idle  for  a  week.  The  average  time  lost  by  the  1,242 
men  was  36  days,  and  the  total  time  lost  was  equivalent  to  1.3  per 
cent  of  the  total  time  worked,  whereas  in  the  States  more  seriously 
affected  the  time  lost  was  from  25  to  35  per  cent  of  the  total  working 
time.  This  fact  accounts  for  the  large  increase  in  the  production 
of  the  State  in  1906. 

The  statistics  of  the  labor  employed  in  the  coal  mines  of  Kentucky, 
taken  with  the  statistics  of  production,  show  that  there  were  632.1 
tons  of  coal  produced  in  1906  for  each  man  employed  as  against 
574.2  tons  in  1905  and  532.2  tons  in  1904.  The  average  tonnage 
per  man  per  day  was  2.98  in  1906,  2.87  in  1905,  and  2.7  in  1904.  in 
1903  the  average  daily  production  per  man  was  2.54,  and  in  1902  it 
was  2.35.  These  figures  indicate  a  steady  improvement  in  the  pro- 
ductive capacity  per  employee,  due  in  part,  at  least,  to  the  growth 
in  the  use  of  undercutting  machines,  Kentucky  being  one  of  the  most 
}>rogressive  States  in  this  regard.  In  1903  there  were  308  mining 
machines  in  use;  in  1904  there  were  453;  in  1905,  527,  and  in  1906, 
600.  The  machine-mined  coal  produced  in  these  4  years  has  been, 
in  1903,  2,843,805  tons;  in  1904,  3,595,513  tons;  in  1905,  4,409,054 
tons,  and  in  1906,  5,175,950  tons.  A  little  over  50  per  cent  of  the 
total  product  in  1905  and  53.62  in  1906  was  machine-mined. 

A  large  proportion — over  two-thirds — of  the  mines  in  Kentucky 
are  operated  on  the  *'open  shop"  or  nonunion  basis,  and  in  conse- 
tjuence  the  eight-hour  day  is  not  so  generally  observed  as  in  some  of 
tne  other  coal-mining  States.     In  1906,  out  of  a  total  of  15,272  men, 
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4,171,  or  about  27  per  cent,  worked  8  hours;  4,002,  or  26  per  cent, 
worked  9  hours;  and  5,941,  or  39  per  cent,  worked  10  hours.  Seven 
mines  employing  312  men  reported  9^  hours  as  the  working  day,  and 
a  few  operators  did  not  report  the  hours  per  day. 

The  St.  Bernard  Mining  Company,  of  Earlington,  is  the  only  com- 
pany which  reported  having  installed  a  washing  plant  for  improving 
the  quality  of  its  product.  This  company  reported  having  washed 
92,612  short  tons  of  coal,  which  yielded  82,322  tons  of  washed  prod- 
uct and  10,290  tons  of  refuse. 

The  accident  statistics,  as  reported  hy  Mr.  C.  J.  Norwood,  chief 
mine  inspector  of  Kentucky,  show  that  in  1906  there  were  40  men 
killed  and  139  men  injured  in  the  coal  mines  of  the  State.  The 
number  of  wives  made  mdows  and  of  children  left  fatherless  was 
not  reported.  Of  the  total  number  of  deaths  2  were  due  to  explo- 
sions of  dust,  18  were  due  to  falls  of  roof  in  rooms,  entries,  or  gang- 
ways, and  1  to  explosions  of  powder. 

The  statistics  or  production  in  1905  and  1906,  by  counties,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  tables: 
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Coal  produetvm  of  Kentuckf/  in  1905  and  1906,  by  counlia,  in  thort  Unu — Continued. 
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In  the  following  table  is  presented  a  statement  of  the  production  of 
coal  in  Kentucky,  by  counties,  during  the  last  five  years,  with  the 
1  decreases  in  1906  as  compared  with  the  preceding  year: 

roduclion  o/  Kentucky,  190X-1906,  by 
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As  Kentucky's  coal  product  is  drawn  from  two  of  the  great  coal 
fields,  a  comparison  of  the  two  sections  is  of  some  interest.  The  fol- 
lowing tables  show  the  production  in  the  eastern  and  the  western 
districts,  by  coimties,  during  the  last  five  years,  with  the  increases 
and  decreases  in  1906.  It  will  be  noted  that  nearly  80  per  cent  of 
the  increased  production  in  1905  was  in  the  western  district,  which 
shows  a  gain  of  959,070  short  tons,  compared  with  an  increase  of 
262,054  short  tons  in  the  eastern  district. 

Coal  production  of  the  eastern  district  of  Kentucky,  1^02-1906,  in  short  tons. 
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Coal  production  of  the  western  district  of  Kentucky,  1902-1906^  in  short  tons. 
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1906. 
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-  2,464 

-  9,701 

-  9,137 

-  18,772 
+  25,781 
+  151,627 
+  58,996 
+441.830 
+  165.258 
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4,925,926       ,5.884,996  ,       +950,070 


Kentucky  is  the  only  one  of  the  coal-producing  States  which  has 
within  its  borders  areas  belonging  to  any  two  of  the  great  coal  fields. 
The  eastern  counties  of  the  State  are  underlain  by  the  coal  beds  of 
the  great  Appalachian  system,  extending  entirely  across  the  State 
in  a  northeast-southwest  direction,  while  the  southern  limits  of  the 
central  or  eastern  interior  field  are  found  in  the  more  northern  coun- 
ties of  the  western  part  of  the  State.  The  total  area  underlain  by 
coal  in  the  eastern  counties  of  Kentucky  is  estimated  at  11,180  square 
miles.  The  coal-bearing  areas  in  the  western  part  of  the  State  are 
estimated  to  contain  5,800  square  miles,  or  somewhat  more  than  one- 
half  of  that  of  the  eastern  part.     Up  to  the  close  of  1906  the  western 
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district,  however,  produced  considerably  more  than  half  the  total 
output  of  the  State,  but  the  recent  developments  in  Pike,  Johnson, 
and  other  counties  of  the  eastern  portion  of  Kentucky,  lead  to  the 
impression  that  the  production  in  the  eastern  district  will  soon  exceed 
that  of  the  western. 

From  the  practical  standpoint  the  eastern  Kentucky  coal  field  is  a 
imit,  unless  the  Middlesboro-Harlan  field,  cut  off  by  the  Pine  Moun- 
tain fault,  be  excepted.  The  great  bulk  of  the  area  of  this  field 
(11,180  square  miles)  has  at  present  no  transportation  facilities,  and 
development  has  been  confined  to  the  close  proximity  of  the  few 
lines  or  railroad  that  cross  or  enter  the  field.  Thus,  at  the  north  there 
are  about  a  dozen  commercial  mines  on  the  Chesapeake  and  Ohio 
Railroad  where  it  crosses  Carter  and  Boyd  counties.  Lawrence, 
Johnson,  Lee,  and  Breathitt  counties  each  support  a  few  mines. 
The  Chesapeake  and  Ohio  has  completed  a  line  into  the  Elkhom 
field,  which  promises  to  become  one  of  the  most  important  in  the 
State.  The  larger  mines  are  mostly  in  the  southern  portion  of  the 
field.  Along  the  Cincinnati  Southern  are  a  group  of  mines  in  Pulaski 
County  and  western  Whitley  County.  Along  the  Louisville  and 
Nashville  are  a  detached  group  of  mines  in  Laurel  County,  and  scat- 
tered mines  in  Knox,  BelL  and  Whitley  counties. 

The  coals  of  this  field  belong  to  the  Lower  Productive  Coal  Measures 
and  Pottsville  formation  of  Pennsylvania.  The  latter  formation, 
which  at  the  Ohio  River  has  a  thickness  of  only  a  few  hundred  feet  ana 
carries  5  coals,  in  the  southeastern  comer  of  the  State  is  about  5,000 
feet  thick  and.  carries  nearly  50  coals,  of  which  a  dozen  or  more  are 
locally  of  workable  thickness  and  quality.  The  eastern  Kentucky 
coals  are  mostly  high-grade  '^gas^^  or  ''coking'^  coals,  with  some 
cannel  coal.  In  the  Jellico  coal  field  the  Jellico  and  the  Blue  Gem 
seams  are  both  thin,  the  latter  being  successfully  mined  where  averag- 
ing only  22  inches.  On  the  other  hand,  some  or  the  seams  show  8  and 
9  leet  or  more  of  workable  coal. 

The  workable  coal  of  the  western  district  of  Kentucky  is  confined 
almost  entirely  to  two  beds,  designated  as  Nos.  9  and  11  by  the 
geological  survey  of  Kentucky.  Of  these,  No.  9  is  the  more  persist- 
ent and  furnishes  probably  75  per  cent  or  more  of  the  total  production 
of  the  western  counties  of  the  State.  It  underUes  the  whole  or  por- 
tions of  8  counties,  including  all  of  the  field  except  its  eastern  portion 
and  the  southern  or  southwestern  edge  and  a  few  other  places,  where  it 
has  been  cut  out  by  irregularities  in  the  structure.  The  bed  has  an 
average  thickness  or  about  5  feet,  and  only  rarely  thickens  out  to  more 
than  5  feet  6  inches  or  thins  down  to  less  than  4  feet  6  inches.  It  lies, 
as  a  rule,  about  200  feet  below  the  surface,  and  the  mining  is  done  by 
shaft.  Seam  No.  11  lies  from  40  to  100  feet  above  No.  9,  and  is  the 
next  important  bed  in  western  Kentucky.  It  is  much  more  irregular 
than  No.  9,  but  usually  where  worked  has  a  thickness  of  6  feet  or  over. 
Another  seam  lying  about  25  feet  above  No.  11  is  known  as  No.  12. 
It  is  mined  in  Webster,  Hopkins,  McLean,  and  Muhlenberg  coimties. 
In  the  central  portion  of  this  field  this  bed  attains  a  thickness  of  from  3 
to  6  feet.  Other  seams  beside  these  three  are  mined  in  the  district, 
notably  what  is  supposed  to  be  No.  6  and  also  No.  6,  near  Dekoven,  in 
Union  County. 

During  1906  the  work  of  the  geological  branch  of  the  United  States 
Geological  Survey  in  Kentucky  consisted  of  the  completion  of  the 
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Kenovaquadrangle  and  of  a  reconnaissance  study  of  the  Elkhom  coal 
field.     The  resulte  of  this  work  are  published  in  Bulletin  No.  316. 

So  far  as  the  records  of  early  coal  production  in  the  United  States  are 
to  be  accepted,  Kentucky  was  the  third  State  to  enter  the  list  of  regu- 
lar coal  producers.  According  to  one  of  the  early  reports  of  the 
Kentucky  geological  survey  (published  in  1838),  the  first  coal  pro- 
duced in  the  State  was  mined  m  1827  on  '*  the  right  side  of  the  (Cum- 
berland) river  below  the  mouth  of  Laurel.''  This  was  evidently  from 
either  Laurel  or  Pulaski  County,  but  the  exact  location  is  not  defi- 
nitely stated.  The  same  report  says  that  in  1828  6  boat  loads  of  coal 
from  these  mines  arrived  in  Nashville,  and  that  from  1829  to  1834 
probably  from  25  to  35  boat  loads  were  sent  out  each  year.  The  boat 
loads  averaged  about  1,750  bushels,  or  66  tons  each.  From  1834  to 
1837  the  shipments  were  from  75  to  100  boat  loads,  or  about  3,500 
bushels  a  year.  The  coal  was  for  the  most  part  consumed  in  the  salt 
works  and.  iron  furnaces  convenient  to  the  rivers,  the  only  means  of 
transportation. 

From  the  best  information  obtainable  it  seems  that  the  production 
of  the  State  from  1829  to  1835  ranged  from  2,000  to  6,000  tons  per 

?rear.  The  United  States  census  for  1840  gives  the  total  production 
or  the  State  at  23,527  short  tons.  By  1860,  according  to  the  census 
for  that  year,  the  production  amounted  to  285,760  short  tons.  Opera- 
tions were  necessarily  somewhat  interrupted  during  the  civil  war,  but 
since  1870,  after  the  State  had  begun  to  recover  from  the  effects  of 
the  war,  the  production  increased  rapidly,  as  shown  in  the  table  on  a 

Preceding  page  giving  the  history  of  coal  production  in  the  United 
tates  from  tne  earliest  times  to  the  close  of  1906. 

MARYLAND. 

Total  production  in  1906, 5,435,453  short  tons;  spot  value,  $6,474,793. 

The  coal  production  of  Maryland  in  1906  exceeded  that  of  1905 
by  326,914  short  tons,  or  6.4  per  cent,  and  reached  the  highest  figure 
in  the  history  of  the  State.  Prior  to  1906  the  maximum  output  was 
5,271,609  short  tons,  made  in  1902,  when  the  anthracite  mines  of 
Pennsvlvania  were  idle  from  the  great  strike  which  made  that  year 
notable  in  the  annals  of  coal  mining.  Compared  with  1902,  the  out- 
put in  1906  exhibits  an  increase  of  163,844  short  tons,  or  a  little 
more  than  3  per  cent.  It  is  not  to  bo  expected  that  the  coal  produc- 
tion will  in  the  future  show  any  material  increases  over  the  present 
record.  The  coal-producing  area  is  of  comparatively  limited  extent 
and  confined  entirely  to  Allegany  and  Garrett  counties  in  the  west- 
em  part  of  the  State,  and  from  this  area,  estimated  at  510  stjuare 
miles,  there  has  been  mined  up  to  the  close  of  1906  over  142,000,000 
short  tons.  The  output  has  not  varied  mat-erially  in  the  last  ten 
years,  havii^  ranged  from  a  minimum  of  4,024,688  in  1900  to  a 
maximum  or  5,435,453  tons  in  1906,  and  averaging  4,853^761  short 
tons  during  the  decade.  Hence,  on  accoimt  of  the  restricted  area 
and  the  fact  that  the  field  is  already  well  developed,  it  is  not  probable 
that  any  marked  increase  in  production  will  be  obtained.  Tne  some- 
what unusually  large  tonnage  in  1906  was  due  to  an  extra  demand 
created  by  shortage  in  other  States.  This  shortage  was  also  respon- 
sible for  an  advance  in  price  of  Maryland  coal,  from  $1.14  per  ton 
in  1905  to  $1.19  in  1906.     The  total  value  increased  from  $5,831,760 
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to  $6,474,793,  a  gain  of  $643,033,  or  11  per  cent,  as  compared  with 
an  increase  of  6.4  per  cent  in  tonnage.  The  maximum  value  was 
obtained  in  1903,  wnen  the  highest  average  price  in  recent  years  was 
recorded.  In  that  year,  with  a  product  of  4,846,165  tons,  the  value 
amounted  to  $7,189,784,  an  average  of  $1.48  per  ton. 

The  total  number  of  men  employed  in  the  coal  mines  of  Maryland 
in  1906  was  6,438,  who  worked  an  average  of  250  days,  against  5,948 
men  working  an  average  of  252  days  in  1905.  The  average  produc- 
tion per  man  was  844.3  tons  in  1906  and  858.9  tons  in  1905.  The 
daily  average  production  per  man  was  3.41  tons  in  1905  and  3.38 
tons  in  1906.  Practically  all  of  the  mines  in  Maryland  are  operated 
10  hours  per  day.  In  1906,  45  mines,  employing  6,358  men,  out  of 
a  total  of  6,438  for  the  State,  reported  10  hours  as  the  working  day. 

The  statistics  relating  to  the  use  of  mining  machines  show  that 
while  the  number  of  machines  in  use  has  increased  from  38  in  1904 
to  42  in  1905  and  to  45  in  1906,  the  quantity  of  machine-mined  coal 
decreased  from  484,373  tons  in  1904  to  468,822  tons  in  1905  and  to 
427,450  tons  in  1906. 

According  to  Mr.  Thomas  Murphy,  Stat^  mine  inspector,  there 
were  59  casualties  in  the  coal  mines  of  Maryland  in  1906.  Of  these 
7  were  fatal  and  52  nonfatal.  Six  wives  were  made  widows  and  28 
children  were  left  fatherless.  The  death  rate  per  thousand  of  em- 
ployees was  1.09  and  the  number  of  tons  to  each  life  lost  was  776,693. 

The  statistics  of  production  during  the  last  five  years,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  fol- 
lowing table : 

Distribution  of  the  coal  product  of  Maryland,  1902- J 906,  in  short  tons. 


Year. 


Loaded  at 
mines  for 
shipment. 


1902 5,187,175 

1903 4,752,716 


1904. 
1905. 
1906. 


4,721,714 
6,010,997 
5,331,321 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


48,631 
53,022 
49,814 
49,779 
50,306 


Used  at 
mines  for 

steam 
(and  heat. 


Total 
quantity. 


35,803 
40,427 
42,094 
47,763 
53,826 


5,271,609 
4,846,165 
4,813,622 
5,108,539 
5,435,453 


Aver- 

Total 

.!S1 

value. 

pnce 

per 

ton. 

$5,579,869 

$1.06 

7,189,784 

1.48 

5,729,085 

1.19 

5,8;U,760 

1.14 

6,474,793 

1.19 

Aver- 
se 
num- 
ber of 
days 
active. 


242 
219 
226 
252 
250 


Average 
nunib«r 
of  em- 
ployees. 


5,827 
5,850 
5,671 
5,948 
6,438 


The  principal  coal  fields  of  Maryland,  wliile  belonging  to  the 
Appalachian  field  proper,  are  a  part  of  an  outlying  basm  which 
extends  from  Somerset  County,  Pa.,  through  Allegany  County, 
Md.,  into  and  including  the  Piedmont  and  Elk  Garden  regions  of 
West  Virginia.  This  area  is  separated  from  the  main  Appalachian 
system  by  a  narrow,  barren  strip,  but  the  coal  itself,  which  is  known 
as  the  ''6ig  vein''  of  Maryland,  is  correlated  with  the  famous  Pitts- 
burg bed.  A  portion  of  the  main  bed  of  the  Appalachian  area 
crosses  the  northwestern  part  of  Garrett  County,  but  only  a  small 
production  is  obtained  from  this  area  in  the  State  of  Maryland. 

The  main  coal  basin  of  Allegany  County,  as  described  in  the  report 
of  the  Maryland  geological  survey,  lies  in  a  high,  hilly,  gently  syn- 
clinal valley  between  the  Allegheny  Mountains  on  the  east  and  the 
Savage  Mountain  on  the  west.  Its  length  in  Maryland  is  approxi- 
mately 20  miles  and  its  average  breadtn  about  5  miles.     For  more 
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than  half  a  century  the  coal  fields  of  Maryland  have  been  the  source 
of  some  of  the  finest  steam  coal  and  of  practically  all  of  the  high- 
grade  blacksmith  coal  in  the  United  States. 

According  to  the  report  of  the  Maryland  geological  survey,  coal 
was  discovered  by  a  Mr.  Riser  near  the  present  site  of  Frostburg  in 
1804,  a  little  over  100  years  before  the  date  covered  by  this  report. 
The  first  shipment  recorded  by  the  Cumberland  Coal  Trade  was  in 
1842  over  the  Baltimore  and  Ohio  Railroad,  but  as  early  as  1830 
some  coal  had  been  loaded  on  barges  at  Cumberland  and  floated 
down  the  Potomac  River  to  Washington.  This  method,  however, 
was  too  destructive  of  life  and  was  the  cause  of  so  much  loss  in  coal 
that  it  was  soon  abandoned,  and  it  was  not  until  1842  that  the 
industry  really  began  to  assume  importance.  The  first  shipments 
over  the  Chesapeake  and  Ohio  Canal  from  Cumberland  were  made  in 
1850. 

Maryland  and  the  adjoining  counties  in  West  Virginia,  which 
make  up  what  is  known  as  the  Cumberland  rerion,  constitute  the 
only  districts  outside  of  the  anthracite  region  of  Pennsylvania  where 
records  of  coal  production  have  been  kept  from  the  earlier  years. 
These  districts  have  been  commonly  known  as  the  Georges  Creek  or 
Cumberland  and  the  Piedmont  regions.  The  Cumberland  region 
was  opened  in  1842.  The  Piedmont  region  began  shipping  in  1853. 
The  records  of  shipments  have  been  carefully  preservea  and  are 
published  annually  in  the  reports  of  the  Cumberland  Coal  Trade, 
and  the  table  following,  which  shows  the  shipments  from  this  entire 
region,  has  been  obtained  from  these  reports. 

The  annual  production  from  the  mines  of  ilaryland  alone  from 
1842  to  the  close  of  1906  will  be  found  in  the  table  giving  the  history 
of  coal  production  in  the  United  States  from  the  earliest  times  on  a 
preceding  page. 
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Total  shipments  from  the  Cumberland  coalfields  in  Maryland 


Frostburg  region. 


Cumberland  and  Pennsylvania  R.  R. 


Year. 


By  Balti- 
more and 
Ohio  R.  R. 


1842. 
1843. 
1844. 
1845. 
1846. 

1847. 
1848. 
1849. 
1850. 
1861. 

1852. 
1853. 
1854. 
1855. 
1856. 

1857. 
1868. 
1859. 
1860. 
1861. 

1862. 
1863. 
1864. 
1865. 

1866. 
1867. 
1868. 
1869. 


757 

3,661 

5,166 

13,738 

11,240 

20.615 
36,571 
63,676 
73,783 
70,893 

128,534 

150,381 

148,953 

93,691 

86,994 

80,743 
48,018 
48,415 
70,669 
23,878 

71,746 
117,796 
287,126 
384,297 

592,938 

623.031 

659, 115 

1,016,777 


1870. 
1871. 
1872. 
1873. 
1874. 

1875. 
1876. 
1877. 
1878. 
1879. 

1880. 
1881. 
1882. 
1888. 
1884. 

1885. 
1886. 
1887. 
1888. 
1889. 

1890. 
1891. 
1892. 
1803. 
1894. 


909,511 
1,247,279 
1,283,956 
1,509,570 
1,295,804 

1.095,880 
939,262 
755,278 
823,801 
933,240 

1.055,491 

1.113,263 

576.701 

851,985 

1,193.780 

1.091,904 
1.131,940 
1,584.114 
1,660,406 
1,430,381 

1,511,418 
1,628,574 
1,426.994 
1,332,634 
1,068,739 


By  Chesa- 
peake 

and  Ohio 
Canal. 


3,167 
51,438 

46,357 
84,060 
63,731 
77,095 
80,387 

55,174 
166.712 
211,639 
232,278 

68,303 

76.206 
178,269 
194.120 
286,295 

291,019 
385,249 
424;  406 
573, 243 


520,196 
656,085 
612,537 
641,220 
631,882 

715,673 
443,435 
473,646 
486,038 
397,009 

471,800 
270,156 
115,344 
302,678 
160,471 

171,460 
115,531 
132,177 
155,216 
26,886 


By  Penn- 
sylvania 
R.  R. 


9,070 

93.705 

135,409 

95,523 


22,021 

114,589 

67.671 

160,213 
131,866 
170.884 
145,864 
154,264 

213,446 
153,501 
91,574 
217,065 
199,138 

206,227 
141.520 
176,241 
193,046 
177, 152 

291,704 
289.232 
214.011 
360,807 
372,205 


Total. 


757 

3,661 

6,156 

13, 738 

11,240 

20,615 
36.571 
63.676 
76,950 
122,831 

174,891 
234,441 
212. 684 
170, 786 
167.381 

135, 917 
214,730 
260.054 
302,947 
92.181 

146. 951 
291,065 
481.246 
669,592 

883,957 
1.008,280 
1.083,521 
1,590,020 


1,429,707 
1,903,364 
1,918,514 
2,265,379 
1,995,357 

1,971,766 
1,514,563 
1,3<»9,808 
1.455,703 
1,484,513 

1,740,737 
1,536,920 
783,619 
1,371,728 
1,543,389 

1.469,591 

i,3«9,noo 

1.892,. '132 
2,008,«68 
1.634.419 

1,803,122 
1.926.876 
1,  •'34, 710 
1,828.850 
1,536,467 


Cumberland  Coal  and  Iron  Com- 
pany's R.  R. 


By  Balti- 
more and 
Ohio  R.  R. 


By  Chesa- 
peake 

and  Ohio 
Canal. 


951 

6,421 

9,734 

10,915 

18,656 

32,326 

43.000 

78.773 

119,023 

103,808 

139,925 
166,278 
173,680 
97,710 
121,946 

88,673 
66,009 
72,423 
80,600 
26.983 

41,096 
111,087 

67,676 
104,661 

52,261 

40,106 

100.345 

130,017 


2,092,660 


875 
31,640 

19,362 

70,685 

92, 114 

100,691 

106, 149 

64.000 
87.689 
86,203 
63,600 
29,296 

23,478 
43,623 
64,622 
67,907 

62,169 
72,904 
67,919 
78,908 


1.192,224 


Total. 


951 

6,421 

9,734 

10,915 

18,555 

32,325 

43,000 

78,773 

119.898 

135,348 

J59,287 
226,813 
266,094 
196,401 
227,094 

142,573 
153,648 
168,626 
144,100 
66,279 

64,674 
164.610 
132.198 
162,658 

101.410 
113,010 
158,264 
206,925 


3,284,884 


Eckhart  Branch  R.  R. 


114,404 
69,864 
26,586 
89,765 

113,670 

83,941 
194,254 
203,666 
137,582 
135,182 

52,505 
15,285 
63,181 
99,455 
141.907 

164,165 
189,005 
111,350 
123,166 
104,238 

197,525 
271,570 
199,183 
197,235 
289,884 

131,325 
151,526 
76,140 
141,390 
124,718 

289,407 
243,321 
332,796 
374.888 
368,497 

117,829 

113,791 

125.305 

95,191 

26.407 

522,334 

463.142 
349,207 
341,321 
436,216 

39.294 
170,116 
201,947 
206,914 

198,345 
264,118 
230,252 
227,347 
248,852 

216,670 
204,290 
174,531 
222,621 
246,145 

326,850 
423,006 
275,323 
338,625 
414.602 

407.236 
357,112 
458,103 
470,079 
394,904 

522,334 
502,436 
519,323 
543,268 
645,180 
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and  W€9t  Virginia  from  184S  to  1906,  inclusive,  in  long  tons. 


Frostburg  region. 


Piedmont  region. 


Total. 


Oeonres  Creek  and  Cumberland 
R.  R. 


By 
Chesa- 
peake 
and 
Ohio 
Canal 


By 
Pennsyl- 
vania 
R.R. 


83,136 

78.296 

216,767 

00,765 

79.455 

.53.480 

4.863 

112 


Local 

and  Bal 

timore 

and 

Ohio 

R.R. 


Total. 


Georges 

Creek 

R.  R. 


125,097 

93,861 

202,223 

156.950 

214,518 
96,371 
153.230 
286.787 
.365,029 

677,503 
763,845 
568.003 
741.054 
773,074 


4,947 

31,436 

77.829 

283,336 

291.685 
348.196 
418.057 
.^1,024 
243.487 

228.138 
229.266 
236,314 
201.938 
111,036 


Hamp- 
shire   I 
R.  R.  by  Baltimore 
Baiti-     and  Ohio 
more      R.  R.  and 
and  local. 

Ohio 
R.R. 


181,303 
227,245 
269,210 

252.368 
218,318 
257, 740 
289,298 
85.554 

69, 482 
266.430 


2,190,673 


65.570 
42,765 

I 

51.628  i 

63,060 

47,934 

52,564 

36,660 

36,627 
36,240 
44,552 
71,345 

90,964 
72,532 
88,668 
83,724 


1.708 

10,082 

•14.890 

24,653 

29.795 

52, 940 

79,571 

142.449 

192.806 

174,701 

268.459 
376,219 
503,836 
478,486 
502,830 

465. 912 
395.405 
426,512 
493.031 
172,075 

218.950 
531.553 
399,354 
560,293 

736,153 

735,669 

848, 118 

1.230,518 


Empire 

and  West 

Virginia 

mines. 

28,035 

81.218 

85,441 

77,582 

57,492 

63,537 
108,723 


60.988 

96,453 

121.364 

103.793 

109, 194 

90.800 
7.505 


998 
51 


1,112.938 
1,494.814 
1,517,347 
1.780,710 
1.576,160 

1.302,237 

1.070,775 

818.  459 

924.254 

1,075.198 


213. 180 
203,595 
495,819 
510,060 

585.658 
500,047 
576. 160 
627,923 
608.516  , 

905.731 
993,111 
804,317 
94.3,892  , 
884,110  • 


66,573  1.319,589 

88.722  1,478,502 

277,929  1  1.085,249 

338.001  , 1,444.766 

466.928  ; 2.233,928 

403,489  I I  2,076,485 

346.308  2.060.774 

449.011  2.724.347 

.564.397  2.660.216 

576.047  1  2,357.585 


Chesa- 
peake 
and 
Ohio 
Canal. 


E*ennsyl- 

vania 

R.R. 


4.042 

82.978 

65,719 
157,760 
155,845 
183,786 
204,120 

116,574 
254,251 
297.842 
295.878 
97,699 

98,684 
216, 792 
268, 642 
343,202 

313, 178 
458, 153 
482,325 
652, 151 


774. 904 

959. 673 

971.214 

1.031.797 


2.723.341 
2. 855.  •22.'-. 
2.557.177 
2. 423. 159 
2,084,265 


604.137 
850.339 
816, 103 
778.802  I 
767.064  ! 

879,838  ' 

632.440 

584.996 

609,204 

501.247 

603. 125  I 
504.818  , 
'269.782 
680.119 
344,954  i 

368.744  , 
282,802 
262.345  ■ 
280,700 
.57.4.59  , 


.51.121 
2<i6.9()l 
338. 107 
304.437 


22,021 

114.589 

67.671 

160,698 
131,866 
170,884 
145.864 
154,264 

213, 446 
278.598 
185.435 
419.288 
356.097 

420,745 
239.891 
389. 104 
715.151 
798.842 

1.282.748 
1.474.087 
1.205. 48(> 
1.586.541 
1,577.404 


Aggre- 
gate. 


1,708 
10,082 
14,890 
24.653 
29,796 

52,940 

79,571 

142,449 

196,848 

257,679 

334,178 
533,979 
659,681 
662,272 
706,450 

582.486 
649,656 
724,354 
788,909 
269.674 

317,634 
748.345 
657^996 
903.495 

1.079,331 
1,193,822 
1.330.443 
1.882,669 


1,717.075 
2,345,153 
2.355,471 
2.674,101 
2,410,895 

2.342,773 
1.835,081 
1.574.339 
1,679.322 
1,730,709 

2, 136, 160 
2.261.918 
1.540,466 
2.544.173 
2.934.979 

2.865,974 
2.592,467 
3. 375, 796 
3.671.067 
3.213,886 

4.006.089 
4. 380. 433 
4.029.564 
4.347.807 
3,966,106 
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Total  shipments  from  the  Cumberland  coalfields  in  Maryland 


Year. 


Frostbui^g  region. 


Cumberland  and  Pennsylvania  R.  R. 


By  Balti- 
more and 
Ohio  R.  R. 


1895 1    1,193,834 

1896 1,344,402 

1897 

1898 

1899 

1900 

1901 


1,790,813 
2,131,626 
2,334,109 

1.813,462 

2,683,109 

1902 j    2,981,013 


1903. 
1904. 

1905. 
1906. 


2,844.162 
2,792,462 

3,139.334 
3.235,501 


By  Chesa 
peake  and 
Ohio  Canal. 


101.076 

169,195 

96,536 

24,997 

27,570 

14,621 
193,063 
192,557 
222,571 
205,964 

175,947 
199,505 


Total 62,667,202 


12,988,897 


By  Penn- 
sylvania 
R.  R. 


255,133 
163,471 
169,679 
116,195 
161,191 

126,615 
373, 195 
250,822 
182,587 
234,502 

305,863 
430,328 


7,033,812 


Total. 


1,550,043 
1,677,068 
2,057,028 
2,272,818 
2,522,870 

1,954,698 
3,249,367 
3,424.392 
3,249,320 
3,232,928 

3,621,144 
3,865,334 


Cumberland  Coal  and  Iron  Com- 
I>any'8  R.  R. 


By  Balti- 
more and 
Ohio  R.  R. 


464,407 
610.418 
586,592 
507, 196 
473,606 


By  Chesa- 
peake 

and  Ohio 
Canal. 


212,534 
195,279 
166,601 
213,139 
164,853 

96,513 

(«) 

(«) 

(«) 

(«) 

(«) 
(«) 


82.689,911       H. 609, 691  !    4.219,351 


Total. 


676.941 
806.007 
753,283 
720,335 
638,461 

400,833 

(•) 
(«) 
(«) 
(•) 

(«) 
(«) 


12.829.042 


a  Merged  In  Cumberland  and  Pennsylvania  Railroad  figures. 
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and  West  Virginia  from  184^  to  1906,  inclusive,  in  long  tons — Continued. 


Frostburg  region. 


Oeoiges  Creek  and  Cumberland 
R.  R. 


By 

Chesa- 
peake 
and 
Ohio 
Canal. 


125 


585,001 


Local 

By 

and  Bal- 

Pennsyl- 

timore 

vania 

and 

R.  R. 

Ohio 

R.  R. 

1,031,015 

110,258 

995,443 

75,400 

918,712 

111.135 

913,775 

100,312 

1,068,771 

92,895 

;    703,837 

116,974 

857,003 

215,901 

701,346 

225,216 

583,954 

143,856 

552,993 

122,180 

426,451 

129,798 

399,327 

111,675 

14,373.171 

4.602,289 

Total. 


1,141,398 
1,070,843 
1,029,847 
1,014.087 
1,161,666 

820.811 
1,072,904 
926,562 
727,810 
675, 173 

556,249 
b  512, 162 


Piedmont  region. 


I 


Total. 


Georges 
Creek 
R.  R. 


Hamp- 
shire 

R.  R.  by 
Balti- 
more 
and 
Ohio 
R.  R. 


1.157,803 
1,307,822 
1,463.331 
1,526,396 
1,808,464 

1,995.574 
1,817,058 
1.937,913 
2,055.046 
1,997,287 

2,049,291 
c2, 810, 541  i 


4,602,289  19.561.621  29,970,121    1.47.5.960 


Baltimore 

and  Ohio 

R.  R.  and 

local. 


2,418,554 
2,807,161 
3,615.142 
3,900,403 
4,269,323 

3,750,257 
4,350.011 
4,801,484 
4,672,341 
4,690.490 

5,111,968 
d4, 995, 879 


Chesa- 
peake 
and 
Ohio 
Canal. 


314,551 
364, 474 
263,227 
238,136 
192,423 

111,134 
193, 105 
192,557 
222,571 
205,964 

175,947 
199,505 


Pennsyl- 
vania 
R.  R. 


Aggre- 
gate. 


1,793,080 
1,689,795 
1,426,120 
1,395,097 
1,660,715 

4,526,185 
4,861,430 
5,304.489 
5,533,636 
6,131,461 

1,310.525 
1,596,213 
1,294,826 
1,137,264 
1,008,934 

5,171,916 
6,139,329 
6,288,867 
6,032,176 
5,9a5,388 

938.769 
1,019,272 

6,226,684 
7,188,037 

28,390,330 

'152,678,050 

t>  Includes  1.160  tons  from  the  Western  Manrland  Railroad  in  1906. 

c  Includes  972.221  tons  from  the  Western  Maryland  Railroad  in  1900. 

d  Includes  213.205  tons  used  on  lino  of  Cumlierland  and  Pennsylvania  Railroad  and  its  branches,  and 
at  Cumberland  and  Piedmont;  also  361,270  tons  used  by  the  Baltimore  and  Ohio  Railroad  Company 
in  locomotives,  rolling  mills,  etc. 

f  Includes  973,381  tons  from  the  Western  Maryland  Railroad  in  1906. 
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MICHIGAN. 


Total  production  in  1906,  1,346,338  short  tons;  spot  value, 
$2,427,404. 

Of  tne  3,971  men  employed  in  the  coal  mines  of  Michigan  in  1906, 
3,340,  or  84  per  cent,  were  idle  during  the  period  of  suspension  of 
operations  following  the  1st  of  Apm.  The  average  number  of 
days  lost  by  these  3,340  men  was  88,  and  the  total  time  lost  was 
equivalent  to  about  43  per  cent  of  the  total  time  worked.  As  a 
result  of  this  loss  of  time  the  coal  production  of  the  State  decreased 
from  1,473,211  short  tons,  valued  at  $2,512,697,  in  1905  to  1,346,338 
short  tons,  worth  $2,427,404,  in  1906.  The  decrease  in  production 
was  126,873  short  tons,  or  8.6  per  cent,  and  the  value  decreased 
$85,293,  or  3.4  per  cent.  The  average  price  per  ton  advanced  from 
$1.71  in  1905  to  $1.80  in  1906. 

The  average  time  made  by  the  3,971  men  in  1906  was  173  d^s, 
against  an  average  of  186  days  made  by  3,696  men  in  1905.  The 
average  production  per  man  in  1906  was  339  tons,  against  398.6  tons 
in  1905,  and  the  average  daily  production  per  man  decreased  from 
2.14  to  1.96. 

There  were  no  labor  troubles  of  any  kind  in  the  coal  mines  of 
Michigan  in  1905. 

The  falling  off  in  the  average  productive  capacity  was  probably 
due,  in  part  at  least,  to  a  decrease  in  the  quantity  of  coal  won  by  the 
use  of  mining  machines.  In  1905  there  were  106  machines  reported 
as  in  use  in  the  coal  mines  of  Michigan,  while  the  statistics  for  1906 
show  that  there  were  110  machines  in  use.  The  quantity  of  machine- 
mined  coal,  however,  decreased  from  432,266  short  tons  in  1905  to 
417,073  tons  in  1906.  Of  the  machines  in  use  in  1906,  88  were  of  the 
pick  or  puncher  type,  20  undercutting  machines,  and  2  chain  shearing 
machines. 

Mr.  W.  J.  McLeod,  commissioner  of  labor  and  industrial  statistics, 
reports  that  in  1906  there  were  16  mines  in  which  accidents  occurred. 
The  total  number  of  accidents  was  33,  of  which  6  were  fatal  and  27 
nonfatal.  The  causes  of  the  accidents  are  not  reported  to  the  com- 
missioner, but  in  the  16  mines  where  accidents  occurred  it  is  stated 
that  due  diligence  had  been  observed  for  the  safety  of  the  employees. 
The  death  rate  per  thousand  of  employees  was  1.51,  the  lowest  record 
with  one  exception  made  in  any  coal-mining  State  in  1906.  The 
Quantity  of  coal  mined  for  each  life  lost  was  224,398  short  tons,  a 
ngure  exceeded  only  by  Illinois,  Maryland,  Missouri,  Utah,  Wyoming, 
and  Pennsylvania  (bituminous).  No  report  is  made  of  the  men 
killed  who  were  married,  or  of  the  children  left  fatherless. 

The  statistics  of  the  production  of  coal  in  Michigan  by  coimties 
during  1905  and  1906,  with  the  distribution  of  the  product  for  con- 
sumption, are  shown  in  the  following  tables: 
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Coal  production  of  Michigan  in  1905  and  1906 y  by  counties,  in  short  tons. 


190S. 


I 


County. 


Loaded  at 
mines  for 
shipment. 


Bay 

Eaton  and  Jackson  « 
Sagiiiaw 


404,603 
'855,'89i 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


28,699 
13,000 
25,029 


Total '    1,360,684  j      66,728 


Used  at 
mines  for 

steam 
and  heat. 

Total 
quantity. 

Total 
value. 

Aver- 
age 

price 
per 
ton. 

$1.75 
2.33 

1.67 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

20,762 

254 

34,883 

55.899 

544.154 

13,254 

915,803 

$949,972 

30.876 

1,531,849 

173 
180 
193 

1,224 

50 

2,422 

1,473.211 

2,512.697 

1.71 

186 

3,696 

100t3. 

Bay 

Eaton,  Jackson,  and 
Shiawassee  <> 

423,697 

40,508 

28,030 
38,000 

17,193 

1,435 
31,200 

481,398 

29,465 
835,475 

$860,371 

63,954 
1,503,079 

$1.79 

2.17 
1.80 

172 

155 
175 

1,413 
101 

Sftfrinaw 

766,275 

2,457 

Total 

1,189,972 

106,538 

49.828 

1.346,338 

2,427,404 

1.80 

173 

3,971 

o  Including  the  output  of  small  mines. 


The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1906  as  compared  with  1905,  are 
shown  in  the  following  table : 

Coal  iproduction  of  Michigan,  1902-1906,  by  counties,  in  short  tons. 


County. 


Bay 

Eaton. . 

Huron.. 

Jackson. 

Sagina 

SmawB 


Total 

Total  value. 


1902. 


248,645 

8,080 

5,400 

23,889 

670,304 
8,400 


964,718 
$1,653,192 


1903. 


325,021 
7,393 


23,307 
1,011,898 


1904. 


190). 


410,  G34 
9,057 


16,860 
906,289 


544, 154 
4,058 


9,196 
915,803 


1.367,619 
$2,707,527 


1.342,840 
$2,424,93.') 


1.473,211 
$2,512,697 


1900. 


Increase 
(  +  )  or  de- 
crease (— ), 
190G. 


481,398  I       -  62,750 
18,507  ;       +  14,449 


8,658  j 
835,475 
a2,300  ' 


1,346,338 
$2,427,404 


538 
-  80.328 
+  2,300 

-126,873 
-$85,293 


a  Including  the  output  of  small  mines. 


The  coal  fields  of  Michigan  are  confined  entirely  to  the  lower  penin- 
sula. An  area  of  approximately  7,500  square  miles  is  included  within 
the  coal-bearing  formations,  wnich  lie  almost  in  the  exact  center  of 
the  lower  peninsula.  This  is  the  only  known  coal  field  ^vithin  the 
drainage  area  of  the  Great  Lakes.  The  developments  have  been 
principally  in  the  eastern  portion  of  the  field  ana  in  a  line  running 
m)m  Bay  City,  on  the  north,  to  Jackson,  at  the  southern  extremity 
of  the  field.  The  more  important  mining  operations  have  been  car- 
ried on  in  Bay  and  Saginaw  counties,  although  some  coal  also  has 
been  mined  in  Shiawassee  County,  near  Corunna,  and  in  J^aton, 
Clinton,  and  Jackson  counties. 

The  coals  of  Michigan  are,  as  a  usual  thing,  of  a  lower  grade  than 
those  coming  from  Onio  and.  Pennsylvania,  with  which  they  have  to 
compete,  but  the  rapid  development  and  increase  of  population  in 
the  cities  along  Lake  Michigan  and  Lake  Huron  and  the  Detroit  and 
St.  Clair  rivers  have  created  local  markets  for  these  coals,  and  the 
increase  in  production  in  this  field  during  the  last  ten  years  has  been 
unrivaled  in  the  coal-mining  industry  of  the  United  States. 


692  MINERAL   RESOURCES. 

The  coal  basin  lies  for  the  most  part  in  a  low,  flat  country,  sur- 
rounded by  a  rim  of  higher  land  which  rises  from  1,000  to  1,500  feet 
above  the  sea  level,  or  from  500  to  1,000  feet  above  the  lake. 

According  to  Prof.  Alfred  C.  Lane  there  are  seven  horizons  where 
the  coal  occurs  in  workable  thickness,  although  it  was  formerly  sup- 
posed that  there  was  only  one  workable  bed  in  the  State.  Owing 
to  the  varying  character  of  the  formation  and  the  manner  in  which 
the  coal  beds  run  together  and  separate  no  hard-and-fast  classifica- 
tion is  made,  but  the  following,  which  has  been  adopted  by  Professor 
Lane,  is  generally  accepted  as  designating  fairiv  the  different  beds, 
namely:  Upper  Kider,  Upper  Verne,  Lower  Verne,  Middle  Rider, 
Saginaw,  Lower  Rider,  and  Lower  Coal.  For  more  detailed  descrip- 
tions of  these  beds  the  reader  is  referred  to  the  Twenty-second  Annual 
Report  of  the  United  States  Geological  Survey,  Part  III. 

All  of  the  coals  produced  in  Michigan  are  of  the  dry,  noncoking 
bituminous  variety.  Such  coke  as  is  manufactured  in  the  State  is 
from  coal  brought  in  from  Ohio  or  Pennsylvania. 

Coal  mining  in  Michigan  is  said  to  have  begim  in  the  Jackson 
field  as  early  as  1835.  Other  mines  were  opened  at  Grand  Ledge, 
in  Clinton  County,  as  early  as  1 838,  but  while  it  is  known  that  some 
coal  was  produced  here  in  these  early  years  the  first  record  of  any 
production  is  that  contained  in  the  Umted  States  census  report  for 
1860,  in  wliich  year  Michigan  is  credited  with  a  production  of  2,320 
tons. 

Although  coal  mining  in  Michigan  began  about  seventy  years  ago, 
it  was  not  until  within  the  last  ten  years  that  it  assumed  any  impor- 
tance as  an  industry.  Prior  to  1896  there  were  only  four  years  in 
which  the  production  amounted  to  as  much  as  100,000  tons.  During 
the  last  decade  the  rapid  growth  of  the  population  and  manufactur- 
ing industries  of  the  cities  along  the  shores  of  Lake  Huron  has  created 
a  market  for  Michigan  coals  and  the  production  has  increased  rapidly, 
except  for  a  setback  in  1902  due  to  strikes  among  the  mine  workers 
and  in  1906  by  the  suspension  previously  referred  to. 

The  record  of  production  since  1860  will  be  found  in  the  table  on 
a  preceding  page  giving  the  production  of  coal  in  the  United  States 
from  the  earnest  times  to  the  close  of  1906. 

MISSOURI. 

Total  production  in  1006,  3,758,008  short  tons;  spot  value, 
$6,118,733. 

Attention  has  already  been  called  to  the  fact  that  owing  to  the  sus- 

Sension  of  mining  operations  in  the  spring  of  1906  production 
ecreased  in  all  of  the  States  contained  in  the  interior  coal  fields  west 
of  the  Mississippi  River,  with  the  exception  of  Iowa.  Missouri  was 
one  of  the  chief  sufferers,  the  production  in  this  State  showing,  with 
one  exception,  the  largest  decrease  of  any  of  the  bituminous  coal- 
producing  States.  Compared  with  1905,  the  production  of  coal  in 
Missouri  in  1906  shows  a  decrease  of  225,370  short  tons,  or  5.7  per  cent 
in  quantity,  and  of  $172,928,or  2.7  per  cent,  in  value.  Owing  to  the 
shortage  caused  by  the  suspension  of  mining  operations,  prices  were 
advanced  during  a  portion  of  1906,  and  the  average  price  for  the  year 
increased  5  cents  a  ton  over  1905. 

The  coal  mines  of  Missouri  gave  employment  in  1906  to  9,557  men, 
who  worked  an  average  of  185  days,  as  compared  with  8,962  men 


working  an  average  of  194  days  in  1905.  Considering  these  figures 
with  the  tonnage  for  the  2  years,  it  is  found  that  in  1906  the  average 
output  for  each  man  employed  was  393.2  short  tons,  against  444.5 
tons  in  1905.  The  average  daily  production  per  man  was  2.29  tons 
in  1905  and  2,13  tons  in  1906.  Practically  all  of  the  coal-mining 
business  in  Missouri  is  conducted  on  the  basis  of  an  8-hour  day,  as 
134  mines,  employing  8,645  of  the  9,557  men  in  1906,  worked  8  hours. 
Six  mines  employing  58  men  reported  9  hours  as  the  working  day, 
and  6  mines  employing  80  men  worked  10  hours. 

The  use  of  mining  machines  for  undercutting  coal  in  Missouri  is 
almost  entirely  restricted  to  the  thin  beds  where  machines  of  the  long- 
wall  type  can  be  used  to  advantage.  In  1906  there  were  48  machines 
in  use,  and  of  these  44  were  long  wall.  The  machine-mined  coal 
amounted  to  419,288  tons,  as  compared  with  375,194  tons  in  1905, 
when  30  machines,  of  which  28  were  long  wall,  were  reported. 

The  amount  of  time  lost  by  the  miners  during  the  suspension  of 
operations  following  the  shut  down  on  April  1  amounted  to  483,790 
working  days,  6,212  men  being  idle  for  an  average  of  78  days  each. 
The  lost  time  was  equivalent  to  28  jier  cent  of  the  total  time  worked, 

Mr,  J.  W.  Marstellar,  secretary  of  the  Bureau  of  Mines,  reports,  in 
1906,  16  fatal  and  27  nonfatal  accidents.  Four  of  the  nonfatal  acci- 
dents were  serious  and  23  were  of  a  minor  character.  Falls  of  roof 
were  responsible  for  the  greater  number  of  both  deaths  and  injuries, 
9  men  being  killed  and  13  injured  from  this  cause  in  rooms,  and  4 
killed  and  4  injured  by  falls  in  gangways  and  entries.  Two  were 
injured  by  powder  explosions.  There  were  no  explosions  of  either 
gas  or  dust  reported.  The  death  rate  per  thousand  was  1.68,  the  third 
lowest  reported  by  any  State  during  the  year.  The  quantity  of  coal 
mined  for  each  lire  lost  was  233,221  tons,  a  rate  exceeded  only  by 
Illinois,  Maryland,  Pennsylvania  (bituminous),  Utah,  and  Wyoming. 

The  statistics  of  production  of  coal  in  Missouri,  by  counties,  during 
1905  and  1906,  with  the  distribution  of  the  product  for  consumption, 
are  shown  in  the  following  tables : 
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Coal  production  of  Mietouri  in  1905  oTid  1906,  by  cowUUt,  i 
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The  statistics  of  production  during  the  laat  five  years,  by  comities, 
with  the  increases  and  decreases  in  1906  as  compared  with  1905,  are 
shown  in  the  following  table: 

Coat  production  in  Mi»^o^lri,  lH02-190e,,  by  countieg,  in  tltort  toiit. 
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The  Coal  Measures  of  Missouri  occupy  the  northwestern  half  of  the 
State  and  underlie  approximately  23,000  square  miles,  of  which  14,000 
are  considered  to  be  probably  productive  territory.  The  beds  belong 
to  the  Pennsylvania  series  of  the  Caboniferous  and,  aa  in  Iowa, 
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include  two  well-marked  divisions,  a  lower  and  an  upper.  The  lower 
or  productive  portion  occupies  a  belt  along  the  eastern  edge  of  the 
field,  and  mining  is  confined  entirely  to  this  area.  The  formation  con- 
sists largely  of  shales  and  sandstones,  with  a  few  thin  limestones  in  the 
upper  part.  The  coal  beds  are  from  4  to  6  feet  thick  in  most  situa- 
tions, but  are  patchy  in  distribution.  The  coal  is  of  a  dry,  noncoking, 
bituminous  grade.  Near  the  edge  of  the  field  are  several  outliers  of 
very  thick  coal,  occupying  erosion  depressions  in  the  underlying  lime- 
stones. These  have  smaD  economic  importance,  but  have  created  a 
great  deal  of  interest  and  have  led  to  the  loss  of  considerable  money 
in  exploration.  The  total  thickness  of  the  Coal  Measures  is  estimated 
at  2,000  feet  and  increases  from  the  outcrop  to  the  northwest,  in  which 
direction  the  beds  have  a  gentle  dip.  The  productive  areas  of  the 
State  include:  (1)  The  northern,  occupying  Putnam  and  adjacent 
counties,  in  which  the  extension  of  the  Centerville  coal  of  Iowa  is 
xninedl  From  this  field  approximately  3  per  cent  of  the  State's  out- 
put comes.  (2)  The  northeastern,  includmg  Macon,  Randolph,  and 
adjacent  counties,  in  which  coal  is  mined  from  the  lower  beds  of  the 
Coal  Measures.  Approximately  44  per  cent  of  the  State's  output  is 
derived  from  this  district.  (3)  In  the  central  district  the  more  im- 
portant mines  are  in  Lafayette  and  Ray  counties,  and  the  district,  as 
a  whole,  yields  about  22  per  cent  of  the  output  of  the  State.  (4)  The 
southwestern  district,  in  which  the  more  important  mines  are  in  Ver- 
non County.  These  work  in  part  an  extension  of  the  Cherokee  coal 
of  Eomsas  and  in  part  they  take  coal  from  other  beds  also  in  the  lower 
portion  of  the  Coal  Measures.  The  output  of  this  district  is  about  5 
per  cent  of  that  of  the  State. 

As  far  as  any  records  are  obtainable  coal  mining  in  Missouri  began 
in  1840,  the  United  States  census  for  that  year  recording  a  production 
of  9,972  tons.  The  statistics  of  production  will  be  found  in  the  table 
on  a  preceding  pa^e,  giving  the  production  of  coal  in  the  United 
States  from  the  earnest  times  to  the  close  of  1906.. 

MONTANA. 

Total  production  in  1906,  1,829,921  short  tons;  spot  value, 
$3,240,357. 

The  coal-mining  industry  in  Montana,  which  had  shown  compara- 
tively little 'change  from  1895  to  1905,  experienced  a  considerable 
improvement  in  1906,  and  the  production  increased  from  1,643,832 
short  tons,  valued  at  $2,823,350,  in  1905,  to  1,829,921  short  tons, 
valued  at  $3,240,357,  in  1906,  a  gain  of  186,089  tons,  or  11.3  per  cent, 
in  quantity,  and  of  $417,007,  or  14.8  per  cent,  in  value.  There  were 
only  6  other  States  whose  production  in  1906  showed  a  greater  per- 
centage of  increase,  and  or  these,  4 — Colorado,  New  Mexico,  Utah, 
and  Washington — were  west  of  the  Mississippi  River.  The  other  two 
were  Kentucky  and  West  Virginia.  All  of  these,  including  Montana, 
were  States  not  seriouslv  affected  by  the  suspension  of  work  on  April 
1,  and  the  larger  rate  of  increased  production  in  these  States  was  due 
to  the  shortage  caused  by  the  idleness  of  from  2  months  to  10  weeks 
in  the  other  coal-mining  regions. 

The  number  of  men  employed  in  the  coal  mines  of  Montana 
increased  from  2^181  ia  1905  to  2,394  in  1906;  the  average  number  of 
working  days  bemg  the  same  (243)  iri  both  years.  The  average  pro- 
duction per  man  in  1906  was  764.4  short  tons  against  753.7  tons  va 
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1905,  and  the  average  daily  production  per  man  was  3.15  tons  in  1906, 
against  3.10  tons  in  1905. 

Most  of  the  mines  in  Montana  are  worked  8  hours  a  day.  In  1906 
23  mines,  employing  1,290  men,  reported  8  hours  to  the  working  day; 
5  mines,  employmg  913  men,  reported  8  hours  for  miners  and  10  nours 
for  day  men.     One  mine,  employing  85  men,  worked  9  hours. 

The  statistics  relating  to  the  use  of  mining  machinery  show  that  in 
1906  there  were  76  machines  in  use  as  compared  with  58  in  1905  and 
57  in  1904.  The  machine-mined  product  in  1906  amounted  to 
974,306  short  tons,  or  over  53  per  cent  of  the  total,  against  752,665 
short  tons,  or  46  per  cent  of  the  total,  in  1905  and  482,924  short  tons, 
or  35.5  per  cent  of  the  total,  in  1904. 

The  statistics  of  production,  bv  counties,  in  1905  and  1906^  with 
the  distribution  of  the  product  tor  consumption,  are  shown  m  the 
following  tables: 

Coal  production  of  Montana  in  1905  and  2906,  by  counties,  in  short  tons. 

1905. 


County. 

1 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 

local 

trade 

and 

used  by 

em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 

into 

coke. 

Total 
quantity 

Total 
value. 

Aver- 
age 

pnce 
per 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Avera^B 
number 
of  em- 
ployees. 

Carbon 

549,252 

793, 165 

1,500 

4.075 

2,514 

115,300 

13,172 

11,746 

5,000 

11,128 

512 

962 

2,601 

25,990 
21,115 

588,414 

826,026 

6,500 

15,228 

81,807 

123,256 

2,601 

1925,036 

1,383,750 

13,340 

50,994 

241,463 

201,050 

7,717 

11.57 
1.68 
2.05 
3.35 
2.95 
1.63 
2.97 

286 
239 
217 
189 
148 
297 

708 

Cascade 

972 

Chouteau 

12 

Fereus 

25 

10,004 

6,994 

'68,*  777" 

55 

Park 

312 

other  counties  a 

8mall  minps  .   ,   . 

122 

Total 

1,465,806  !     45.121 

64,128 

68,777    1.643.832 

2,823,350 

1.72 

243  '        2.181 

190G. 

Carbon 

509,798 

986,061 

2,960 

8,000 

25,171 

89,301 

16,463 
15,066 

9,245 
20,232 

1,026 
923 

2,903 

30,887 

26,796 

100 

950 

7,097 

7,897 

'69,045* 

557,148 

1,027,923 

12,305 

29,182 

102,339 

98, 121 

2,903 

$998,862 

1,664,256 

27,602 

287,520 

165,218 

8,010 

$1.79 
1.62 
2.24 
3.05 
2.81 
1.68 
2.76 

219 
277 
245 
185 
196 
298 

877 

Cascade 

971 

Chouteau 

21 

Fe  Kus 

55 

Park 

345 

Other  counties  a 

Pmftll  mines  .    . 

125 

•* •!■  •--•••-• 

Total 

1,621,291 

65,858 

73,727 

69,045 

1,829,921 

3,240,357 

1.77 

243 

2,394 

a  Deerlodge,  Gallatin,  and  Meagher. 


In  the  following  table  is  presented  a  statement  of  the  coal  produc- 
tion of  Montana,  by  counties,  during  the  last  five  years,  with  the 
increases  and  decreases  in  1906  as  compared  with  1905: 

Production  of  coal  in  Montana,  1902-1906,  by  counties^  in  short  tons. 


County. 


Carbon 

Cascade 

Chouteau 

Feivus 

Gallatin 

Park 

Other    counties    and    small 
mines 

Total 

Total  value 


1902. 

190?. 

1904. 

1905. 

1906. 

604,964 

761,572 

10,772 

5,200 

88,000 

89,640 

685 

589,997 

733,064 

9,875 

9,734 

58,696 

86,044 

1,400 

544,976 

599,158 

5,764 

19,109 
109.556 

78.646 

1,710 

588,414 

826,026 

6,600 

16,228 
123.006 

81,807 

2,851 

557,148 

1,027,923 

12,305 

29.182 

97,926 

102,339 

3,096 

1,560.823 
12,443,447 

1 

1,488,810 
$2,440,846 

1,358,919 
$2,194,548 

1,643,832 
S2, 823, 360 

1,829,921 
$3,240,367 

Increase 
(+)  or  de- 
crease (-), 
1906. 


+ 
+ 
+ 


31,266 
201.897 
5,805 
13,954 
25,080 
20,632 
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+  185.089 
+$417,007 
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Although  most  of  the  coal  of  Montana  is  of  Cretaceous  age,  coal- 
bearing  formations  are  found  in  all  rocks  from  the  Jurassic  to  the 
Tertiary.  The  coal  found  in  the  Jurassic,  however,  is  too  thin  to  be 
profitably  worked.  The  coals  of  Montana  vary  in  character  from 
lignite  to  bituminous,  some  of  the  latter  being  fair  coking  coals. 
T^e  total  area  of  Montana  underlain  b^^  coal  is  estimated  at  32,000 
square  miles.  The  producing  areas  are  m  somewhat  widely  separated 
fields,  among  whicn  may  be  mentioned  the  Bull  Mountain  field, 
northeast  of  Billings,  where  a  considerable  amount  of  prospecting  and 
development  work  has  been  done.  The  coal  of  this  field  is  lignitic  in 
character.  In  the  Clark  Fork  field,  in  the  southwestern  portion  of 
Yellowstone  and  the  northeastern  portion  of  Sweet  Grass  counties 
and  extending  southwestward  through  Carbon  County,  the  coal  is 
lignitic  and  not  at  present  worked  to  any  large  extent.  The  Rockv 
Pork  field,  in  Carbon  County,  contains  five  different  beds  of  coal, 
varying  in  thickness  from  4  feet  to  7  feet  9  inches.  All  of  this  coal  is 
between  Ugnite  and  bituminous  and  is  said  to  make  an  excellent 
steam  and  domestic  coal.  The  Yellowstone  field  and  the  Trail  Creek 
field  are  located  in  Park  and  Gallatin  counties,  and  cover  the  opera- 
tions in  and  around  Bozeman  and  Livingston.  The  Cinnabar  field  is  a 
small  area  lying  just  north  of  the  Yellowstone  National  Park,  and 
west  of  this  are  the  West  Gallatin  and  Ruby  Valley  fields,  which  nave 
not  yet  been  developed  to  any  extent.  Other  areas  are  the  Toston, 
Smith  River,  and  Belt,  or  Great  Falls  fields,  the  last  mentioned  being 
the  most  important.  Some  of  the  largest  mines  in  the  State  are  those 
at  Cottonwood,  in  Cascade  County,  and,  as  shown  in  the  foregoing 
table,  56.2  per  cent  of  the  total  production  of  the  State  in  1906  was 
credited  to  this  county.  Carbon  County,  the  second  in  importance 
in  the  State,  produced  a  little  less  than  one-third  of  the  total  output  in 
1906. 

The  coal-mining  industry  of  Montana  has,  according  to  the  records, 
just  entered  the  second  quarter  century  of  its  history.  So  far  as 
Known,  the  first  coal  produced  in  the  State,  or  Territory,  as  it  was 
then,  was  mined  in  1880,  in  which  year  the  production  amounted  to 
224  short  tons.  It  was  not  until  1889,  however,  that  the  industry 
assumed  any  importance,  the  production  increasing  nearly  800  per 
cent,  from  41,467  short  tons  in  1888  to  363,301  short  tons  in  1889. 
During  the  next  six  years  development  rapidly  advanced,  until  in 
1895  it  exceeded  1,500,000  tons.  Since  that  date  the  annual  pro- 
duction has  remained  comparatively  steady,  as  shown  in  the  table  on 
a  preceding  page,  giving  tne  production  oi  coal  in  the  United  States 
from  the  earnest  times  to  the  close  of  1906. 

NEW    MEXICO. 

Total  production  in  1906,  1,964,713  short  tons,  spot  value, 
$2,638,986. 

Compared  with  1905,  when  the  coal  production  of  New  Mexico 
amoimted  to  1,649,933  short  tons,  valued  at  $2,190,231,  the  output  in 
1906  exhibits  an  increase  of  314,780  short  tons,  or  19.1  per  cent,  in 
quantity,  and  of  $448,755,  or  20.5  per  cent,  in  value.  As  was  the 
case  in  1005,  the  county  showing  the  largest  increase  was  Colfax,  this 
coimty  alone  increasing  its  output  by  260,412  short  tons.  It  is  also 
worthy  of  note  that  or  the  total  increase,  127,396  short  tons,  or  a 
little  over  40  per  cent,  was  in  the  coal  made  into  coke,  thia  i^^oXjot 
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having  increased  from  161,711  short  tons  in  1905  to  289,107  tons  in 
1906.  All  of  the  coal  made  into  coke  is  mined  in  Colfax  County.  A 
part  of  the  coal  made  into  coke  is  washed  before  being  charged  into 
the  oven.  The  quantity  of  coal  washed  in  1906  was  160,347  short 
tons.  The  washed  coal  product  was  139,728  short  tons,  while  the 
refuse  amounted  to  20,619  tons. 

The  coal  mines  of  New  Mexico  gave  employment  in  1906  to  2,070 
men,  who  worked  an  average  of  242  days,  agamst  2,108  men  working 
an  average  of  234  days  in  1905.  Most  of  the  mines  of  the  Territory 
worked  10  hours  a  day,  16  operators  with  a  total  of  1,856  employees 
having  reported  10  hours  as  the  length  of  working  day  in  1906.  Two 
mines,  employing  24  men,  worked  9  hours,  and  8  mines,  with  78  men, 
worked  8  hours.  The  productive  capacity  of  the  miners  in  New 
Mexico  compares  favorably  with  that  of  miners  in  any  of  the  coal- 
producing  states.  The  average  daily  tonnage  per  man  in  New 
Mexico  waj  3.92,  a  figure  equaled  only  by  Utah,  where  the  same  aver- 
age was  recorded.  In  1905  the  daily  production  per  man  in  New 
Mexico  was  3.34,  which  was  exceeded  only  by  Ohio,  Pennsylvania 
(bituminous),  Utah,  West  Virginia,  and  Wyoming.  The  total 
production  per  man  in  New  Mexico  in  1906  was  949.1  tons,  which  was 
exceeded  only  by  Utah,  with  1,127.6,  and  Wyoming,  with  1,033.7  tons. 
With  the  exception  of  North  Dakota  all  of  the  Rocky  Mountain 
States,  including  New  Mexico,  made  high  records  both  in  total  produc- 
tion and  in  the  average  output  per  man  in  1906,  this  being  due  to  the 
suspension  of  work  in  the  mmes  of  those  States  in  which  the  operations 
are  carried  on  under  agreement  with  the  United  Mine  Workers  of 
America.  This  was  the  only  manner  in  which  coal  mining  in  New 
Mexico  was  affected  by  the  suspension  of  operations  of  last  year,  there 
being  no  strikes  or  other  labor  troubles  reported  in  New  Mexico 
during  the  year. 

According  to  Mr.  J.  E.  Sheridan,  Territorial  mine  inspector,  there 
were  9  fatal  accidents  in  the  coal  mines  of  the  Territory  in  1906.  Eight 
of  the  fataUties  were  due  to  falls  of  slate  or  rock,  and  one  man  was  ran 
over  by  a  mine  car.  The  number  of  wives  made  widows  or  children 
left  fatherless  was  not  reported.  The  death  rate  per  thousand  of 
employees  as  3.82.  The  number  of  tons  won  for  each  life  lost  was 
199,359.  These  figures  are  for  the  fiscal  year  ending  June  30,  1906, 
the  portion  coverea  by  Mr.  Sheridan's  official  report. 

The  statistics  of  production,  by  counties,  during  1905  and  1906, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  table : 

Coal  production  of  New  Mexico  in  2905  and  1906,  by  counties,  in  short  tons. 

1905. 


County. 

Loaded 

at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 

into 

coke. 

Total 
quantity. 

Total 
value. 

Aver- 
a^ 

price 
per 
ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 
number 
of  em- 
ployees. 

Colfax 

838.518 
465,175 
118.436 

14.449 

1.852 

3,852 

677 

17,151 
13,463 

161,711 

1.031.829  $1,232,412 

480.490         677,217 

136,937        279,844 

677               758 

$L19 
1.41 
2.04 
1.12 

256 
216 
200 

1.0S7 

McKinley 

633 

Oth«»r  co'untiflfl  o  _ 

14,649 

388 

Small  mines 

Total 

■■"■•••"1  --     

•  •••••••,....«-. 

1,422.129 

20,830 

45,263     161.711 

1.649.933  1  2,190,231 

L33 

234 

2.108 

a  Lincoln,  Rio  Arriba,  Sandoval,  San  Juan,  Santa  Fe,  and  Socorro. 
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Coal  production  of  New  Metico  in  1905  and  1900,  by  counties,  in  short  tons — Continued. 

looe. 


County. 


Loaded 

at  mines 

for  Bhip- 

ment. 


Colfax 

MoKlnley 

Other  counties  a . . 
9nmU  mines. 


Sold  to  Used  at 

iocal      mines 

trade  •    for 

and  usedi  steam 

by  em-     and 

ployees.]  heat. 


Made 

[into 

coke. 


Total 
quantity 


962,345 
542,407 
101.046  I 

I 


21,057 
4,984 
7.156 
1.905 


19.732  '  289,107  1.292.241 

13.526  5«K).917 

1,448  109.(KiO 

1.90) 


Total 11.606,796 


35,102  I  34,700     289.107   1.964,713 


Total 
value. 


Aver- 
age 

price 
per 
ton. 


$1..576.G36 
807.067 
251.068 
4.215 


I 


SI.  22 
1.44 
2.29 
2.21 


2,638,986       1.34 


Aver- 
age 
num- 
ber of 
davs 
active. 


Average 
numl)er 
of  em- 
ployees. 


240  I        1,2.')3 
261  I  602 

195  215 


242  2,070 


a  Johnson,  Rio  Arriba,  Sandoval.  San  Juan,  Santa  Fo,  and  Socorro. 


The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1906,  as  compared  with  1905,  are 
shown  in  the  following  table : 

Coal  prodtuUion  of  New  Mexico,  190-^-1900,  by  counties,  m  short  tons. 


County. 


CoUax 

Lincoln 

MeKinlBT 

Rio  Arriba 

Santa  Fe 

other  counties... 

Total 

Total  value 


1902. 


346,373 
99,000 

432,108 
47,600 
90,805 
32,787 


1903. 


1904. 


1905. 


1906. 


723,786 

788,955 

97,229 

70,964 

.569.362 

441,865 

35,500 

40,825 

75,535 

60,090 

40.3(» 

49,626 

1,048,763 
11,500,230 


1,541,781 
S2, 105. 785 


1,452.325 
$1,904,499 


1,031,829 
19,143 
480,490 
31,700 
09,832 
16,939 

1,()49,933 
S2, 190, 231 


1,292,241 

560,917 

43,600 

3,938 

64,017 

1,9(>4,713 
12.638.986 


Incpoa8P(+) 

or  decrease 

(-).  1906. 


+260, 412 
-19,143 
+80,427 
+  11,900 
-65,894 
+  47,078 

+314,780 
+1448, 755 


During  1906  a  survey  was  made  of  the  western  edge  of  the  Durango- 
Grallup  coal  field  of  Colorado  and  New  Mexico,  from  Durango  to  the 
southern  point  of  the  fields  near  the  Zuni  salt  lake.  The  details  of 
this  survey  are  published  in  Bulletin  No.  316  of  the  United  States 
Geological  Survey. 

Like  other  coals  of  the  Rocky  Mountain  region,  the  coals  of  New 
Mexico  are  of  Cretaceous  age  and  vary^  from  lignite  to  anthracite.  The 
anthracite  areas  are,  however,  those  in  which  the  coal  has  been 
locally  metamorphosed  by  volcanic  intrusion,  and  the  producing 
areas  are  small.  The  production  of  anthracite  from  the  Territory 
does  not  amoimt  to  50,000  tons  a  year.  As  in  Colorado,  the  known 
producing  areas  of  New  Mexico  occur  in  somewhat  widely  separated 
localities.  The  Raton  field,  in  Colfax  County,  which  is  tlie  southern 
end  of  the  same  field  in  Colorado;  the  Durango-Gallup  field,  which 
extends  from  Durango  southward  through  Rio  Arriba  and  McKinley 
counties  to  Gallup  and  Mount  Taylor,  and  embraces  a  number  of 
districts,  of  which  the  Gallup,  the  Monero-Lumbertoii,  and  tlie 
Fniitland  are  the  principal  prcxhicers  in  the  Territory;  the  Los 
CerUlos  and  Tejon  areas,  in  Santa  Fe  County,  and  the  Whiteoaks 
field,  in  Lincoln  County,  make  up  the  principal  producing  areas.  A 
considerable  amount  of  development  work  is  now  l)eing  carried  on  in 
the  Gallup  district,  and  this  is  expected  to  prove  of  decided  impor- 
tance in  the  future.  Some  of  the  coals  of  New  Mexico  are  true 
coking  bituminous  coals,  and  a  considerable  ({uantity  of  coke  is  made 
in  the  Territory  each  year. 
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At  the  present  time  this  field  is  attracting  a  great  deal  of  attention, 
and  it  seems  probable  that  extensive  developments  will  be  imder- 
taken  in  the  near  future.  Already  the  Denver  and  Rio  Grande 
Railroad  has  built  a  standard-gage  Une  southwest  from  Durango, 
Colo.,  to  Farmington,  N.  Mex.,  and  there  are  persistent  rumors  that 
the  Southern  Pacific  will  build  north  through  this  field  to  Denver. 
If  this  is  carried  out,  commercial  development  will  doubtless  follow 
on  a  considerable  scale. 

The  quality  of  the  coal  in  this  field  deteriorates  southward  or  away 
from  the  San  Juan  Mountains,  and  throughout  most  of  New  Mexico 
it  is  probably  a  high-grade  black  Ugnite. 

The  first  record  or  coal  production  in  New  Mexico  is  that  con- 
tained in  the  initial  volume  of  Mineral  Resources  of  the  United  States, 
covering  the  calendar  year  1882.  In  that  year  the  production  was 
reported  as  157,092  tons,  about  8  per  cent  of  what  it  was  in  1906, 
indicating  that  in  twqnty-five  years  theproduction  of  New  Mexico 
has  increased  twelve  and  a  half  times.  The  annual  production  since 
1882  is  given  in  the  table  on  a  preceding  page  showing  the  production 
of  coal  in  the  United  States  from  the  eaniest  times  to  me  close  of  1906. 

NORTH  CAROLINA. 

No  coal  production  was  reported  from  North  Carolina  in  1906.  The 
output  from  the  Cumnock  mines,  which  had  decreased  from  23,000 
short  tons  in  1902  to  17,309  tons  in  1903,  to  7,000  tons  in  1904,  and  to 
1,557  tons  in  1905,  ceased  entirely  in  1906. 

There  are  two  areas  in  North  Carolina  in  which  coal  occurs.  Both 
of  these  are  found  in  the  Triassic  formation  and  are  of  the  same  geo- 
logic age  as  the  Richmond  coal  basin  of  Virginia.  The  two  areas  are 
known  as  the  Deep  River  and  the  Dan  River  fields,  being  named  from 
the  two  rivers  which  drain  them.  The  only  productive  beds  in  recent 
years  are  those  in  the  Deep  River  district  in  Chatham  and  Moore 
counties. 

The  production  during  the  five  years  from  1901  to  1905,  inclusive, 
with  the  distribution  of  the  product  for  consumption,  will  be  found  in 
the  following  table : 

Distrihution  of  the  coal  'product  of  North  Carolina^  1901-1905,  in  short  tons. 


Year. 

Ikoaded 
at  mines 
for  ship- 
ment. 

1901 ...  - 

10,000 
20,400 

1902 

• 

1903 

14,429 

1904 

4,(100 
4()1 

1905.... 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


100 

87 

300 

1,000 


Used  at 
mines  for 

steam 
and  heat. 


Aver- 

Total 

Total 

age 
pnc5e 

quantity. 

value. 

TOD. 

12,000 

115,000 

11.25 

23,000 

34,500 

1.50 

17,303 

25,300 

1.47 

7,000 

10,600 

1.50 

1,557 

2,336 

1.50 

Aver- 

a^ 

Average 

num- 

number 

ber  of 

of  em- 

days 

Idoyeea. 

active. 

300 

25 

285 

40 

264 

49 

240 

25 

60 

15 

The  United  States  census  of  1840  stated  that  a  m-oduction  of  3  tons 
was  obtained  from  North  Carolina  in  that  year.  There  is  no  evidence 
of  any  other  production  prior  to  the  civil  war,  when  the  necessities  of 
the  Confederate  government  were  partly  relieved  by  coal  obtained 
from  this  region.  After  the  war  the  production  fell  oflF  for  several 
years,  and  from  1874  to  1879  none  was  reported  from  this  area.  TTie 
Cunmock  or  Egypt  mines  were  reopened  m  1889,  and  have  been  pro- 
ducing each  year  since  that  time  until  1906. 
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NORTH   DAKOTA. 

Total  production  in  1906,  305,689  short  tons;  spot  value,  $451,382. 

All  of  the  mineral  fuel  produced  in  North  Dakota  is  brown  lignite, 
extensive  beds  of  which  underlie  the  greater  part  of  the  western  half  of 
the  State.  This  lignite  is  not  a  high-grade  fuel  for  heating  purposes, 
and  until  1896  mining  operations  were  carried  on  principally  by  ranch- 
men who  had  no  other  fuel.  Since  that  date,  however,  the  production 
has  been  stimulated  considerably  by  reason  of  an  act  of  legislature, 
which  compelled  the  use  of  North  Dakota  lignite  in  all  of  me  State 
buildings  and  institutions.  The  wisdom  of  this  legislation  is  open 
to  question,  and  may  be  partly  responsible  for  the  fuel  famine  which 
caused  the  distress  among  the  inhabitants  of  the  State  during  the 
severe  winter  of  1906  and  1907.  It  has  been  said  that  lignite  bums 
without  heat,  and  the  compulsory  use  of  this  fuel  among  the  State 
institutions  may  have  been  responsible  for  the  insuflScient  stock  of  coal 
among  the  dealers  to  supply  the  demands  made  by  the  severe  weather 
of  last  winter. 

The  production  of  lignite  in  North  Dakota  in  1906  was  11,853  tons, 
or  3.7  per  cent  less  man  that  of  1905,  while  the  value  increased 
$26,604,  or  6.3  per  cent.  North  Dakota  was  the  only  one  of  the 
Rocky  Mountain  States  in  which  the  production  of  1906  was  less  than 
that  of  1905.  Efforts  to  improve  the  quality  of  the  lignite  fuel  of 
North  Dakota,  particularly  for  domestic  purposes,  by  briquetting  have 
not  achieved  the  success  hoped  for  by  the  projectors.  It  is  hoped, 
however,  that  some  method  maj^  yet  be  developed  by  which  this  fuel 
may  be  utilized  more  satisfactorily. 

The  number  of  men  employed  in  the  lignite  mines  of  North  Dakota 
in  1906  was  488,  who  worked  an  average  of  209  days,  as  against  626 
men  working  187  days  in  1905.  The  average  production  per  man 
was  626.4  tons  in  1906  and  507.3  tons  in  1905,  the  daily  production 
per  man  increasing  from  2.71  tons  in  1905  to  3  tons  in  1906.  The 
nxmiber  of  Tnining  machines  in  use  increased  from  9  in  1905  to  11  in 
1906,  and  the  machine-mined  product  increased  in  about  the  same 
proportion  in  both  years,  97,035  tons  in  1906  against  97,789  tons  in 
1905.     Most  of  the  mines  are  operated  on  the  10-hour  basis. 

The  statistics  of  production,  by  counties,  in  1905  and  1906,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  tables: 

Coal  production  of  North  Dakota  in  1906  and  11*06,  by  counties,  in  short  tons. 

loon. 


County. 


Morton 

Stark 

Ward 

WiUiams 

Other  count  ies  «. 
Small  mines 


Total. 


Loaded 
at  mines 
for  ship- 
ment. 


19,100 
36,917 
81,684 
6,282 
64,531 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 


6,950 
12,750 
49,248 

2,864 
26,517 

1,343 


Used  at 
mines  for 

steam 
and  heat. 


50 
750 

6,610 
122 

2,824 


207,514        99,672 


10,356 


Total 
quantity. 


26,100 

49,417 

137,542 

9,268 
93,872 

1,343 


317,542 


Total 
value. 


»37,522 
56,761 

190,292 
17,710 

121,000 
l,4b3 


424,778 


Aver- 
ago 

price 
per 
ton. 


SI.  44 
1.15 
1.38 
1.91 
1.29 
1.11 


1.34 


Aver- 
age 
num- 
ber of 
days 
active. 


152 
211 
215 
104 
177 


187 


Average 
number 
of  em- 
ployees. 


o  Burleigh,  Emmons,  McLean,  and  Mercer. 


67 
72 

258 
56 

173 


626 
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Coal  production  of  Norih  Dakota  in  1905  and  1906 ^  by  counties^  in  short  tons — Continued. 

19O0. 


Ck)unty. 


Morton 

Stark 

Ward 

Other  counties  o. 
Small  mines 


Total. 


Sold  to 

Loaded 

local     j  Used  at 

at  mines 

trade     mines  for 

Total 

for  ship- 

and used 

steam 

quantity 

ment. 

by  em- 
ployees. 

and  heat. 

16,289 

6,855 

50 

23,194 

56,535 

6,250 

1,000 

63,785 

38,820 

79,704 

2,438 

120,962 

78,095 

17,784 

824 

96,703 

1,045 

1,045 

189,739 

111,638 

4,312 

305,689 

Total 
yalae. 


$37,090 

80,900 

202,402 

129,058 

1,923 


451,382 


Aver- 


pnce 
per 
ton. 


11.60 
1.27 
1.67 
1.33 
1.84 


1.54 


Aver- 
age 
num- 
ber of 
days 
active. 


200 


Average 
number 
of  em- 
ployees. 


175 

50 

254 

74 

201 

195 

249 

169 

488 


a  Burleigh,  Emmons,  McLean,  and  Williams. 


The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1906  as  compared  with  1905, 
are  shown  in  the  following  table: 

Coal  production  of  North  Dakota,  1902-1906,  by  counties,  in  short  tons. 


County. 


Burleigh 

McLean 

Morton 

Stark 

Ward 

Williams 

Emmons 

Mercer 

Small  mines. 


1902. 


1903. 


1904. 


76,258 
3,150 
18,317 
35,000 
93,786 


104,835 

3,925 

13.500 

46,764 

98,081 

8,935 


Total 

Total  value. 


2,605 


92,970 
13,100 
10,663 
52,744 
87,766 
9,185 

2,100 

3,400 


226,511 
$325,967 


278,645 
$418,005 


271,928 
1389,052 


1905. 

• 

1906. 

74,357 
15,515 
26,100 
40,417 
137,542 
9,268 

4,000 

1,343 

83,267 

8,006 

23,194 

63,785 

120,962 

4,431 

a2,045 

317,542 
$424,778 

305,680 
$451,382 

Increase 
(+)  or  de- 
crease (— ), 
1906. 


+  8,910 

-  7,510 

-  2.906 
+  14,368 

-  16,580 

-  4.837 

-  4,000 
+  702 

-  11,853 
+$26,604 


o  Includes  Emmons  County. 

Almost  the  entire  western  half  of  North  Dakota  is  underlain  by 
beds  of  lignite,  which  varv  in  thickness  from  a  few  inches  to  33  feet. 
The  hffnite  is  local  in  its  clevelopment,  and  cases  are  rare  in  which  an 
individual  bed  can  be  traced  or  identified  over  more  than  2  or  3 
square  miles  of  territory.  For  this  reason  careful  prospecting  with  a 
pick  along  the  river  bluffs  and  with  core  drill  on  the  upland  is  essential 
before  development  is  undertaken. 

According  to  the  reports  of  the  State  geological  survey,  97  to¥m- 
ships  contam  in  some  part  of  their  area  at  least  one  bed  of  lignite  7 
feet  or  more  thick,  while  at  least  100  other  townships  contain  beds 
from  4  to  7  feet  thick.  The  lignite  is  g;enerally  well  exposed  along 
such  streams  as  Big  and  Little  Missouri,  Kjiife,  Heart,  and  Mouse 
rivers.  Mining  is  carried  on  to  some  extent  at  most  of  the  towns 
along  the  Northern  Pacific  Railway  west  of  Mandan,  on  the  Minne- 
apohs,  St.  Paul  and  Sault  Ste.  Marie  Railway  in  the  Mouse  River 
Valley  and  also  north  of  Bismarck,  and  to  a  small  extent  along  the 
Great  Northern  Railway  near  Minot  and  Williston.  The  total  area 
imderlain  by  lignite-bearing  beds  is  estimated  to  be  35,000  square 
miles. 

The  Ugnite  is  brown  and  generally  woody,  and  as  it  comes  from 
the  mine  contains  about  40  per  cent  of  moisture.     Upon  exposure  to 
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the  atmosphere  the  limite  loses  some  of  this  moisture,  and  as  a  result 
it  *' slacks''  or  crumbles  to  pieces.  If  exposed  indefmitely  it  breaks 
down  to  a  fine  powder,  with  probably  considerable  oxidation  and  loss 
of  volatile  combustible  matter. 

On  accoimt  of  its  heavy  percentage  of  moisture  and  rapid  disinte- 
gration on  exposure  it  does  not  stand  transportation  well,  and  con- 
sequently its  neld  of  usefulness  is  limited.  So  far  its  principal  use 
has  been  to  supply  fuel  to  the  settlers  on  the  treeless  plains  in  the 
western  part  of  the  State,  and  for  this  purpose  it  has  been  mined 
in  a  cruae  way  in  almost  every  county  m  the  lignite-bearing  area. 
Conmiercial  mines  are  situated  on  the  lines  of  railway,  and  these 
supply  the  towns  of  the  State  with  fuel  for  domestic  purposes  and 
for  use  under  steam  boilers.  On  account,  however,  of  the  large 
percentage  of  moisture  contained  in  the  lignite  it  has  difficulty  m 
meeting  competition  with  Pennsylvania  and  West  Virginia  coals, 
which  find  their  way  into  this  coimtry  via  the  Great  Lakes. 

Lignite  has  doubtless  been  minea  and  used  in  North  Dakota  by 
ranchmen  and  others  since  the  time  when  North  Dakota  was  a  Tern- 
tory,  but  it  was  not  until  1884  that  any  record  of  production  was 
obtained.  This  was  published  in  the  volume  Mineral  Resources  for 
that  year.  The  production  since  1884  is  given  in  the  table  on  a  pre- 
ceding page  showmg  the  production  of  coal  in  the  United  States  n*om 
the  earliest  times  to  the  close  of  1906. 

OHIO. 

Total  production  in  1906,  27,731,640  short  tons;  spot  value, 
J30,346,580. 

Although  the  time  lost  by  the  miners  in  the  suspension  of  work, 
beginning  on  April  1,  amoimted  to  more  than  30  per  cent  of  the 
actual  time  made  during  the  year,  the  production  of  coal  in  Ohio 
showed  a  normal  increase  over  that  of  the  preceding  year.  In  Ohio. 
as  in  the  other  States  of  the  competitive  aistrict,  the  operators  had 
anticipated  a  period  of  idleness  following  the  termination  of  the  wage 
agreement  on  March  31,  and  for  several  months  prior  to  that  date 
production  was  pushed  to  the  full  capacity  of  the  mines.  This, 
t(^ther  with  the  fact,  that  many  of  the  mines  were  kept  in  operation 
or  were  closed  down  a  short  time  only,  provided  a  supply  of  fuel 
practically  sufficient  for  the  emergency,  and  with 'a  year  of  continued 

Srosperity  among  the  manufacturing  and  transportation  interests  of 
Ihio,  the  production  of  that  State  mcreased  from  25,552,950  short 
tons,  valued  at  $26,486,740,  in  1905,  to  27,731,640  short  tons,  valued 
at  $30,346,580,  in  1906,  a  gain  of  2,178,690  tons,  or  8.5  per  cent  in 
quantity,  and  of  $3,859,840,  or  14.6  per  cent  in  value. 

Of  the  29  coal-producing  counties  in  the  State,  17  reported  increased 
production  in  1906;  in  12  the  production  decreased.  The  principal 
mcrease  was  in  Jefferson  Coimty,  whose  output  showed  a  gain  of 
1,246,044  short  tons,  or  nearly  40  per  cent,  following  an  increase  of 
853,254  short  tons,  or  about  35  per  cent,  in  1905  over  1904.  Athens 
County  increased  401,626  tons;  Belmont,  308,885  tons,  and  Guern- 
sey, 354,134  tons.  Jackson  County  sustained  the  heaviest  loss,  the 
production  decreasing  from  1,888,932  short  tons  to  1,369,800  short 
tons,  a  loss  of  519,132  tons,  or  27.5  per  cent. 
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The  number  of  men  employed  increased  from  43,389  in  1905  to 
45,438  in  1906.  The  average  number  of  worfcbog  days  in  1906  was 
167,  as  compared  with  176  in  1905  and  175  in  1904,  so  tliat  it  appears 
that  notwitnstanding  the  time  lost  during  the  suspension  of  opera- 
tions (averaging  71  days  for.  the  37,636  men  aSectea),  the  actual  time 
lost  as  compared  with  the  records  made  in  the  two  preceding  years 
was  not  material.  It  is  doubtful  if  Ohio's  production  would  "have 
shown  any  more  of  an  increase  in  1906  had  tne  mines  been  operated 
normally  during  the  year. 

As  a  result  of  the  conditions  which  obtained,  the  average  produc- 
tion for  each  man  employed  increased  from  588.9  tons  m  1905  to 
610.3  tons  in  1906,  and  the  average  daily  production  per  man  increased 
from  3.35  to  3.65  short  tons. 

As  in  the  other  States  where  coal  mining  has  been  carried  on  dur- 
ing the  last  few  years  under  agreement  with  the  miners'  union,  the 
mmes  of  Ohio,  with  only  a  few  exceptions,  are  operated  8  hours  a 
day.  In  1906  there  were  461  mines,  employing  44,003  men,  out  of  a 
total  for  the  State  of  45,438  men,  which  operated  on  the  8-hour  basis. 
Eight  mines,  employing  174  men,  worked  9  hours,  and  3  mines-, 
employing  76  men,  worKed  10  hours.  There  were  1,185  men  whose 
time  was  not  reported.  There  were  201  mining  firms  and  companies 
which  reported  their  mines  shut  down  during  the  suspension  period 

? ending  the  adjustment  of  the  wage-scale  m  the  spring  of  1906. 
hese  companies  employed  37,636  of  the  45,438  men  in  the  coal  mines 
of  Ohio.  Consequently,  over  80  per  cent  of  the  mine  workers  were 
idle  some  portion  of  the  year.  The  time  lost  was  equal  to  35  per  cent 
of  the  total  time  made,  and  the  average  time  lost  for  each  man  idle 
was  71  days. 

Ohio  leads  all  the  other  coal-producing  States  in  the  percentage  of 
the  total  product  that  is  mined  by  the  use  of  machines.  The  s^tis- 
tics  for  1906  show  that  there  were  1,255  machines  in  use,  an  increase 
of  214  as  compared  with  1905,  when  1,041  machines  were  in  use. 
The  machine-mined  product  increased  from  16,888,417  short  tons,  or 
66.1  per  cent  of  the  total,  in  1905,  to  20,004,416  short  tons,  or  72.14 
per  cent  of  the  total  product,  in  1906.  In  1904,  57.3  per  cent  of 
Ohio's  total  production  was  undercut  by  the  use  of  machmes,  and  in 
1903  the  percentage  of  machine-mined  coal  to  the  total  was  56.39. 
It  would  appear  that  this  increased  use  of  machinery  for  undercut- 
ting coal  is  responsible  in  large  part  for  the  increased  efficiency  in  the 
productive  capacity  of  the  mine  workers,  the  average  daily  output 
tor  each  of  whom  has  increased  from  3.05  tons  in  1903  to  3.2  tons  in 
1904,  3.35  tons  in  1905,  and  to  3.65  tons  in  1906. 

The  statistics  of  the  accidents  in  the  coal  mines  of  Ohio,  as  com- 
piled by  Mr.  George  Harrison,  State  mine  inspector,  show  tnat  while 
the  production  in  1906  was  considerably  larger  than  in  the  preceding 
year,  and  that  there  was  a  correspondmg  increase  in  the  number  ot 
men  employed,  there  was  a  gratifying  decrease  in  the  number  of  fatal 
accidents,  from  131  in  1905  to  127  m  1906.  Fifty-nine  per  cent  of 
the  deaths  in  1906,  or  75  out  of  a  total  of  127,  were  due  to  falls  of 
roof,  and  4  per  cent  to  falls  of  coal.  Falls  of  slate,  rock,  and  coal 
claim  more  fives  than  any  other  of  the  many  dangers  to  which  Uie 
coal  miner  is  subjected.  Five  deaths  were  due  to  falls  of  coal,  12  to 
being  crushed  or  run  over  by  mine  cars  and  motors,  7  were  caused  by  * 
electric  wires,  and  3  were  electrocutions  by  shocks  from  nBuning 
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machines.  Seven  deaths  were  due  to  premature  blasts  and  to  pow- 
der explosions.  There  were  only  3  deaths  due  to  explosions  of  fire 
damp. 

The  statistics  of  production,  by  counties,  in  1905  and  1906,  with 
the  distribution  of  the  product  for  consumption,  are  shown  m  the 
following  tables: 


Coal  production  of  Ohio  ii 


1905  and  1906,  by 
ll>05. 


Loaded        locikl 
for  «hlp-   anduBoc 


3,«B8,BM 


34.^88      3.BS3 


131,381  415,712     t,iae 
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Total 
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1 
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100,517 
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IH 

«fl,371 
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148 
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l.M 

nej 

S&v.;:;::::: 

1:1 

■■sss 
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301,031 
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'IE 
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4]  Ml 

12,077 

IBB,  713 
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■as 
;:SS 

Ji 
M 

210,984 
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.09 

1 

LM 
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The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1906  as  compared  with  1905,  are 
shown  in  the  following  table : 

Coal  prodiLCtion  of  Ohio,  1902-1906,  by  countieSy  in  short  tons. 


County. 


Athens 

Belmont 

Carroll 

Columbiana. 
Coshocton . . 

Gallia 

Guernsey 

Harrison 

Hocking 

Holmes 

Jackson 

Jefferson 

Lriawrcncc 

Mahoning... 

Medina 

Meigs 

Morgan 

Muskingtmi . 

Perry 

Portage 

Stark 

Summit 

Trumbull... 
Tuscarawas. 

Vinton 

Washington. 

Wayne 

Noble 

Scioto 

Small  mines. 


1902. 


I 


3,319,697 

l,997,95tt 

225,379 

793,858 

437,784 

21,470 

2,655,610 

361,492 

2,641,141 

14.786 

2,412,609 

1,812,801 

183,369 

127,747 

90,718 

339,639 

86,821 

225,413 

2,743,997 

100.266 

1,080.429 

67,442 

12,030 

1.578,610 

92,441 

3,604 

78,390 

14,696 


Total 23, 619. 894 

Total  value 126, 953, 789 


1903. 


3,424,958 

2,725,849 

254,440 

907,325 

454,008 

48,948 

2,776,829 

250,047 

2,506,410 

41,338 

2,411,145 

2,479,211 

228.251 

123,206 

132,823 

316.888 

93,675 

281,649 

2,731,282 

109.794 

910,865 

42,118 

10,652 

1,279,636 

192,069 

3,600 

09,870 

o8,681 

13,636 


24,838.163 
S31,93?.327 


1904. 

1905. 

3,324,115 

3,601,448 

3,172,360 

3,957.)i80 

235,010 

227,617 

802,667 

811,125 

340,344 

381,762 

29,642 

25,845 

3,124,702 

2,919,704 

264,519 

358,478 

2,458.402 

1,931,017 

30,528 

20,975 

1,936,451 

1,888,932 

2,416,122 

3,269,376 

183,604 

179,546 

87,515 

116,138 

98,433 

66,646 

186,396 

349,191 

83,800 

173,766 

267,498 

198,304 

2,437,824 

2,299,419 

101,060 

84.178 

768,113 

608,061 

89,985 

113,443 

12,900 

1,875 

1,562.065 

1,364,043 

206,622 

226,417 

9,560 

1.424 

81,369 

190,537 

90.963 

178,050 

18,681 

27,763 

24.400.220 

25.552,950 

$26,579,738 

$26,486,740 

1906. 


4,003,074 

4,266,865 

196,713 

607,417 

367,600 

47,495 

3,273,838 
280,232 

1,793,112 
30,465 

1,369,800 

4,515,420 
177,146 
117,980 
73,119 
429,435 
223,625 
282,348 

2,557,568 

96,467 

579,640 

104,216 


1,413,751 
210,964 


215,031 

401,316 

88,955 


27.731,640 
$30,346,580 


Increase 

(+)or 

decrease 

(-),1906. 


+   401,626 
+   308,885 
31,804 

-  203,708 
14,152 

+   21,660 
+   354,134 
78,246 

-  137,905 
18,490 

-  519,132 
•  1,246,044 

2,401 
+  1,861 

+  16,473 
+  80,244 
+  40,859 
+  84,044 
+  258,169 
+  12,289 
18,421 
9,227 
1,875 
49,708 
15,433 
1,424 
24,494 

223,266 

1^        61,192 

+  2.178,t»0 
+$3,869,840 


o  No  production  in  Noble  County,      b  Small  mines  production  included  in  county  distiibation. 


The  areas  in  Ohio  now  or  formerly  underlain  by  coal  are  estimated 
at  12,000  sauare  miles.  Much  of  the  coal,  however,  has  been  ex- 
hausted, and  the  workable  areas  at  the  present  time  are  much  below 
this  figure.  The  coal-bearing  formations  contain  at  least  16  different 
coal  beds  within  this  State.  Of  these,  6  are  important  and  have  been 
developed  on  a  large  scale,  while  the  other  10  have  been  developed 

f principally  by  small  mines,  a  large  part  of  the  output  of  which  is  sold 
or  local  consumption.  The  important  productive  beds  are  the  Block 
(Sharon  coal),  or  No.  1 ;  Wellston,  or  No.  2 ;  Lower  Kittanning,  No.  5; 
Middle  Kittanning,  No.  6;  Upper  Freeport,  No.  7;  and  Pittsburg, 
No.  -8. 

Some  of  the  coals  of  Ohio  are  celebrated  for  certain  uses.  That  of 
the  Hocking  Valle}^  region,  which  is  contained  in  Perry,  Athens,  and 
Hocking  counties,  is  a  free,  open-burning  coal,  highly  regarded  as  a 
steam  and  domestic  coal,  but  more  popular  as  a  furnace  fuel,  for 
which  purpose  it  is  used  raw.  The  Hocking  Valley  coal  belongs  to 
the  Middle  Kattanning,  or  No.  6  bed.  The  No.  7,  or  XJpper  Freeport, 
which  is  mined  in  Muskingum,  Gallia,  Lawrence  ,  and  (juemsey  coun- 
ties, and  in  portions  of  Perry  County,  is  a  hiffh-grade  steam  fuel  and 
would  make,  except  for  its  high  contents  of  sulphur,  an  excellent  coke. 
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On  account  of  the  high  sulphur,  however,  no  coke  is  made  from  this 
coal  in  the  State.  The  Pittsburg  bed,  or  No.  8  of  the  State  series,  lies 
in  JeflFerson,  Harrison,  Belmont,  Guernsey,  Athens,  and  Meigs  counties. 
It  is  the  base  of  the  upper  coal  measures  in  the  State,  and  is  the  most 
important  of  all  the  b^s  within  these  measures. 

Coal  No.  1,  or  the  block  coal,  is  mined  in  the  northeastern  counties 
of  the  State,  especially  in  Summit,  Stark,  Trumbull,  and  Mahoning 
counties,  and  a  small  (}uantity  in  Portage  County.  This  coal  is  very 
pure  and  is  used  principally  in  making;  pig  iron,  for  which  it  is  used  in 
its  raw  state  in  the  blast  furnace.     It  was  this  coal  which  first  sup- 

Elanted  charcoal  in  the  blast  furnaces  of  the  State.  It  is  dry,  free 
uming,  and  does  not  coke.  The  Massillon  coal,  highly  prized  for 
domestic  purposes  in  Cleveland  and  other  cities  on  the  Lakes,  is 
obtained  from  this  bed.  The  Wellston  bed,  which  lies  above  the 
block,  is  the  most  important  producing  bed  in  the  southern  portion 
of  the  State.  The  mines  in  Jackson  County,  at  Jackson  and  Wellston, 
are  worked  on  this  bed. 

One  of  the  early  reports  published  by  Ohio  states  that  in  1838  there 
were  119,952  short  tons  produced  from  the  coal  mines  of  the  State. 
It  is  probable  that  some  coal  was  mined  in  Ohio  prior  to  that  date, 
but  we  have  no  record  of  such  production.  The  United  States  census 
of  1840  credited  Ohio  with  an  output  of  140,536  tons.  The  census  of 
1850  did  not  consider  the  coal-imning  industry,  and  the  next  report 
we  have  of  coal  production  in  the  State  was  that  of  the  census  of  1860, 
which  recorded  an  output  of  1 ,265,600  short  tons.  The  production  since 
1838  is  given  in  the  table  on  a  preceding  page,  showing  the  production 
of  coal  in  the  United  States  from  the  earliest  times  to  the  close  of  1906. 

OREGON. 

Total  production  in  1906,  79,731  short  tons;  spot  value,  $212,338. 

The  only  productive  coal  field  in  Oregon  is  situated  in  the  south- 
western part  of  the  State,  in  Coos  County,  and  is  known  as  the  Coos 
Bay  field  from  the  fact  that  it  entirely  surrounds  that  body  of  water. 
It  occupies  a  total  area  of  about  250  square  miles,  its  length  north  and 
south  being  about  30  miles  and  its  maximimi  breadth  at  the  middle 
about  11  miles,  tapering  regularly  toward  both  ends.  Other  coal 
fields  have  been  prospected  in  different  parts  of  the  State,  and  some 
have  been  shown  to  contain  coal  of  fairly  good  quality.  Among  these 
are  the  Upper  Nehalem  field,  in  Columbia  County;  the  Lower  Neha- 
lem,  in  Clatsop  and  Tillamook  counties;  the  Yaaiiina  field,  in  Lincoln 
County,  and  the  Eckley  and  Shasta  Costa  fields,  in  Curry  County. 
AU  of  these  fields  liewest  of  the  Cascade  Range,  but  none  has  been 
developed  to  the  i>oint  of  production.  Another  field  has  been  located 
in  the  l)asin  of  the  John  Day  River,  cast  of  the  Cascade  Range,  but 
little  is  known  concerning  it.  All  of  the  fields  west  of  the  range,  with 
the  exception  of  the  Coos  Bay,  are  of  limited  area,  the  largest,  outside 
of  the  Coos  Bay,  being  the  Upper  Nehalem,  which  has  an  area  of  less 
than  20  square  miles.  All  of  the  coal  of  those  fields  is  lignitic  in  char- 
acter. Transportation  is  confined  exclusively  to  Coos  Bay  and  the 
PacidGc  Ocean,  and  San  Francisco  is  the  principal  market.  The  Coos 
Bay  field  is  aivided  by  its  structure  into  6  portions — 4  bjusins  and  2 
arcnes.    The  basins  are  known  as  the  Newport,  the  Beaver  Slough,  the 
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Coquille^  and  the  South  Slough,  and  are  separated  by  the  Westp<Nt 
and  Pulaski  arches. 

Coal  production  in  Oregon  during  the  last  two  years  has  been 
adversely  affected  by  the  great  increase  in  the  production  of  petix)- 
leum  in  California  and  its  use  for  fuel  purposes.  All  of  the  product 
from  Coos  Bay  has  been  shipped  by  water,  principally  to  San  Fran- 
cisco. The  increased  use  oi  fuel  oil  in  that  city  has  decreased  the 
consumption  of  coal  to  a  marked  degree,  and  the  effect  upon  Oregon's 
production  is  shown  in  a  decrease  from  109,641  short  tons  in  1905  to 
79,731  tons  in  1906,  a  loss  of  29,910  tons,  or  27.3  per  cent.  The  vahie 
declined  $70,157,  or  24.8  per  cent,  from  $282,495  in  1905  to  $212,338 
in  1906. 

The  statistics  of  production,  with  the  distribution  of  the  product  for 
consumption,  for  the  last  five  years  are  shown  in  the  following  table: 

Distribution  of  the  coal  product  in  Oregon^  1902-1906,  in  short  tons. 


Year. 


Loaded 
at  mines 
for  ship- 
ment. 


1902 42,501 

1903 07, 192 

1904 79,293 

19a5 84,258 

190G 55,232 


Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 

mines 

for  steam 

and  heat. 

Total 
quantity. 

Total 
value. 

Average 

price 
per  ton. 

Average 
number 
of  days 
worked. 

11,232 
9,848 

13,968 
7,883 
7,398 

11,825 
14,104 
18,279 
17,500 
17,101 

65,648 

91,144 

111,540 

109,641 

79,731 

1160,075 
221,031 
243,588 
282,495 
212,338 

.12.44 
'  2.43 

2.18 
2.58 
2.66 

234 
258 
284 
242 
200 

Arenge 

number 

of  emr 

jiloyees. 


265 
235 
S4 
316 
224 


Coal  was  first  noted  in  the  Coos  Baj  region  about  50  years  ago, 
Prof.  N.  S.  Newberry  having  reported  m  1855  that  the  coal  deposits 
of  Coos  Bay  had  begun  to  attract  attention.  It  is  known  that  some 
mining  was  done  there  in  1855  and  1872,  and  in  1876  two  mines,  the 
Eastport  and  the  Newport,  were  in  active  operation.  The  Newport, 
however,  is  the  only  one  to  survive.  The  6eaver  Hill  mine,  openea 
in  1895,  was  at  first  rather  an  uncertain  factor,  but  is  now  an  impor- 
tant producer.  The  census  of  1880  reports  the  total  production  of 
the  State  at  43,205  tons,  this  being  the  earUest  record  of  such  produc- 
tion. The  total  production  has  exceeded  100,000  tons  in  4  years 
only — 1896,  1897,  1904,  and  1905 — the  maximum  being  obtained  in 
1904,  when  it  reached  111,540  tons. 


PENNSYLVANIA. 

Total  production  in  1906,  200,575,617  short  tons;  spot  value, 
$262,208,345. 

Anthracite:  Total  production  in  1906,  63,645,010  long  tons 
(equivalent  to  71,282,411  short  tons);  spot  value,  $131,917,694. 

Bituminous:  Total  production  in  1906,  129,293,206  short  tons; 
spot  value,  $130,290,651. 

In  the  combined  production  of  anthracite  and  bituminous  coal  in 
1906  Pennsylvania  exceeded  any  previous  record.  The  total  number 
of  men  employed  in  the  coal  mines  of  Pennsylvania  in  1906  was 
314,454,  of  whom  162,355  were  in  the  anthracite  mines  and  152,099 
were  in  the  bituminous  mines.     The  anthracite  workers  averaged 
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195  days  and  the  bituminous  men  231  days.  The  average  production 
per  man  in  the  anthracite  mines  was  439.1  short  tons  and  in  the 
Dituminous  mines  850.1  tons.  The  daily  average  per  man  was  2.25 
tons  of  anthracite  and  3.68  tons  of  bitiuninous.  In  1905  the  average 
daily  production  was  2.18  tons  of  anthracite  and  3.57  tons  of  bitu- 
minous coal. 

Mr.  James  E.  Roderick,  chief  of  the  department  of  mines  of  Penn- 
sylvania^ reports  that  in  1906  there  were  557  men  killed  and  1,212 
injured  m  tne  anthracite  mines  and  477  killed  and  1,160  injured  in 
the  bitimiinous  mines.  The  number  of  wives  made  widows  was  314 
in  the  anthracite  region  and  269  in  the  bituminous  districts.  The 
children  left  fatherless  were,  respectively,  728  and  566.  The  death 
rate  per  thousand  in  the  anthracite  mines  was  3.43  and  in  the  bitimii- 
nous mines  3.14.  In  the  production  of  anthracite  127^976  short  tons 
were  mined  for  each  life  lost  and  271,055  tons  of  bitummous  coal  were 
mined  for  each  death.  In  the  anthracite  region  43  fatalities  were 
due  to  explosions  of  dust  and  gas,  214  to  falls  of  roof,  28  to  explo- 
sions of  powder,  and  171  to  other  causes  inside  the  mines.  One  hun- 
dred and  one  fatal  accidents  occurred  outside  the  mines.  In  the 
bituminous  region  10  deaths  were  due  to  explosions  of  dust  and  gas, 
305  to  falls  of  roof,  1  to  an  explosion  of  powder,  and  139*  to  other 
causes  inside  the  mines.  Twenty-two  fatalities  occurred  outside  the 
mines. 

Compared  with  1905,  when  the  total  production  amoxmted  to 
196,073,487  short  tons,  the  output  last  year  exhibits  an  increase  of 
4,502,130  short  tons,  or  2.3  per  cent  in  quantity,  and  of  $6,938,838, 
or  2.7  per  cent  in  value.  All  of  the  increase  was  in  the  production 
of  bitimiinous  coal,  which,  in  spite  of  the  loss  of  time  in  the  spring  of 
the  year,  showed  a  gain  over  1905  of  10,879,569  short  tons.  Ant&a- 
cite  proauction,  however,  lost  5,694,142  long  tons,  or  6,377,439  short 
tons,  the  difference  between  this  gain  and  loss  representing  a  net 
increase  of  4,502,130  short  tons. 

The  rapid  growth  of  the  bituminous  coal  production,  compared 
with  that  of  anthracite  during  recent  years,  nas  been  marked  and 
forms  one  of  the  interesting  features  connected  with  the  statistics  of 
the  coal-mining  industry.  Attention  has  been  called  to  this  in  some 
of  the  previous  reports  of  this  series,  and  the  following  table  has  been 
prepared,  showing  the  average  production  of  Pennsylvania  anthracite 
ana  of  bituminous  coal  tmoughout  the  United  States  by  5-year 
periods  for  31  years,  from  1876  to  1905  and  for  1906.  It  will  be  seen 
from  this  table  that  the  average  production  of  anthracite  during  the  5 
years  from  1901-1905  was  2.59  times  the  average  yearly  production 
TTom  1876  to  1880,  and  that  the  bituminous  production  for  the  later 
period  was  nearly  7.5  times  that  of  the  earlier.  The  total  production 
of  bituminous  coal  in  1906  was  9.4  times  and  the  anthracite  produc- 
tion 2.76  times  that  of  the  average  production  of  each,  respectively, 
from  1876  to  1880. 

From  1876  to  1880  the  average  production  of  bituminous  coal  was 
1.41  times  that  of  anthracite,  while  from  1901  to  1905  bituminous 
production  was  4.08  times  that  of  hard  coal.  The  reason  for  this 
comparatively  great  gain  in  bituminous  production  is  not  difficult  to 
understand.  I^r  a  number  of  years  anthracite  has  been  practically 
eliminated  as  a  fuel  for  manufacturing  purposes,  and  its  use  has  been 
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almost  entirely  restricted  to  domestic  consumption  in  the  Eastern 
States.  And  even  for  domestic  pmposes  the  products  of  bituminous 
coal,  coke,  and  gas  are  competing  more  and  more  with  anthracite  in 
the  markets  of  larger  cities  and  towns.  Add  to  this  the  constantly 
increasing  cost  in  the  mining  and  preparation  of  anthracite,  and 
ample  reason  is  furnished  for  the  existing  statistical  situation. 

Production  of  anthracite  and  hituminotis  coal  since  1876,  hy  five-year  averages,  in  short 

tons. 


Period. 


1876-1880 
1881-1885 
1886-1890 
1891-1805 
1806-1900 
1901-1005 
1906 


Anthracite, 
quantity. 


25,800,160 
36,196,188 
43,961,763 
53,405,187 
55,625,265 
66,869»778 
71,282,411 


Bitominoos, 
quantity. 


36,460,776 
71,092,930 
94,446,451 
125,416,327 
171,406,143 
272,503,363 
342,874,867 


Until  1902  Pennsylvania  had  enjoyed  imintemiptedly  the  dis- 
tinction of  producing  more  than  one-half  of  the  entire  coal  output 
of  the  United  Stat^.  The  shortage  produced  by  the  anthracite 
strike  reduced  the  percentage  of  Pennsylvania  to  a  total,  in  1902, 
of  46  per  cent.  Notwithstanding  the  increased  production  in  1903, 
the  tonnage  of  the  State  in  the  latter  year  was  still  shghtly  less  than 
half  the  total  for  the  United  States,  and  in  1904  Pennsylvania's 
percentage  of  the  total  was  49.  The  increase  of  nearly  25,000,000 
tons  in  1905  over  1904  temporarily  reinstated  Pennsylvania  in  this 
respect  with  almost  exactly  50  per  cent  of  the  total  output  of  the 
United  States,  but  the  comparatively  small  net  increase  of  2.3  per 
cent  in  1906,  when  the  total  production  increased  5.5  per  cent,  reduced 
the  Staters  percentage  to  48.4.  It  is  doubtful  if  Pennsylvania  will 
in  the  future  contribute  more  than  half  of  the  country's  total.  In 
1880  Pennsylvania  produced  66  per  cent  of  the  entire  output  of  the 
United  States,  and  although  the  percentage  has  shown  a  aecreasing 
tendency  since  that  time,  the  average  for  the  last  25  years  has  been 
about  53  per  cent  of  the  total.  Pennsylvania  alone  produces  more 
coal  than  any  other  country  in  the  world,  with  the  exception  of  Great 
Britain  and  Germany,  and  exceeds  the  combined  production  of  Austria, 
France,  and  Belgium,  which  rank,  resi)ectively,  as  fourth,  fifth,  and 
sixth  among  the  coal-producing  countries  of  tne  world.  The  foUow- 
ing  table  snows  the  total  production  of  Pennsylvania  and  of  the 
United  States  since  1880,  with  the  percentage  of  the  tonnage  pro- 
duced by  Pennsylvania  in  each  year: 
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Production  of  Peimtglvania  coal  compared  irith  total  Unittd  State*,  1880-1906,  in  thort 
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PBNNaYLVANU  ANTHBACTTE. 

By  William  W.  RtiLmr. 

Compared  with  the  exceptionally  large  tonot^^  of  1905,  the  produc- 
tion and  consumption  of  anthracite  in  the  year  1906  showed  a  material 
decrease.  This  falling  off  in  the  tonnage  is,  however,  easily  accounted 
for.  As  noted  in  the  report  for  1905,  the  weather  conditions  during 
the  winter  of  1904-5  were  such  as  to  drain  heavily  on  the  accumulated 
stocks  of  anthracite,  and  the  demand  during  the  first  three  months  of 
1905  was  especially  large.  The  depleted  stocks  naturally  stimulated 
production,  and  to  this  was  added  tne  fear  of  a  strike  at  the  termi- 
nation of  the  three  years'  agreement  ending  April  1,  1906. 

The  winter  of  1905-6  was  exceptionally  mild,  and  the  large  stocks 
which  had  accumulated  were  not  drawn  upon  heavily,  so  that  the  l!4t 
of  April,  1906,  found  a  large  stock  of  coat  in  first  hands  as  well  as  in 
the  cellars  of  consumers.  It  was  the  general  opinion  of  the  trade  that 
if  a  strike  of  some  length  should  not  occur  the  unconsumed  stocks 
would  act  as  a  drag  on  the  market  for  the  entire  year  and  that  there 
was  little  likelifaoM  of  a  satisfactory  market  until  the  cold  weather 
should  Btimulate  the  demand.  This  seemed  at  the  time  to  be  a  reason- 
able diagnosis  of  the  conditions  and  prospects  of  the  anthracite  trade, 
bnt  the  actual  results  were  surprising  and  at  the  same  time  satisfactory. 

The  suspension  of  mining,  Deginning  April  1  and  lasting  until  May 
16,  resulted  for  the  time  being  in  a  loss  of  about  7,500,000  tons,  based 
upon  a  monthly  production  ot  5,000,000  tons.  Part  of  this  loss  had 
been  anticipated  by  the  increased  production  during  the  first  three 
months  of  1906,  in  the  expectation  of  a  strike,  with  tne  result  that  at 
the  end  of  May  the  shipments  were  only  about  one  month's  production 
less  than  for  the  corresponding  period  of  1905,  although  the  suspension 
lasted  six  weeks.  During  the  remainder  of  the  year  the  shipments 
about  averted  those  of  1905,  there  being  a  net  loss  of  only  5i8,444 
tons  from  June  1, 1906,  as  compared  with  the  corresponding  period 
of  1905. 

These  oommeDts  may  be  best  illustrated  by  a  comparison  of  the 
monthly  shqiments  during  the  two  years  in  question. 
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Monthly  thipmenU  of  anthracite  coal,  1905  and  1906,  tn  long  lotu. 


Month. 

IBOft. 

1906, 

'7:^^°' 

Jnniwn 

4,409,  E78 
8,27«,W1 

bIsmIom 

4,646.749 

fi.aa.sa2 
fi,aoe.BSt 

5,4^0M 

fmm 
'4891  an 
3,2».:30 

6,6TA,0I8 
4,S«),44S 
5  400,511 
4^527  884 
5,»M,7W 

4;«38;028 

Inc    1  WB  608 

Dec',      3a»',iSl 

6M.u,2n. 

M,6M,«S 

Dec.  6,ni.«» 

The  following  extract  from  the  report  for  the  year  1905  indicates 
what  might  have  been  reasonably  expected  for  1906: 

An  investigation  made  amon^  the  retailers  in  tlie  large  eastern  cities — Boston, 
New  York,  Philadelphia,  and  Ba,ltitnore — indicates  that  the  unaold  stocba  in  dealers' 
yarda  at  the  close  of  December,  1905,  were  about  25  per  cent  greater  than  on  Decem- 
ber 31,  1904,  and  that  the  coal  burned  by  consumers  was  correspondingly  less;  that 
is,  the  average  householder  had  on  hand  more  coal  than  usual  at  this  time  of  year, 
and,  instead  of  being  compelled  to  renew  his  stock,  would  probably  be  able  to  do 
without  any  further  purchasing  of  coal  until  well  along  in  spring.  In  fact,  the  gen- 
eral expression  from  the  retailers  was  to  the  effect  that  there  nad  been  nnuBually 
little  restocking,  which  they  attributed  to  the  mild  weather  and  the  compamtiTely 
large  quantities  of  coal  taken  by  their  customers  in  the  fall. 

This  review  is  not  intended  to  indicate  abnormal  or  unsound  conditiona  in  the 
anthracite  trade,  but  simply  to  point  out  the  conditions  governing  the  buMHees  of 
1905  and  their  probable  effects  on  the  current  year's  trade. 

In  view  of  thia  reported  condition  at  the  close  of  1905  the  results 
during  the  year  1906  should  be  regarded  as  much  better  than  had  been 
anticipated. 

In  the  report  for  1905  the  question  of  the  distribution  and  consump- 
tion of  anthracite  was  discussed  at  some  length,  and  the  reader  js 
referred  to  the  pages  of  that  report  for  the  statistics  and  the  infer- 
ences to  be  drawn  therefrom. 

The  general  conclusions  reached  were  to  the  effect  that  the  anthra- 
cite consuming  territory  was  a  comparatively  circumscribed  one,  being 
practically  confined  to  the  States  along  the  Atlantic  seaboard,  but  that 
in  this  territory  the  consumption  of  anthracite  had  kept  pace  relatively 
with  the  increase  of  population,  although  it  had  not  increased  to  the 
same  extent  as  the  consumption  of  bituminous. 

The  production  for  the  year  1905  was  the  largest  on  record,  amounting 
to  69,339,152  long  tons.  Of  this,  61,654,432  tons  (including  244,281 
tons  from  Sullivan  County)  were  shipped  to  market,  1,402,644  tona  were 
sold  about  the  mines  locally,  and  6,282,076  tons  were  used  for  ateam 
and  heat. 

In  1906  this  production  decreased  5,694,142  tons— to  63,646,010  tons— 
of  which  55,986,425  tons  (including  287,830 tons  from  Sullivan  Countv) 
were  shipped  to  market,  1,369,094  tons  were  sold  to  the  local  trade, 
and  6,289,491  tons  were  used  at  the  nunes  for  steam  and  heat  In  con- 
nection with  this  total  product  and  the  quantity  shipped,  it  should  be 
noted  that  3,846,501  lone  tons  were  reclaimed  from  the  culm  b«nk8. 
This  amount  is  relative^  and  actually  larger  than  in  any  prerioua 
jear.     Nearly  all  of  it  is,  of  course,  small-sized  coal  used  for  steam 
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purposes,  only  a  very  small  portion  bein^  larger  than  pea.  The  fol- 
lowing table  shows  the  shipments  from  washeries  from  1890  to  1906, 
inclusive,  compared  with  the  total  shipments: 

ShipmenU  of  arUhracUe  from  washeries  and  total  akipmentSy  1890-1906 y  in  long  tons. 


Year. 


1890. 

1891. 
1892. 
1898. 
1894. 
1895. 

1896. 
1807. 
1898. 

lc0V. 

1900. 

1901. 
1902. 
1903. 
1904. 
1906. 

1906. 


Shipments 

from 
washeries. 

Total 
shipmentR. 

Percentage 
of  washeiy 
output  to 
total  ship- 
ments. 

41,600 

36,615,459 

0.11 

86,702 

90,495 

245,176 

634,116 

1,080,800 

40.^336 
41,893,320 
43,089,637 
41,391,200 
46,511,477 

.21 

.22 

.67 

1.53 

2.62 

895,042 

993,603 

1,099,019 

1,368,275 

2,059,349 

43,177,485 
41,637,864 
41,899,751 
47,665,204 
45,107,484 

2.07 
2.39 
2.62 
2.87 
4.67 

2,567,335 
1,959.466 
3,563,269 
2,800,466 
2,644,046 

53,568,601 
31,200,890 
59,362,831 
57,492,622 
61,410,201 

4.79 
6.28 
6.00 
4.87 
4.31 

3,846,501 

65,698,595 

6.91 

In  addition  to  this  coal  a  considerable  percentage  of  fresh-mined 
coal  has  no  other  market  than  for  steam  purposes,  and  the  proportion 
of  these  small  sizes  has  been  steadily  increasing,  as  will  be  seen  from 
the  following  table,  which  includes  washery  coal: 

Shipments  of  ardhraciley  according  to  sizesj  1890-1906,  in  long  tons. 


Year. 


laoo V 

1801 

1892 

1898 

1894 

1896 

1896 

1897 

1898 

1809 ^ 

1900 :. 

1901 

1902 

19tt 

1904 

1906 

1906 


Sizes  above  pea. 


Quantity. 


28,164,678 

30,604,566 
31,868,278 
32,294,233 
30,482,203 
32,469,367 

30,354,797 
28,510,370 
28,198,532 
31,506,700 
29,162,459 

34,412,974 
19,025,632 
37,738,610 
35,636,661 
37,425,217 

32,894,124 


Percent- 
age. 


76.9 

76.7 
76.0 
74.9 
73.7 
G9.9 

70.3 
68.5 
67.3 
66.1 
64.7 

64.2 
61.0 
63.6 
62.0 
60.9 

59.1 


Pea  and  smaller. 


Quantity. 


8,460,781 

9,843,770 
10,025.042 
10,795,3ai 
10,908,997 
14,042,110 

12,822,688 
13,127,494 
13,701,219 
16,158,604 
15,946,025 

19,156,627 
12.175,258 
21,624,321 
21,855,861 
23,984,984 

22,804,471 


Percent- 
age,    i 


Total  ship- 
ments. 


23.1 

24.3 
24.0 
25.1 
26.3 
30.1 

29.7 
31.5 
32.7 
33.9 
35.3 

35.8 
39.0 
36.4 
88.0 
39.1 

40.9 


36,615,459 

40,448,336 
41,893,320 
43,089,537 
41,391,200 
46,511,477 

43,177,486 
41,637,864 
41.899,761 
47,666.204 
45,107,484 

53,568,601 
31,200,890 
59,362,831 
57,492,522 
61,410,201 

65,698,595 


In  this  table,  which  shows  separately  from  1890  to  1906,  inclusive, 
both  sizes  above  pea  and  pea  and  smaller,  it  will  be  noted  that  the 
latter  division  has  increased  from  23.1  per  cent  in  1890  to  40.9  per 
cent  in  1906.  This  increase  can  not  be  altogether  accounted  for  by 
the  increase  in  the  washery  product,  and  it  is  probable  that  the  two 
main  contributing  causes  are,  first,  that  many  of  the  seams  of  coal  , 
now  mined  are  of  an  inferior  quality  and  are  therefore  producing  a 
grrenter  proportion  of  small-sized  coal  in  their  breaking  down  and^t«^- 
aration,  anc^  second,  that  the  present  limited  demand  iox  \\x\xv^  e.o^ 
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makes  it  necessary  to  break  this  size  down,  resulting  in  the  production 
of  a  corresponding  quantity  of  small  sizes  In  the  operation. 

In  the  taole  given  below  are  shown  the  total  production  of  anthra- 
cite, its  value  at  the  mines,  the  average  number  of  men  employed,  and 
the  average  number  of  days  worked  for  each  of  the  last  five  years. 

Statistics  of  anthracite  production  ^  1902-1906, 


Year. 


1902 
1903 
1904 
1906 
1906 


Quantity 
(long  tons). 


36,940.710 
66, 613, 4M 
65,318,490 
69,339,152 
63,645,010 


Value. 


$76,173,586 
152,086,448 
138,974,020 
141,879,000 
131,917,694 


Ayerage 

Average 

number 

price 

of  men 

per  ton. 

em- 

ployed. 

$2.85 

148,141 

2.50 

160,483 

2.85 

165,861 

2.25 

165,406 

2.30 

162,855 

Ayerage 

number 

of  days 

worked. 


116 
206 
200 
218 
195 


In  the  valuation  of  the  product  the  coal  used  for  steam  and  heat  at 
the  mines  is  not  considered,  as  it  is  largely  culm  and  dirt  and  not 
marketable. 

In  the  following  table  is  shown  the  production  of  the  several 
counties  embraced  in  the  anthracite  fields,  divided  to  show  the  quantity 
of  coal  shipped,  the  coal  sold  locally,  and  the  quantity  used  for  steam 
and  heat. 

Anthracite  production  in  1905  and  1906^  by  counties,  in  long  tons, 

lfe>05. 


County. 


Susauehanna ^ 

Lackawanna 

Luzerne 

Carbon 

Schuylkill 

Columbia 

Sullivan 

Northumberland 

Dauphin 

Total 


Sold  to 

Used  at 

Shipments. 

local  trade 
and 

mines  for 
steam  and 

employees. 

heat. 

563,882 

8,803 

84,588 

16,044,175 

384,668 

1,097,162 

23,405,910 

584,890 

2,226,718 

1,910,390 

44,117 

288,722 

13,734,616 

230,383 

1,814,416 

986,592 

16,915 

94,437 

244,231 

4,286 

26,650 

4,221,377 

108.022 

690,699 

543,259 

20,560 

160,604 

61,654,432 

1,402,644 

6,282,078 

ToUl. 


607,273 

17,626,905 

26^216,518 

2,198,229 

15,779,415 

1,097.944 

274,167 

4,920,096 

724.613 

09,838,152 


10O6. 


Susquehanna 

Lackawanna 

Luzerne 

Carbon 

Schuylkill 

Columbia 

Sullivan 

Northumberland 
Dauphin 

Total 


15 

20 

1 

12 


456.  %7 
,015,345 
,636,738 
,744,229 
,512,308 

736,816 

287,830 
,143,877 

452,315 


65,986.425 


8,542 

370,577 

550,661 

64.164 

229.125 

14.548 

4.548 

106.361 

20,668 


1,369,094 


36,869 

1.141.797 

2.269,890 

214,180 

1,722,600 

107,989 

27.825 

595,818 

188,128 


601,878 

16,627.719 

28,447.289 

2,022.608 

14.464.0B3 

859.  SOS 

820,203 

4,846,056 

656,006 


6,289,491 


68,645,010 


In  order  to  continue  the  record  of  anthracite  shipments  from  the 
earliest  date  to  the  close  of  1906,  the  following  table  gives  the  yearly 
shipments,  divided  according  to  the  three  trade  regions.  Tliese  ship- 
ments include  only  coal  loaaed  on  cars  for  line  or  tide-water  points, 
and  do  not  include  any  coal  sold  locally  or  used  at  and  about  the 
mines,  nor  the  shipments  from  the  Sullivan  County  mines. 
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Annual  MpmerUs  from  the  Schuylkill^  Lehigh^  and  Wyoming  regions^  1820-1006,  in 

long  tons. 


Year. 


IffiO. 

1821. 
1S22. 
182S. 
1824. 

iea&. 

182S. 
1827. 
1828. 
1829. 
1880. 

1881. 

1882. 

1883 

1834. 

1885. 

1886. 
1887. 
1888. 
188». 
1840. 

1841. 

1042. 
184S. 
1844. 
1845. 

1846. 
1847. 
IMS. 
1849. 
1S60. 

1851. 
1852. 
1858. 
1854. 
1855. 

1856. 
1867. 
1856. 
1860. 
1860. 

1861. 
1862: 
1863. 
1864. 
1865. 

1866. 
1867. 
1868. 
1869. 
1870. 

isn. 

1872. 
187S. 
1874. 
1875. 

1876. 
1877. 
1878. 
1879. 
1880. 

1881. 
1882. 
1888. 
1884. 
1886. 


1887. 


Schuylkill  region. 


Quantity. 


Percent- 
age. 


1,480 
1,128 
1,567 
6,500 

16,767 
81,360 
47,284 
79.978 
^V|  vB4 

81,854 
209,271 
252,971 
226,692 
889,508 

482,045 
680,152 
446,875 
475,077 
490,506 

624,466 
563,278 
710,200 
887,987 
1,131,724 

1,806,500 
1,665,785 
1,738,721 
1,728,500 
1,840,620 

2,828,525 
2,686,835 
2,665,110 
8,191,670 
3,552,943 

8,603,029 
8,878,797 
8,278,245 
8,448,706 
8,749,682 

8,160,747 
8,872,663 
8,911,683 
4,161,970 
4,366,959 

6,787,902 
6,161,671 
6,830,737 
6,775,188 
4,968,157 

6,662,772 
6,694,890 
7,212,601 
6,866,677 
6,281,712 

6,221,934 
8,195,042 
6,282,226 
8,060,829 
7,564,742 

•  9,253,966 
9,460,286 

10,074,726 
9,476,814 
9,466,426 

9,881,407 
10,609,026 
10,664.116 
10.486,166 
10,867,822 


39.79 
16.23 
14.10 
18.60 

34.90 
49.44 
61.00 
71.85 
51.50 

46.29 
57.61 
61.87 
60.19 
60.54 

63.16 
60.98 
60.49 
58.05 
56.76 

65.07 
62.62 
56.21 
54.45 
56.22 

55.62 
57.79 
66.12 
53.30 
54.80 

52.34 

62.81. 

51.30 

53.14 

53.77 

52.91 
50.77 
47.86 
44.16 
44.04 

39.74 
42.86 
40.90 
40.89 
45.14 

45.56 
89.74 
38.52 
41.66 
80.70 

41.74 
34.03 
33.97 
34.09 
31.87 

33.63 
39.35 
35.68 
34.28 
32.23 

32.46 
32.48 
31.69 
30.85 
30.01 

29.19 
30.63 
27.93 
29.28 
29.68 


Lehigh  region. 


Quantity. 


365 

1.073 
2,240 
5,823 
9,541 
28,393 

31,280 
32,074 
30,232 
25,110 
41,7.^0 

40,966 

70,000 

123,001 

106,244 

131,250 

148,211 
223,902 
213,615 
221,026 
225,313 

143,037 
272,540 
267,793 
377,002 
429,453 

517,116 
633,507 
670,321 
781,566 
690,456 

964,224 
1,072,136 
1,054,309 
1,207,186 
1,284,113 

1,351,970 
1,318,541 
1,380,030 
1,628.311 
1,821,674 

1,738,377 
1,351,054 
1,894.713 
2,054.669 
2,040,913 

2,179,364 
2,502,054 
2,502,682 
1,949,673 
3,239,374 

2.235,707 
3,873,339 
3,705,596 
3,773,836 
2,834,605 

3,854,919 
4,332,760 
3,237,449 
4,595.567 
4,463,221 

5,294,676 
5,689,437 
6,113,809 
5,662,21>6 
5,898,0:14 

5,723,129 
4,317.0(n 
5,639,236 
6,294,073 
6,329,658 


Percent- 
age. 


60.21 
83.77 
85.90 
81.40 

65.10 
50.56 
39.00 
22.40 
23.90 

23.17 
19.27 
25.22 
28.21 
23.41 

21.66 
25.75 
28.92 
27.01 
26.07 

14.90 
24.59 
21.19 
23.12 
21.33 

22.07 
21.98 
21.70 
24.10 
20.56 

21.68 
21.47 
20.29 
20.13 
19.43 

19. 52 
19.84 
20.18 
•20.86 
21.40 

21.85 
17.17 
19.80 
20.19 
21.14 

17.15 
19.27 
18.13 
14.06 
20.02 

14.24 
19.70 
17.46 
18.73 
14.38 

20.84 
20.80 
18.40 
17.58 
19.05 

18. 58 
19.54 
19.23 
18.11 
18.65 

17.89 
12.55 
14.78 
17.67 
17.28 


Wyoming  region. 


Quantity 


I  Percent- 
age. 


7,000 
43,000 

54,000 
84,000 
111.777 
43,700 
90,000 

103,861 
115,387 
78,207 
122,300 
148,470 

192,270 
252,599 
285, 6a5 
366,911 
451,836 

518,389 
583,067 
685,196 
732.910 
827,823  I 

1,156,167 
1,2*4,500 
1, 475, 732 
1,603,478 
1,771,511 

1,972,581 
1,962.603 
2.186,094 
2,731,236 
2,941,817 

3,055,140 
3, 145, 770 
3,759.610 
3, 960, 836 
3,254,519 

4,736,616 
5,325,U00 
5,968,146 
6,141,369 
7,974,660 

6,911,242 
9, 101, 549 

10,309,755 
9, 504, 406 

10,596,155 

8,424,158 

8, 300, 377 

8,085,587 

12,5»),293 

11,419,279 

13,951,383  ; 
13,971,371  ; 
15,604,492  : 
15, 677, 763  i 
16, 236, 470 

17,031,826  , 
19,684,929  I 
21,852,366 
19,036,835 
19,417,979  I 


6.25 
24.60 

30.54 
23.12 
22.91 
11.60 
16.05 

15. 18 
13.27 
10.59 
14.94 
17.18 

20.03 
22.79 
22.60 
22.43 
22. 45 

22.11 
20.23 
22.18 
22.60 
24.64 

25.98 
25.72 
•28.41 
26.73 
26.80 


28.47 
29.39 
31.96 
34.98 
34.56 

38.41 

;^.97 

39.30 
38.92 
33.72 

37.29 
40.99 
43.25 
44.28 
49.28 

44.02 
46.27 
48.57 
47.18 
53.75 

45.53 
39.85 
45. 92 
48.11 
48.72 

48.96 
47.98 
49.08 
51.04 
51.34 

52.82 
56.82 
57.29 
53.16 
53.04 


Total. 
Quantity. 


1 
1 
1 
2 

2 
2 
3 
3 
3 

4 
4 
5 
6 
6 

6 
6 
6 
I 

8 

7 
■  7 

9 
10 

9 

12 
V>. 
13 
13 
16 

15 
19 
21 
20 
19 

18 
20 
17 
26 
•23 

28 
29 
31 
30 
31 

32 
34 
38 
35 
36 


366 

1,073 

3,720 

6,951 

11,108 

34,893 

48,047 

63,484 

77,516 

112,083 

174,734 

176.820 
363,271 
487,749 
376,636 
560,758 

684,117 
869,441 
738,697 
818,402 
864,379 

959,773 
108, 412 
263,598 
630,850 
013,013 

344,005 
88*2,309 
089,238 
•2i2, 966 
358,899 

448,916 
993,471 
195, 151 
002,334 
608,567 

927,580 
644,941 
839,369 
808, 255 
513,123 

964,2()4 
869, 407 
566.006 
177, 475 
652,391 

703,882 
988, 725 
801,465 
866, 180 
182, 191 

699,721 
669, 778 
227.952 
145,121 
712, 472 

501,011 
828,179 
605, '262 
142,689 
437,242 

500,017 
120,096 
793,027 
718,293 
623,530 

136,362 
641,018 
145,718 
817,093 
615,469 
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Annual  shipments  from  the  Schuylkill^  Lehigh^  and  Wyoming  regions,  lStO-1906,  in 

long  tons — Continued. 


Schuylkill  region. 

Lehigh  region. 

Wyoming  region. 

Total. 

Year. 

Quantity. 

Percent- 
age. 

Quantity. 

Percent- 
age. 

Quantity. 

Percent- 
age. 

Quantity. 

1891 

12,741,258 
12,626,784 
12,357,444 
12,035,005 
14,269,932 

13,097,571 
12,181,061 
12,078,875 
14,199,009 
13,502,732 

16,019,591 
8,471,391 
16,474,790 
16,379,293 
17,703,099 

16,011,285 

31.50 
30.14 
28.68 
29.08 
30.68 

30.34 
29.26 
28.83 
29.79 
29.94 

6,881,838 
6,461,076 
6,892,352 
6,706,434 
7,298,124 

6,490,441 
6,249,640 
6,253,109 
6,887,909 
6. 918. 627 

15.78 
16.40 
15.99 
16.20 
15.69 

15.03 
15.00 
14.92 
14.45 
15.33 

13.45 

n.i2 

12.07 
12.36 
12.78 

12.65 

21,325,240 
22,815,480 
23,839,741 
22,650,761 
24,943,421 

23,589,473 
23,207,263 
23,567,767 
26,578,286 
24,686,125 

30,387,036 
19,258,763 
35,723,258 
34,006.009 
35,857,897 

9,1.  <vio.  fioa 

62.72 
54.46 
55.38 
54.72 
56.63 

54.68 
55.74 
56.25 
55.76 
54.73 

56.63 
61.73 
60.18 
59.16 
58.39 

58.60 

40,448,336 

1892 

41,898.340 

1893 

43,089,687 

1894 

41,891,200 

1895 

46,611,477 

1896 

4S»177,485 

1897 

41,637,864 

1898 

41,899,761 

1899 

47.666.204 

1900 

45,107,484 
58,668,601 

1901 

29.92          7,211,974 
27.15  1        3,470,736 
27.75          7,164,783 
28.49          7,107,220 
28.83          7,849,206 

28.75'        7,046,617 

1902 

31.2UU,890 

1903 

69.362,831 

1904 

67,492,522 

1905 

61,410.201 

1906 

55,698.895 

Total  .... 

484,512,816 

32.50       241,207,379 

1 

16.18 

765,026,113          51.32 

1.490,746,308 

As  has  be^n  customary  in  previous  reports,  a  tabular  arran^ment 
of  the  various  sections  of  the  anthracite  fields  is  given  below,  and  a  list 
of  the  railroads  entering  the  territory. 

Anthracite  coaljieldsy  by  fidd,  local  district^  and  trade  region. 


Coal  field  or  ba.sin. 


Northern 

Eastern  middle. 

Southern 

Western  middle 


Local  district. 


rCarbondale 

Scran  ton , 

Pittston 

Wilkes-Barre 

Plymouth 

Kingston 

Green  Mountain 

Black  Creek 

Hazleton 

Beaver  Meadow. 
Panther  Creek . . 
East  Schuylkill . 
West  Schuylkill. 

Lorberry- 

LykensValley .. 
East  Mahanoy  . . 
WestMahanoy.. 
Shamokin 


Trade  region. 


iwy 


yoming. 


-Lehigh. 


Schuylkill. 


The  above-named  fields  comprise  an  area  of  somewhat  over  480 
square  miles  and  are  located  in  the  eastern-middle  part  of  the  State, 
in  the  counties  of  Carbon,  Columbia,  Lackawanna,  Luzerne,  North- 
umberland, Schuylkill,  and  Susquehanna,  and  are  classed  under  three 
general  divisions,  viz,  Wyoming,  Lehigh,  and  Schuvlkill  regions. 
Geologically  they  are  divided  into  fields  or  basins,  which  are  again 
subdivided  into  districts. 

The  Bernice  field,  in  Sullivan  County,  is  not  included  in  any  of  these 
regions.  The  classification  of  the  product  of  this  field  is  a  matter  of 
much  contention.  The  fracture  of  the  coal  and  some  of  its  physical 
characteristics  are  more  like  some  bituminous  or  semianthracite  coals 
than  strict  anthracite,  but  on  account  of  its  high  percentage  of  fixed 
carbon  and  low  percentage  of  moisture  it  is  classed  as  anuiracite  by 
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the  second  Pennsylvania  geological  survey,  and  the  product  is  so 
included  in  this  report. 

The  tonnage  from  this  field  is  not  included  in  the  sliipments  by 
regions  nor  in  the  division  according  to  sizes. 

The  above  territory  is  reached  by  ten  so-called  initial  railroads,  as 
follows: 

Philadelphia  and  Reading  Railway  Company. 

Lehigh  Valley  Railroad  (S)mpany 

Central  Railroad  of  New  Jersey. 

Delaware,  Lackawanna  and  Western  Railroad  Company. 

Delaware  and  Hudson  Company's  Railroad. 

Pennsylvania  Railroad  Company. 

Erie  Railroad  Company. 

New  York,  Ontario  and  Western  Railroad  Company. 

Delaware,  Susquehanna  and  Schuylkill  Railroad  Company  .a 

New  York,  Susquehanna  and  Western  Railroad  Company  .^ 

PENNSYLVANLV    BFTUMINOUS    COAL. 

Total  production  in  1906,  129,293,206  short  tons;  spot  value, 
$130,290,651. 

In  the  production  of  bituminous  coal  alone,  Pennsylvania  far 
outranks  any  of  the  other  coal-producing  States,  the  output  in  1906 
being  nearly  three  times  that  of  West  Virginia,  which  was  the  second 
coal-producing  State,  and  exceeding  that  of  West  Virginia,  Illinois, 
Ohio,  and  Alabama  combined.  Compared  with  1905,  which  was  in 
itself  a  record-breaking  year,  the  production  of  bituminous  coal  in 
Pennsylvania  shows  an  increase  of  10,879,569  tons,  or  9.2  per  cent,  in 
quantity,  and  of  $16,900,144,  or  14.9  per  cent,  in  value.  As  in  1905, 
tne  two  counties  of  Fayette  and  Westmoreland,  which  embrace  the 
Connellsville  coking  district,  were  responsible  for  a  large  part  of  the 
gain  in  production,  their  combined  increase  amounting  to  7,368,156 
tons,  or  nearly  70  per  cent  of  the  total.  The  production  of  Allegheny 
County  increased  3,160,417  tons,  and  that  of  Washington  County 
2,105,354  tons.  These  and  some  other  less  important  increases  were 
in  part  oflFset  by  losses  in  some  of  the  other  counties.  The  largest 
decreases  were  sustained  by  Clearfield  County,  whose  production 
decreased  1,303,560  short  tons,  and  Jefferson  County,  whose  output 
decreased  1,233,790  tons.  The  combined  production  of  Fayette  and 
Westmoreland  counties  in  1906  amounted  to  54,617,871  short  tons, 
an  amount  larger  by  over  11,000,000  tons  than  the  total  production 
of  West  Virginia,  and  nearly  twice  as  large  as  that  of  Ohio.  Each 
of  these  counties  produced  over  27,000,000  tons,  Westmoreland  hav- 
ing a  slight  advantage  in  tonnage,  while  Fayette  took  the  honor  in 
respect  to  value.  Of  the  25  coal-producing  counties  in  the  State,  16 
reported  increased  production  in  1906  and  9  showed  decreases. 

Of  the  total  production  in  1906,  54,146,  314  tons,  or  41.88  per  cent, 
were  undercut  dv  machines.  The  total  number  of  machines  reported 
was  4,515,  of  wnich  3,103  were  of  the  pick  or  puncher  type,  1,393 
were  chain,  and  19  were  long-wall  machines.  In  1905  there  were 
4y254  machines  in  use,  and  the  machine-mined  product  was  49,335,660 
short  tons,  or  41.7  per  cent. 

The  total  number  of  men  employed  in  the  bituminous  coal  mines 
of  Pennsylvania  in  1906  was  152,099,  who  worked  an  average  of  231 

•  Part  of  Lehigh  Valley  system.  <>  Part  of  Erie  system. 
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days^  against  143,629  men  working  the  same  number  of  days  in  1905. 
The  average  production  per  man  was  850.1  tons  for  the  year  and  3.68 
tons  per  day^  against  824.4  tons  and  3.57  tons,  respectively,  in  1905. 

The  majontv  of  the  bituminous  mines  in  Pennsylvania  are  operated 
on  the  basis  of  an  8-hour  day.  In  1906,  731  mines,  employing  89,801 
men,  worked  8  hours;  233  mines,  employing  25,695  men,  worked  9 
•  hours;  and  190  mines,  employing  30,895  men,  worked  10  hours.  A 
few  mines  reported  less  than  8  hours  and  a  few  more  reported  "8  to 
9,"  "8  to  10,''  and  "9  to  10"  hours. 

The  time  lost  by  the  bituminous  coal  miners  during  the  eleven 
weeks'  susi)ension  of  work,  from  April  1  to  June  18,  and  by  other 
strikes  during  the  year,  was  equivalent  to  3,941,835  working  days, 
59,593  men  being  idle  for  an  average  of  66  days  each.  The  number  of 
men  idle  represented  39  per  cent  of  the  total  bituminous  mine  workers, 
and  the  aggr^ate  time  lost  was  equal  to  11  per  cent  of  the  total  tiine 
made  by  ftie  152,099  men  employed.  To  designate  this  period  of 
idleness  as  "time  lost"  is  probaoly  a  misapplied  figure  of  speech,  for 
the  average  time  made  by  the  bituminous  mine  workers  in  1906 — 231 
days — ^was  the  same  as  that  recorded  in  1905,  when  the  loss  of  time 
due  to  labor  disaffections  was  a  negligible  factor.  It  is  doubtful  if 
the  production  of  bituminous  coal  in  Pennsylvania  in  1906  would 
have  been  much  larger,  if  any  at  all,  had  mining  operations  been 
carried  on  uninterruptedly  during  the  year,  for  in  anticipation  of  the 
suspension,  production  had  been  pushed  to  the  utmost  for  several 
months  prior  to  April  1  and  stocks  were  accumulated,  which  to  a 
great  extent  tided  over  the  emergency,  and  the  shortage  which  occur- 
red was  made  up  by  a  greater  intensity  of  labor  wnen  operations 
were  resumed  in  tFune. 

The  casualty  record  among  the  bituminous  mine  workers,  as  re- 
ported by  Mr.  James  E.  Roderick,  chief  of  the  department  or  mines 
at  Harrisburg,  shows  that  in  1906  there  were  477  men  killed  and  1,160 
injured,  as  compared  with  479  men  killed  and  1,076  injured  in  1905. 
Of  the  men  killed  in  1906,  269  were  married,  and  they  left  fatherless 
a  total  of  566  children.  The  death  rate  per  thousand  in  1906  was 
3.14  and  the  number  of  tons  mined  for  each  life  lost  was  271,055, 
against  a  death  rate  of  3.33  and  247,210  tons  for  each  death  in  1905. 
Of  the  total  deaths^  only  10  were  due  to  dust  of  gas  explosions,  while 
a  total  of  305  fell  victims  to  falls  of  roof  either  in  rooms  or  gangways. 

The  statistics  of  production,  by  counties,  during  1905  and  1906, 
with  the  distribution  of  the  product  for  consumption,  are  shown  in 
the  following  tables: 


Biiumtiiput  ooal  production 


of  Pttmii/lvania  in  190B  and  1906,  by  covniia,  in  thtrrt  loni. 
leoo. 


Coonty. 

Loaded 

trsda 

UldllMd 

brem- 
ploywa. 

Uaedflt 
'aoT 

hBSl. 

S 

;• 

Total 

jr. 

n^ 

Atot- 

SSS:::::; 

10,(l»;3S3 

"man 
i4,'m;ois 

4Z3.I!ZS 

334.  sal 

11 

l[813 
IB.OM 

'•"'SS 

r!S 

^;S 

fi.saa 

17,345 
lS,B3e 

1;g 

23,141 
1SK;S28 

HUB 

743 
11,087 

zsaiisa 

ii 

i 

•sis 

10.6(3 

8;844" 

■J:^:S1! 

S4S,T« 

SIS 
Si? 
"■S:g 
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a,  oat,™ 
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(13,064,340 
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13,043,476 
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I 
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27,028 
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113,390.607 

■» 
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3,433,081 
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The  increase  or  decrease  in  each  county  in  1906  as  comiMred  with 
1905  is  shown  in  the  following  table,  which  exhibits  also  tne  ]»wliio- 
tion,  by  counties,  during  the  last  five  years: 

Bituminous  coal  production  of  PennsylT€mia,  1902-1906,  by  couniieB,  in  Jtort  Umt. 


County. 


19Q2. 


Allegheny 11,919,569 

Annstrong 1,793,179 

Beaver 225,162 

Bedford 797,248 

BlAir 338,204 

Batter 454,166 

Cambria 10,561,835 

Center 1,000,598 

Clarion 458,221 

Clearfield 7,334,785 

Clinton 365,732 

Elk 756,182 

Fayette 18,988,058 

Greene 25,550 

Huntingdon 460,485 

Indiana 1,655,281 

Jefferson 6,063,494 

Lawrence 212, 445 

Lycoming 112,820 

Mercer 628,713 

Somerset 5,911,326 

Tioga 1,149.849 

Washington 8,529,954 

Westmoreland 18,811,511 

Small  mines (a; 

Total 98,574.367 

Total  value $106.032, 460 


1903. 


1904. 


19Q& 


I 


1906l 


(+) 


(-). 


12,689,225  i 

1,920,584  , 
180,102 
926,334 
309,736  ' 
649,033  ! 
10,942,496 
759,458 
531,630 

7,462,682 
403.543 

1,339,281 

19,613,161 

153,000 

500,647 

2,043,140 

6,474,764 

232,992 

57,030 

704,747 

6,957,751 
905,668 

9,216,267 

19,127,904 

M5,983 


12,291,261 

1,996,661 

67,923 

540.850 

244,982 

407,316 

10,845.560 

712,036 

551,532 

5,746,870 

341,967 

1,129,231 

19,231,011 

80,646 

487,223 

2,683,951 

6,043,564 

182,662 

78.837 

619,648 

5.317,161 

616,828 

8,900,254 

18,668,974 

641,380 


103,117,178  ;  97.938,287 
$121,752,750  $94,428,219 


13,062,810 

2,407,314 

82,576 

752,  n5 

348,749 

550,580 

12,000,801 

810,441 

n4,478 

7,248,305 

296,068 

1,249,337 

24,250,960 

105.000 

559,030 

4,477,431 

6,383,965 

267,470 

33,844 

707,964 

6,412,672 

706,723 

10,609.051 

22.996,726 

6  75,650 


118,413,637 
$113,390,507 


16,88,027 

2,574,756 

81,521 

734.855 


12,49.158 

805,434 

719,548 

5,944,745 


I 


77,414 

1,1« 
17.80 


c 

+ 

+ 
+ 


+ 
+ 

0,674,191 

826,825!+ 

12.n4,406  + 

27,573,420  '+ 

ft  125, 939  i+ 


-     1, 


Ml.  730 
81103 
5wOSO 


944,367 

27,044,451 

144,251 

630,155 

4,657.457 

5^160,196 

257,n6 


€3.314 
304.870 


n,iii 

180.006 

1,233. 7H> 

9.751 

io.a 

134. 6M 

261.519 

120.203 

2,105.354 

4, 574.  en 

50.280 


129.293,206  '+  10.879.589 
$130,290,651  .+816,900,144 


o  Small  mines  production  included  in  county  distribution. 
fr  Includes  production  of  Cameron  County. 

The  bituminous  coal  field  of  Pennsylvania  includes  an  area  of 
about  12,200  square  miles  in  the  western  part  of  the  State.  The 
coal-bearing  rocks  lie  in  the  form  of  a  number  of  canoe-shaped 
troughs  extending  northeast  and  southwest.  There  are  6  or  more  of 
these  troughs,  and  they  lie  at  successively  lower  levels  in  going 
toward  the  Onio  River  from  either  the  east  or  the  west,  the  whole 
tending  to  form  a  major  shallow  trough,  whose  axis  runs  roughly 
from  Pittsburg  to  Huntington,  W.  Va.  The  folds  diminish  in  strength 
in  going  westward  from  the  Allegheny  front.  Around  the  rim  of  the 
major  trough  occur  the  outcrops  of  the  lower  measures*  in  the  center 
the  lower  measures  are  deeply  buried,  and  the  exposed  rocks  belong 
to  tha  upper  measures. 

The  coal-bearing  rocks  all  belong  to  the  Pennsylvanian  series,  and 
have  a  total  thiclmess  in  the  southwest  comer  oi  the  State  of  about 
2,600  feet.  The  great  bulk  of  the  coal  mined  comes  from  the  Alle- 
gheny and  Monongahela  formations,  formerly  known  as  the  Lower 
and  the  Upper  Productive  Measures.  Below  the  Allegheny  formation 
is  the  Pottsville,  containing  the  Sharon  and  the  Mercer  coals,  which 
reach  workable  thickness  only  veir  locally.  The  Allegheny  or  Lower 
Productive  Measures,  with  a  thicfeness  of  from  250  to  350  feet,  con- 
tain at  least  7  coal  horizons,  all  of  which  yield  workable  coal 
locally.  They  are  called,  beginning  at  the  bottom,  the  Brookville, 
Clarion,  Lower  Kittanning,  Middle  Kittanningj  Upper  Kittanning, 
Lower  Freeport,  and  Upper  Freeport  coals.  It  is  now  definitely  rec- 
ognized that  the  coals  of  these  horizons  do  not  occur  in  continuous 
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beds  and  in  many  cases  not  in  exactly  the  same  horizons.  As  a  rule, 
they  are  not  characterized  by  details  of  section,  roof,  or  floor,  so  that 
they  can  not  be  clearly  recognized,  except  over  limited  parts  of  the 
field.  No  one  of  them  is  continuously  workable,  but  the  Lower 
Kittanning  and  the  Upper  Freeport  coals  are  widely  workable,  and 
the  Lower  Freeport  has  a  splendid  development  over  several  counties 
in  the  northeast  part  of  the  field.  The  Brookville  or  *'A"  coal  is  of 
workable  thickness  in  spots  over  a  large  part  of  the  marginal  belt  of 
the  coal  measures,  especially  in  Jefferson,  Clearfield,  Center,  Cambria, 
and  Somerset  counties.  The  Clarion  or  ^'A'"  coal  reaches  workable 
thickness  in  about  the  same  belt,  though  the  two  are  seldom  of  work- 
able thickness  in  the  same  section.  Both  of  these  coals  are  apt  to  be 
impure  when  thick.  The  Lower  Kittanning  or  *'B"  coal  is  tne  most 
persistent,  unifoiin,  and  reliable  of  the  Allegheny  coals,  although  it 
IS  thinner  than  the  Freeport  coals,  seldom  exceeding  a  thickness  of  4 
feet.  It  is  exposed  in  workable  thickness  and  purity  in  11  of  the 
counties.  The  Middle  and  the  Upper  Kittanning  horizons,  *^C  and 
*'C',''  contain  but  little  workable  coal,  though  the  Upper  Kittanning 
shows  cannel  coal  at  a  number  of  points,  and  stands  forth  in  produc- 
tivity. The  Lower  Freeport  coal,  **D,"  is  finely  developed  in  Clear- 
field, Jefferson,  Indiana,  and  Cambria  counties — in  the  well-known 
Moshannon  (Clearfield),  Reynoldsville-Punxsutawney;,  and  Bames- 
boro-Patton  basins.  Over  most  of  the  rest  of  the  territory  this  seam 
is  either  worthless  or  of  too  low  grade  for  competition  in  the  present 
market.  The  Upper  Freeport  or  coal  '^E^'  is  a  variable  and  com- 
plex bed,  extending  in  gross  workable  thickness  over  most  of  its  area, 
although  over  a  considerable  part  of  this  territory  it  is  too  much 
broken  up  and  too  impure  for  profitable  mining.  It  appears  to  be 
entirely  absent  in  some  localities. 

As  a  whole,  the  Allegheny  formation  yields  about  40  per  cent  of  the 
total  output  of  bituminous  coal  in  this  State. 

For  about  600  feet  above  the  Upper  Freeport  bed  occurs  the  Cone- 
maugh  formation,  or  Lower  Barren  Measures.  It  contains  6  or  more 
coals,  which,  however,  are  only  very  locally  workable. 

Just  over  the  top  of  this  formation  comes  the  Pittsburg  coal,  the 
most  uniform  in  aualitv  and  tliickness,  and  for  a  given  area  the 
most  valuable  coal  bed  in  the  bituminous  field  of  Pennsylvania. 
Although  not  of  as  high  a  grade  as  the  best  of  the  Allegheny  coals  to 
the  east,  and  although  varying  greatly  in  quality  from  east  to  west, 
on  the  whole  the  Pittsburg  coal,  on  account  of  its  thickness,  its  regu- 
larity, its  high  grade,  and  its  adaptability  for  the  production  of  coke 
and  illuminating  gas,  has  long  been  the  most  famous  bituminous  coal 
seam  in  America.  It  is  confined  to  the  southwestern  part  of  the 
State.  The  seam  will  give  9  feet  of  available  coal  over  large  areas, 
and  seldom  runs  under  4  feet.  Above  the  Pittsburg  coal  occurs  the 
Redstone,  Sewicklev,  Uniontown,  and  Waynesburg  coals,  which  are 
of  good  workable  thickness  locally,  but  in  the  presence  of  the  great 
Pittsburg  coal  are  but  little  mined. 

During  1906  detailed  areal  and  economic  surveys  of  the  Johnstown, 
Clarion,  and  Sewickley  quadrangles  in  Pennsylvania  were  nearly  or 

auite  completed.  Additional  work  was  done  on  the  Punxsutawney, 
urwensville,  and  Houtzdale  quadrangles.  At  the  end  of  the  year 
manuscripts  for  the  folios  and  economic  bulletins  on  the  Newcastle 
and  Johnstown  quadrangles  of  Pennsylvania  were  nearing  coi3i^V^\A.Q\i. 
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Folios  and  economic  bulletins  are  in  preparation  on  the  Punxsutawney, 
Curwensville,  Houtzdale,  Bamesboro,  and  Patton  quadrangles  of 
Pennsylvania,  and  folios  on  the  Claysville,  Burgettstown,  Sewickley, 
and  Clarion  quadrangles  have  been  started. 

The  work  m  Pennsylvania  was  done  by  the  United  States  Geolog- 
ical Survey  in  cooperation  with  the  State. 

The  statistics  of  the  early  production  of  bituminous  coal  in  Penn- 
sylvania, particularly  as  compared  with  the  anthracite  records,  are 
sadly  wanting.  The  United  States  census  of  1840  shows  a  produc- 
tion of  bitummous  coal  in  the  State  of  464,826  short  tons.  The  cen- 
sus of  1860  reports  a  production  of  2,690,786  short  tons;  that  of  1870 
shows  a  production  of  7,798,518  short  tons.  The  production  for  the 
intervening  years,  as  shown  in  the  table  on  a  preceding  page,  has 
been  estimated  from  the  best  information  obtainable.  Smce  1871 
the  records  are  official.  The  total  production  of  bituminous  coal,  as 
shown  by  the  above-mentioned  table,  has  amounted  to  1,695,926,076 
short  tons.  The  anthracite  production  from  1814  to  1906  amounted 
to  1,845,906,009  short  tons,  showing  that  the  total  production  of 
the  State  has  been  nearly  evenly  divided  between  the  two  grades. 

TENXIESSEE. 

Total  production  in  1906,  6,259,275  short  tons;  spot  value, 
$7,667,415. 

The  coal  production  of  Tennessee  in  1906  was  the  largest  in  the 
history  of  the  State.  As  compared  with  1905,  which  was  a  year  of 
unprecedented  activity  and  of  maximum  production  up  to  that  time, 
the  output  in  1906  increased  492,585  short  tons,  or  8.5  per  cent,  in 
quantity,  and  $1,089,534,  or  16.6  per  cent,  in  value.  The  average 
price  per  ton  advanced  from  $1.14  m  1905  to  $1.22  in  1906. 

Notwithstanding  this  increased  production,  the  number  of  men 
employed  in  the  coal  mines  of  Tennessee  in  1906  was  11,452,  as  com- 

Eared  with  11,928  in  1905.  The  average  number  of  days  worked, 
owever,  increased  from  221  to  229,  but  the  actual  number  of  work- 
ing days  was  slightly  less  in  1906  than  in  1905,  notwithstanding  the 
increased  production.  Considering  the  tonnage  with  the  total  num- 
ber of  men  employed  and  the  average  number  of  days  worked,  it  is 
shown  that  the  productive  efficiency  in  1906  exhibits  a  marked 
improvement  over  the  preceding  year.  In  1905  the  average  produc- 
tion per  man  was  488.5  short  tons,  and  in  1906  it  was  546.6  tons. 
The  average  daily  production  per  man  increased  from  2.29  to  2.39 
tons. 

There  was  a  decided  increase  in  the  use  of  mining  machines  in  the 
State  during  1906  as  compared  with  the  preceding  year,  but  the  total 
quantity  of  machine-mined  coal  was  scarcely  suflScient  to  affect  the 
statistics  of  labor  efficiency.  In  1906  there  were  128  machines  iq 
use,  as  compared  with  89  in  1905  and  85  in  1904.  The  machine- 
mined  product  in  1906  was  747,500  short  tons,  against  479,471  short 
tons  in  1905  and  440,618  short  tons  in  1904.  The  total  quantity  of 
machine-mined  coal  in  1906  represented  12  per  cent  of  the  total  pro- 
duction. Of  the  128  machines  in  use,  112  were  of  the  pick  or  puncher 
type,  14  were  chain-breast  machines,  and  2  were  long  wall. 

The  statistics  relating  to  the  length  of  working  days  show  that 
about  60  per  cent  of  the  total  number  of  men  employed  in  the  coal 
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mines  of  Tennessee  worked  9  hours  a  day.  In  1906,  6,938  out  of  a 
total  of  11,452  men  worked  9  hours.  These  6,938  men  were  distrib- 
uted among  79  mines.  There  were  30  mines^  emploving  a,  total  of 
4,034  men,  that  worked  10  hours.  These  includea  775  convicts 
employed  at  the  State  mines  at  Petros,  in  Morgan  County.  These 
mines  worked  310  days  in  the  year.  There  were  4  mines,  employing 
a  total  of  246  men,  that  worked  S  hours  a.  day. 

Compared  with  the  loss  of  time  due  to  labor  troubles  in  many 
of  the  coal-producing  States  in  1906,  the  coal-mining  industry  in 
Tennessee  was  not  seriously  affected.  There  were  only  3  mines  in 
which  suspensions  from  strikes  occurred  in  1906.  The  time  lost  was 
represented  by  the  idleness  of  180  men  for  an  average  of  7  days  apiece. 
None  of  the  suspensions  was  of  any  diu'ation,  the  longest  ainoimting 
to  10  days.  In  1905  there  were  150  men  idle  for  an  average  of  32 
days  eacn,  and  the  comparative  freedom  from  labor  troubles  in  both 
of  the  last  two  years  is  probably  responsible  for  the  increased  prod- 
uction in  the  State. 

According  to  Mr.  J.  W.  Allen,  statistician  for  the  commissioner  of 
labor,  there  were  33  fatal  accidents  in  the  coal  mines  of  Tennessee 
in  1906,  against  29  in  1905.  Of  the  men  killed  in  1906,  16  were 
married,  leaving  44  children  fatherless.'  The  death  rate  per  thousand 
of  employees  in  1906  was  2.88  against  2.38  in  1905.  The  number 
of  tons  mined  for  each  life  lost  was  189,675  against  205,634  tons  in 
1905. 

The  statistics  of  production,  by  counties,  during  1905  and  1906, 
with  the  distribution  of  the  product  for  consumption,  are  sliown  in 
the  following  tables : 

Coal  production  of  Tennaaee  in  1905  and  imr,,  by  covntiei,  in  short  toiu. 
li>05. 
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Statistics  of  the  production  of  coal,  by  coiintieS;  during  the  last  five 
years,  with  the  increases  and  decreases  in  1906,  as  compared  with  1905, 
are  shown  in  the  following  table : 

Coal  production  of  Tennessee,  1902-1906,  by  counties^  in  short  tons. 


County. 


1902. 


Andersou 

Campbell 

Claiborne 

Cumberland 

Qrtmdy 

Hamilton 

Marion 

Morgan 

Overton 

Rhea 

Roane 

Scott 

White 

Other   counties 


750,276 
(V54. 165 
748,765 
109,582 
.-i32,550 
250,526 
:U2, 446 
409,642 


and    Hmall 


mmes. 


239,097 

152,947 

98,529 

182, 501 

72,342 


Total 

Total  value. 


4,382,968 
$5,399,721 


1903. 


655,721 
700,368 
784,628 
134,093 
466,642 
264,268 
439.784 
524, 485 
83.340 
231,689 
12^,480 
142,424 
167,900 

73,182 


4,798,004 
$5,979,830 


1904. 


630,109 
804,750 
961,255 

91,718 
357,219 
•252,735 
:i88.605 
484,232 
106.403 
204,992 

98,519 
123.478 
149,286 

128.910 


4,782,211 
$5,642,393 


1905. 


845,778 

1.080,540 

1,020,453 

35,052 

421,210 

296,445 

416,768 

620,587 

84,493 

240,590 

122,403 

140,230 

309,233 

132,908 


5,766,690 
$6,577,881 


1906. 


! 


Increase 

(+)or 
decrease 

(-),i9oa. 


763,834 

1,282,107 

1,099,747 

64,247 

449,367 

316,532 

389,525 

615,705 

81,603 

264,918 

158,421 

168,203 

438,602 

166,464 


6,250,275 
$7,667,415 


+ 
+ 
+ 
+ 
+ 


+ 

+ 
+ 


81,944 

201,567 

79,294 

29.195 

28,157 

20,087 

27,243 

4,882 

2,890 

24,328 

36,018 

27,973 

129,360 

33,556 


+      492,585 
+$1,080,534 


About  4,400  square  niiles  of  the  State  are  underlain  by  coal  meas- 
ures, and  approximately  half  this  area  contains  one  or  more  beds  of 
workable  coal.  The  coal  measures  occupy  a  belt  extending  entirely 
across  the  State  in  a  northeast-southwest  direction.  This  belt  has  a 
width  of  70  miles  at  the  Kentucky  Hne,  and  is  there  practically  con- 
tinuous. At  the  Georgia-Alabama  line  its  width  is  about  50  miles, 
and  only  the  highest  land  is  occupied  by  coal  measures,  the  valleys  of 
the  Tennessee  River  and  its  tributaries  Being  cut  in  Lower  Carbonifer- 
ous formations. 

The  greater  part  of  the  workable  coal  occurs  in  three  basins,  the 
Wartburg,  the  Walden,  and  the  Sewanee. 

The  Wartburg  basin  Ues  north  of  Emory  River,  embracing  portions 
of  Scott,  Anderson,  and  Morgan  counties.  It  is  continuous  north- 
ward with  the  Jellico  basin,  which  lies  partly  in  Tennessee  and  partly 
in  Kentucky.  The  central  portion  of  the  Wartbm'g  basin  is  a  aeeply 
dissected  plateau,  and  its  coal  is  almost  entirely  undeveloped.  Only 
two  beds  are  at  present  worked,  and  these  only  about  the  margins. 
The  higher  of  these  is  in  the  Wartburg  sandstone  and  the  lower, 
probably  corresponding  with  the  Sewanee  bed,  farther  south  in  the 
underlying  Briceville  Siale.  The  latter  coal  bed  averages  about  4 
feet  in  thickness  on  the  eastern  margin  of  the  basin,  decreasing  to  3 
feet  at  its  western  edge.  There  are,  in  addition  to  these  two,  numer- 
ous undeveloped  beds,  several  of  which  are  known  to  be  of  workable 
thickness. 

The  Walden  basin  extends  southwestward  from  Emory  River  to  the 
Georgia  line.  It  is  a  narrow,  unsymmetrical  syncline,  the  beds  having 
a  steep  dip  on  the  eastern  and  a  gentle  dip  on  the  western  margins. 
The  W  alden  basin  contains  several  workable  coal  beds,  the  most  impor- 
tant of  which  is  identified  with  the  Sewanee.  The  development  nas 
thus  far  been  confined  chiefly  to  the  eastern  margin,  where  streams 
flowing  from  the  Walden  plateau  have  cut  narrow  gorges  through  the 
sharply  upturned  strata,  giving  access  to  the  lowest  part  of  the 
£!7iiciine. 
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The  Sewanee  basin  is  also  long  and  narrow  and  extends  parallel 
with  the  Walden  basin,  being  separated  from  the  latter  oy  the 
Sequatchie  Valley.  The  strata  are  practically  horizontal  except  along 
the  mar^  of  the  Sequatchie  Valley,  where  they  are  sharply  upturned. 
This  basm  contains  several  coal  beds,  the  most  important  of  which  is 
the  Sewanee  seam,  which  is  exceptional  for  its  uniformity  of  char- 
acter over  a  very  large  area.  It  averages  about  4  feet  in  thickness. 
The  principal  development  has  been  alon^  the  western  margin  of 
the  Siequatchie  Valley  and  in  the  outliers  of  the  coal  bed  occupying 
the  simmiit  of  the  Cumberland  plateau.  By  far  the  larger  part  of  the 
basin  is  entirely  imdeveloped. 

The  workable  coal  in  the  three  basins  described  above  is  chiefly  in 
the  Walden  formation,  above  the  Lookout  conglomerate.  Locally, 
one  or  more  of  the  three  coal  beds  which  occur  below  the  Lookout 
conglomerate  attain  workable  thickness  and  the  product  is  highly 
esteemed  as  domestic  fuel.  These  lower  beds  are  developed  chiefly 
at  Bonair  and  in  the  vicinity  of  South  Pittsburg. 

The  United  States  census  of  1840  states  that  558  short  tons  of  coal 
were  produced  in  Tennessee  in  that  year.  It  is  probable  that  very 
little  was  mined  in  the  State  prior  to  that  date.  By  1860  the  produc- 
tion had  increased  to  165,300  tons,  but  after  that  date  development 
was  retarded  by  the  civil  war.  Since  1880  the  production  of  Tennes- 
see has  increased  quite  regularly,  but  not  so  rapidly  as  that  of 
Alabama.  The  annual  production  of  the  State  since  1842  is  shown 
in  the  table  on  a  precedmg  page,  giving  the  production  of  coal  in  the 
United  States  from  the  earhest  times  to  the  close  of  1906. 

TEXAS. 

Total  production  in  1906,  1,312,873  short  tons;  spot  value, 
$2,178,901. 

A  decrease  of  over  60  per  cent  in  the  production  of  petroleum  in 
Texas  in  1906,  as  compared  with  the  preceding  year,  gave  an  addi- 
tional impetus  to  coal  mining  in  the  State.  As  a  result  the  produc- 
tion increased  from  1,200,684  short  tons  in  1905,  valued  at  $1 ,968,558, 
to  1,312,873  short  tons  in  1906,  valued  at  $2,178,901,  a  gain  ot  112,189 
short  tons,  or  9.3  per  cent,  in  quantity,  and  of  $210,343,  or  10.7  per 
cent,  in  value.  Most  of  the  increase  in  1906  was  in  the  production  of 
lignite,  which  advanced  from  391,533  short  tons,  valued  at  $284,031, 
to  472,888  short  tons,  valued  at  $399,011,  a  gain  of  81,355  short 
tons  in  quantity,  and  of  $114,980  in  value.  The  average  price  per 
ton  advanced  from  73  to  84  cents.  The  production  of  bituminous 
coal  increased  also,  but  not  in  the  same  proportion  as  did  lignite. 
The  output  of  bituminous  coal  in  1906  amounted  to  839,985  short 
tons,  valued  at  $1,779,890,  against  809,151  short  tons,  valued  at 
$1,684,527,  a  gain  of  30,834  short  tons  in  quantity,  and  of  $95,363 
in  value.  The  average  price  of  bituminous  coal  in  the  State  advanced 
from  $2.08  to  $2.12. 

There  was  employed  in  the  bituminous  and  lignite  mines  of  Texas 
in  1906  a  total  of  3,048  men  who  made  an  average  of  227  working 
days.  The  bituminous  mines  employed  2,333  men  an  average  or 
233  days,  and 'the  lignite  mines  employed  715  men  210  days.  Of 
the  total  number  of  men  employed  m  1906,  1,817,  or  nearly  60  per 
cent,  worked  8  hours  per  day,  and  703  men  worked  10  hours.  No 
regular  time  was  reported  for  the  other  employees.    TVve  w^ex^^ 
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production  per  man  in  1906  was  430.7  tons,  against  399.2  tons  in 
1905.  The  average  daily  production  pei*  man  was  1.90  tons  in  1906, 
compared  with  1.68  tons  in  1905. 

There  were  4  mines  in  1906  (a  gain  of  2  over  1905)  in  which  mining 
machines  were  used,  and  the  number  of  mining  machines  increased 
from  8  to  12.  There  was  not,  however,  any  appreciable  increase  in 
the  output  of  machine-mined  coal,  which  amounted  in  1906  to 
22,682  tons,  against  22,400  tons  in  1905. 

There  were  3  mines  in  which  labor  troubles  occurred  in  1906,  but 
in  none  of  these  instances  was  the  suspension  of  work  of  sufficient 
length  of  time  to  affect  the  production.  One  strike  lasted  6  days, 
one  lasted  9  days,  and  one  10  days.  The  total  number  of  men  idle 
was  1,260,  and  the  average  time  lost  was  7  davs. 

There  were  13  counties  which  produced  coal  or  Ugnite  in  1906,  an 
increase  of  1,  compared  with  1905.  Bituminous  coal  was  produced 
in  7  counties,  namely,  Erath,  McCuUough,  Maverick,  Palo  Pinto, 
Parker,  Webb,  and  Wise;  and  lignite  was  produced  in  6  coimties, 
namely,  Bastrop,  Hopkins,  Houston,  Medina,  Milam,  and  Wood. 

The  statistics  of  production,  by  coimties,  in  1905  and  1906^  with 
the  distribution  of  the  product  tor  consumption,  are  shown  in  the 
following  table.  Owing  to  the  fact  that  there  are  only  one  or  two 
mines  in  each  county,  the  production  of  the  bituminous  and  the  lig- 
nite producing  counties,  respectively,  are  combined. 

Coal  production  of  Texas  in  1905  and  1906 ^  by  counties,  in  short  tons. 

1905. 


County. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 

mines 

for  steam 

and 

heat. 

Total 
quantity. 

Total 
value. 

Avei> 

aKe 

price 

per 

ton. 

Aver- 
age 
num- 
ber of 
day  8 
active. 

Average 
niimber 
of  em- 
ployees. 

Bituminous: 

Erath 

780,127 
382,670 

8,138 
2,743 

20,886 
6,120 

809,151 
391,533 

$1,684,527 
284,031 

$2.08 
.73 

253 
194 

Maverick 

Palo  Pinto 

Parker 

2,269 

Webb 

* 

Wise 

Lignite  : 

Bastrop 

Hopkins 

Houston 

Medina 

730 

Milftni 

Wood 

Total 

1,162,797 

10,881 

27,006 

1,200,684 

1,968,568 

L64 

238 

3,008 

1906. 


Bituminous: 
Erath 

799,974 
-      464,244 

18,428 
3,958 

21,583 
4,686 

839,985 
472,888 

$1,779,890 
399,011 

$2.12 
.84 

233 
210 

McCuliough 

Maverick 

Palo  Pinto 

Parker 

2,333 

Webb 

Wise 

Lignite: 

Bastrop 

Hopkins 

Houston 

Medina 

715 

MUam 

Wood 

Total 

1,264,218 

22,386 

i 

26,209 

1,312,873 

2,178,901 

L66 

227 

3,048 
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The  coals  of  Texas  occur  in  three  coal-bearing  formations — the 
Tertiary,  the  CretaceouS;  and  the  Carboniferous.  In  the  north- 
central  portion  of  the  State  are  found  the  bituminous  coals,  in  the 
field  properly  belonging  to  the  Southwestern  or  Indian  Territory- 
Arkansas  fields,  but  separated  from  them  by  a  barren  area  caused 
by  the  Wichita  uplift.  This  is  designated  by  Mr.  Joseph  A.  Taff^  in 
tne  Twenty-second  Annual  Report  of  the  iJnited  States  Geological 
Survey,  as  the  north  Texas  coal  field.  It  is  about  250  miles  in 
length,  with  an  average  width  of  about  45  miles,  and  contains  approx- 
imately 11,000  square  miles.  The  known  coal-bearing  strata  are, 
however,  much  more  Umited,  being  confined  to  the  central  part  of 
the  entire  field.  The  principal  mining  operations  are  in  Wise,  Palo 
Pinto,  and  Erath  counties,  with  smaller  ones  in  Eastland,  Coleman, 
and  Bowie  counties.  The  coals  of  the  Cretaceous  formation  occur 
in  the  southern  portion  of  the  State,  and  mining  operations  are  car- 
ried on  at  Eagle  Pass,  in  Maverick  Coimty.  Lignite  beds  of  Tertiary 
age  extend  entirely  across  the  State  from  the  eastern  boundary  at 
Sabine  River  in  a  southwesterly  direction  to  the  Rio  Grande.  In  the 
southwestern  extremity,  near  Laredo,  in  Webb  County,  the  lignite 
approaches  bituminous  in  character,  and  the  Webb  County  produc- 
tion is  classed  as  bituminous.  Limite  mining  operations  tave  been 
carried  on  in  Anderson,  Bastrop,  Hopkins,  Houston,  Medina,  Milam, 
Raines,  Robertson,  Shelby,  and  Wood  coimties,  the  principal  operations 
being  in  Medina,  Milam,  and  Wood.  I>uring  the  last  few  years,  or 
since  the  discoveries  of  oil  at  Beamnont,  the  ugnite-producing  indus- 
try has  suffered  greatly  from  the  use  of  fuel  off,  with  which  it  comes 
into  direct  conmetition. 

The  Tenth  L'nited  States  Census  for  1880  did  not  report  any  coal 
production  in  Texas,  the  first  recorded  production  being  for  1884 
and  published  in  Mineral  Resoiu'ces  of  the  United  States.  The  pro- 
duction reported  for  that  year  was  125,000  short  tons.  The  growth 
of  the  industry  since  that  date  is  shown  in  the  table  on  a  preceding 
page,  which  ^ves  the  production  of  coal  in  the  United  States  from 
the  earliest  times  to  the  close  of  1906. 

UTAH. 

Total  production  in  1906,  1,772,551  short  tons;  spot  value, 
$2,408,381. 

The  total  production  in  Utah,  which  had  shown  a  decreasing  ten- 
dency in  1904  and  1905,  felt  as  did  the  other  Rocky  Mountain  States, 
the  influence  of  the  shortage  created  by  the  suspension  of  work  dur- 
ing the  spring  of  1906  in  the  States  of  the  Mississippi  Valley.  All  of 
the  States  in  the  Rocky  Mountain  district^  with  the  exception  of 
North  Dakota,  showed  increased  production  in  1906.  Utah^s  output 
increased  from  1,332,372  short  tons,  valued  at  $1,793,510,  in  1905, 
to  1,772,551  short  tons,  valued  at  $2,408,381,  in  1906,  a  gain  of 
440,179  short  tons,  or  33per  cent,  in  quantity,  and  of  $614,871,  or 
34.3  per  cent,  in  value.  The  percentage  of  increase  in  Utah  was  larger 
than  in  any  of  the  other  coalnproducing  States.  There  was  no  material 
change  in  price,  the  average  for  1906  being  $1.36  per  short  ton,  against 
$1.35  in  1905. 

The  number  of  men  employed  in  the  coal  mines  of  Utah  in  190^ 
was  1,572,  against  1,361  m  1905  and  1,374  in  1904.    TYie  ^^e^x^^ 
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working  time  in  1906  was  288  days,  against  247  days  in  1905  and  294 
days  in  1904.  Utah  enjoys  another  distinction  besides  the  largest 
percentage  of  increase  for  the  year,  and  that  is  in  having  the  highest 
average  production  for  each  man  employed.  In  1906  the  average 
production  per  man  in  Utah  was  1,127.6  tons,  the  nearest  approach 
to  which  was  1,033.7  tons,  the  average  made  in  Wyoming.  In  1905 
Utah's  average  production  per  man  was  979,  against  937.3  tons  for 
Wyoming.  The  average  daily  production  for  each  man  in  Utah  in 
1906  was  3.92,  against  3.96  in  1905. 

Tlie  coal-mining  industry  of  Utah  was  not  in  the  least  disturbed  by 
the  labor  troubles  in  the  spring  of  1906,  there  having  been  no  strikes 
or  suspensions  at  any  of  tne  mines  in  this  State. 

According  to  the  statistics  of  Mr.  Gomer  Thomas,  State  mine 
inspector,  tnere  was  a  total  of  28  accidents  in  the  mines  of  Utah  in 
1906.  Of  these.  7  resulted  fatally.  Of  the  nonfatal  accidents,  15 
were  serious  ana  6  were  of  a  minor  character.  Of  the  men  killed,  2 
were  married  and  left  5  children  fatherless.  Explosions  of  gas  were 
responsible  for  4  of  the  deaths,  and  falls  of  roof  m  the  mining  cham- 
bers were  responsible  for  the  other  3.  Seventeen  of  the  injured 
men  were  hiu't  by  falls  of  roof,  8  of  which  were  in  rooms  and  9  in 
gangways  and  entries.  The  death  rate  per  thousand  employees  was 
4.45.  The  number  of  tons  mined  for  each  life  lost  was  253,222.  In 
the  preceding  year  Mr.  Thomas  reported  the  same  number  of  fatal 
acciaents,  but  the  death  rate  per  thousand  in  1905  was  5.14  and  the 
number  of  tons  for  each  life  lost  was  190,339. 

The  statistics  of  production,  by  counties,  in  1905  and  1906,  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  tables : 

Coal  jyroduciion  of  Utah  in  1905  and  1906,  by  counties,  in  short  tons. 

10O5. 


County. 

Loaded 
at  mines 
for  ship- 
ment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 

for 

steam 

and 

heat. 

Made 
into 
coke. 

Total 
quantity. 

Total 
value. 

Aver- 
age 
prToe 

ton. 

Aver- 
age 
num- 
ber of 
days 
active. 

Average 

number 

of  em- 

plojrees. 

Carbon 

958,999 

6,249 
3,692 

3,484 

6,865 
2,232 

45,513 

247,585 

1,258,346 
3,692 

6,136 

61,966 
2,232 

$1,674,742 
5,084 

11,735 

97,385 
4,564 

$1.33 
1.38 

1.91 

1.57 
2.04 

251 
68 

132 
249 

1,216 

Emery 

11 

Morgan. 

j.       2,632 
\      50,283 

20 
4,818 

28 

8Anpete 

Summit 

TTintft. 

10$ 

cm  ba .......... 

Small  mines 

1 

TotaL.... 

1,011,914 

22,522 

50,351 

247,585 

1,332,372 

1,793,610 

1.35 

247 

1,361 

10O6. 


Carbon 

1,082,660 

5,778 
4,954 

3,137 

6,931 
1,204 

52,235 

552,408 

1,693,081 
4,954 

6,269 

67,043 
1,204 

$2,291,171 
7,356 

14,233 

94,232 
1,389 

$1.35 
1.48 

2.27 

1.41 
1.15 

296 
160 

190 
266 

1,420 

Emery 

30 

Morgan. 

Sanpete 

Simimit 

TTinta. 

}       3,112 
1     56,355 

20 
4,757 

25 
97 

\J  1X1  Mb 

Small  mines 

TotaL 

1,142,127 

21,004 

57,012 

552,408 

• 

1,772,551 

2,408,381 

1.36 

288 

1,672 
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The  statistics,  by  counties,  diiring  the  last  five  years,  with  the 
increases  and  decreases  in  1906  as  compared  with  1905,  are  shown  in 
the  following  table.  It  is  interesting  to  note  that  of  the  total  increase, 
440,179  tons  in  1906,  304,823  tons  represented  the  coal  made  into 
coke  at  the  mines.  This  factor  increased  from  247,585  to  552,408 
tons. 

CocH  production  of  Utah,  1902-1906,  by  counties,  in  short  tons. 


County. 


Carbon 

Emery 

Iron 

Morgan 

Sanpete. 

Summit 

Uinta. 

Small  mines. 


Total 

Total  value. 


1902. 


1,507,689 

4,718 

520 

8,531 
53,063 


1,574,521 
$1,797,454 


1903. 


1,599,986 
8,178 


7,296 

64,054 
1,895 


1,681,409 
12,026,038 


1904. 


1,416,623 
4,031 


7,733 

61,320 
3,320 


1,493,027 
$1,943,440 


1905. 


1,258,346 
3,602 


6,136 

61,966 
2,232 


1,332,372 
$1,793,610 


1906. 


1,693,061 
4,954 


6,269 

67,043 
1,204 


1,772,551 
$2,406,381 


Increase 
(+)  or  de- 
crease (— ), 
1906. 


+  434,735 
+      1,262 


+  133 

+      5,077 
-      1,028 


+  440,179 
+$614,871 


Like  the  other  coal-producing  States  of  the  Rocky  Momitain  region, 
the  coal  areas  of  Utah  are  widely  distributed.  The  largest  field  and 
the  most  important  in  respect  to  thickness  and  development  of  the 
coals,  as  far  as  known,  is  that  of  the  Book  Cliffs,  known  formerly 
as  the  Wasatch  field.  This  field  is  situated  in  the  Book  Cliffs  from 
the  Colorado  line  westward  to  Castle  Gate,  near  the  center  of  the  State, 
and  thence  south  westward  in  the  eastern  escarpment  of  the  Wasatch 
Plateau  to  eastern  Sevier  County.  Its  length  in  the  State  is  about 
160  miles.  Only  the  western  half  has  been  surveyed,  and,  estimated 
from  this  known  part,  the  total  area  will  approximate  about  1,600 
square  miles. 

Next  in  importance  as  regards  known  occurrence  and  development 
of  coal  is  the  Coalville  or  Weber  River  field,  situated  in  Summit 
County,  off  the  eastern  flank  of  the  Wasatch  Mountains.  This  field 
has  an  area  of  a  few  square  miles  of  available  coal.  The  chief  diffi- 
culties in  the  way  of  extensive  development  of  the  Coalville  coals  are 
in  the  nature  of  protracted  faulting  and  tilting  of  the  strata  including 
the  coal  beds.  Other  known  coal  areas  are  Henrys  Fork  and  Ashley 
Creek,  in  the  northeastern  part  of  the  State;  Colob  Plateau,  in  the 
southwestern  part  of  the  State,  and  the  Henry  Mountains  district. 
Workable  coal  beds  are  reported  to  occur  at  a  number  of  places  in 
the  northern  part  of  the  Uinta  Reservation  and  in  Uinta  County, 
but  little  is  known  of  the  extent  and  quality  of  the  coals  in  these 
areas.  The  Tnining  that  has  been  done  was  for  local  use.  Accord- 
ing to  reports  coming  from  the  Colob  and  Uinta  fields,  it  is  possible 
that  their  areas  combined  may  equal  that  of  the  Book  Cliffs  field. 

All  of  the  really  large  mining  properties  are  in  the  western  part  of 
the  Book  Cliffs  field  at  Sunnyside,  Castle  Gate,  Winterquarters,  and 
Clear  Creek,  in  Carbon  Coimty,  which  produces  95  per  cent  o  the  coal 
output  of  the  State.  These  coals,  with  that  at  Cfoalville,  are  of  fair 
grade,  bituminous  in  class  and  of  Cretaceous  age.    Some  of  them 
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make  a  §ood  quality  of  coke,  over  550,000  tons  of  the  total  coal  pro- 
duction m  1906  being  consumed  in  the  manufacture  of  coke.  During 
1906  a  siu^ey  was  made  of  the  eastern  part  of  the  Book  Cliffs  lielcL 
from  Grand  Kiver,  Colorado,  to  Sunnysiae,  Utah,  where  it  connected 
with  the  work  which  had  been  done  during  1905. 

The  United  States  Census  of  1870  credits  Utah  with  a  production 
of  5,800  short  tons,  and  the  growth  of  the  industry  since  tnat  date  is 
shown  in  the  table  on  a  preceding  page,  giving  the  statistics  of  pro- 
duction of  coal  in  the  United  States  from  the  earliest  times  to  the 
close  of  1906. 

VIRGINIA. 

Total  production  in  1906,  4,254,879  short  tons;  spot  value, 
$4,183,991. 

Virginia  is  the  only  one  of  the  important  ^coal-producing  States 
east  of  the  Mississippi  River  whose  production  in  1906  was  less  than 
that  of  1905.  The  decrease,  however,  was  unimportant,  amounting 
to  20.392  short  tons,  or  one-naif  of  1  per  cent.  From  the  standpoint 
of  value  the  year  was  an  entirely  satisfactory  one  to  the  operators,  as 
the  prices  advanced  10  cents  per  ton,  from  88  cents  in  1905  to  98 
cents  in  1906,  and  the  total  value  showed  a  gain  of  $406,666,  or  10.8 
per  cent,  notwithstanding  the  decrease  in  production.  Of  the  two 
unportant  coal-producing  coimties — ^Tazewell  and  Wise — the  former 
had  a  decreased  production  of  more  than  50,000  tons,  while  Wise 
Coimty  increased  almost  exactly  the  same  amoimt.  There  was  a 
decrease  in  the  production  of  other  coimties  and  of  small  mines  of 
20,177  short  tons,  which  was  within  215  tons  of  the  total  decrease  of 
the  State. 

The  number  of  men  employed  in  1906  was  5,131,  against  5,730  in 
1905.  The  average  number  of  working  days  increased  from  241  in 
1905  to  250  days  in  1906.  The  average  production  per  man  increased 
from  746.1  tons  in  1905  to  829.2  tons  in  1906,  and  the  average  daily 
production  per  man  increased  from  3.10  tons  to  3.32  tons. 

The  larger  number  of  miners  in  Virginia  are  unorganized,  and  the 
coal-mining  operations  are  on  the  basis  of  a  10-hour  day.  In  1906, 
31  mines,  employing  4,294  men,  worked  10  hours;  5  mines,  employing 
727  men,  worked  9  hours,  and  6  comparatively  small  operations, 
employing  a  total  of  105.men,  worked  8  hours. 

The  number  of  mining  machines  in  use  in  the  coal  mines  of  Virginia 
increased  from  35  in  1905  to  37  in  1906,  and  the  machine-nnned 
product  increased  from  399,029  short  tons  to  424,343  short  tons,  an 
mcrease  of  25,314  tons,  or  a  Uttle  over  6  per  cent. 

No  strikes  or  other  labor  troubles  have  been  reported  in  the  coal 
mines  of  Virginia  during  the  last  three  years. 

The  statistics  of  proauction,  by  coimties,  in  1905  and  1906^  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
followiiag  tables: 


COAL. 


731 


Coal  production  of  Virginia  in  1905  and  1906y  by  counties^  in  short  tons, 

1900. 


County. 


Tazewell 

Wise 

Other  ooimtleso  and 
small  mines 


Total. 


Loaded 
at  mines 
for  ship- 
ment.' 


748,371 
057,385 

304,332 


2,010,068 


Sold  to 
local 
trade 
and 
used 
by  em- 
ploy- 
ees. 


10,677 
36,411 

11,908 


59,086 


Used  at 
mines 

for 

steam 

and 

heat. 


17,166 
63,404 

6,863 


87,433 


Made 
into 
coke. 


185,166 
1,933,498 


2,118,664 


Total 
quantity. 


961,380 

2,990,  uOo 
323,193 


4,275,271 


Total 
value. 


1902,335 
2,525,635 

349,355 


3,777,325 


Aver- 

pnce 
per 
ton. 


10.94 
.84 

1.06 


.88 


Aver^ 
age 
num- 
ber of 
days 
active. 


231 
247 

226 


24i 


Aver- 
age 
num- 
ber of 
em- 
ploy- 
ees. 


1,375 
3,700 

655 


5,730 


1906. 


Taxewell 

Wise 

Other  countless  and 
small  mines 


Total. 


687,958 
971,969 

280,607 


1,940,524 


10,441 
29,329 

10,505 


50,275 


17,126 
62,636 

11,904 


91,666 


195,113 
1,977,301 


2,172,414 


910,638 
3,041,225 

303,016 


4,254,879 


1931,517 
2,915,914 

336,560 


4,183,991 


$1.03 
.95 

1.11 


.  Vlo 


241 
260 

210 


250 


1,098 
3,382 

651 


5,131 


a  Lee,  Montgomery,  Pulaski,  and  Russell. 


The  statistics  of  production,  by  counties,  during  the  last  5  years, 
with  the  increases  and  decreases  in  1906  as  compared  with  1905,  are 
shown  in  the  following  table : 

Coal  production  of  Virginia^  1902-1906^  by  counties^  in  short  tons. 


County. 


Montgomery. 
TasewelL.... 

Wlsei 

Chesterfield.. 

Henrico. 

Pulaski 

Russell 

Small  mines. 


Total 

Total  value. 


1902. 


12,786 

723,753 

2,422.417 

16,206 
7,831 


3,182,993 
92,543,605 


1903. 


20,288 

840,195 

2,563,285 

18,084 

9,255 
200 


3,451,307 
$3,302,149 


1904. 


1905. 


871,720 
2,359,661 

2,100 

o 177, 133 
300 


3,410,914 
$2,921,911 


961,380 
2,990,608 


&  323, 073 
120 


4,275,271 
$3,777,325 


1906. 


910,638 
3,041,225 


Z>302,896 
120 


4,254,879 
$4,183,991 


Increase 
(+)  or  de- 
crease (— ), 
1906. 


-    50,742 
+    50,527 


-    20,177 


-    20.392 
+$406,666 


« Includes  Montgomery  County. 


b  Includes  Lee  and  Montgomery  counties. 


The  first  bituminous  coal  mined  in  the  United  States  was  taken 
from  what  is  usually  termed  the  Richmond  basin,  a  small  area  of 
Triassic  age  in  the  southeastern  portion  of  the  State  near  the  city  of 
Richmond.  This  basin  is  situated  on  the  eastern  margin  of  the 
Piedmont  Plateau,  13  miles  above  tide,  on  the  James  River.  It  lies 
in  Goochland,  Henrico,  Powhatan,  and  Chesterfield  coimties.  The 
coal  beds  are  much  distorted,  and  the  coal  is  of  rather  low  grade  when 
compared  with  that  from  other  districts  with  which  it  has  come  into 
competition.  The  mines  are  also  jgaseous,  and  since  the  coals  from 
the  New  River  district  in  West  Virginia  and  other  high-grade  coals 
from  other  sources  have  been  brou^t  to  the  markets  formerlv  sup- 
plied by  coal  fix)ni  the  Richmond  basin  the  production  has  fallen  oflF 
rapidly,  until  now  only  a  small  quantity  is  mined  there  %xmM^^ « 
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The  occurrence  of  coal  was  known  in  this  district  as  early  as  1700, 
and  it  was  used  in  the  latter  quarter  of  the  eighteenth  century.  In 
1789  shipments  were  made  to  some  of  the  Northern  States.  In  1822, 
according  to  Mr.  R.  C.  Taylor,  the  production  amoimted  to  48,214 
long,  or  54,000  short,  tons.  During  the  latter  part  of  the  nineteenth 
century  expensive  but  imsuccessful  efforts  were  made  to  reestablish 
the  industry  in  this  field.  The  coal,  however,  could  not  be  forced 
upon  the  market  in  competition  with  the  higher-grade  coals  from 
other  districts,  and  at  the  present  time  what  Rttle  coal  is  produced 
there  is  for  purely  local  consumption.  With  the  completion  of  the 
Norfolk  and  Western  Railroad,  in  1882,  the  coal  fields  in  the  south- 
western part  of  the  State,  which  belong  to  the  Appalachian  system, 
were  opened  up.  A  portion  of  the  famous  Pocahontas  district  is 
included  within  the  county  of  Tazewell,  in  Virginia,  and  the  construc- 
tion of  the  Clinch  Valley  branch  of  the  Norfolk  and  Western  Railroad 
in  1891  opened  up  valuable  coal  lands  in  Wise  County,  which  has  since 
become  tne  most  important  producing  district  ia  the  State.  Devel- 
opment of  what  promises  to  be  a  formidable  rival  of  the  Tazewell 
and  Wise  county  districts  was  begun  in  Lee  Coimty  in  1905,  and 
actively  continued  in  1906.  This  new  district  is  chiefly  contained  in 
what  is  known  as  Black  Mountain,  a  portion  of  the  Cumberland  range. 
No  less  than  twelve  separate  coal  beds  of  workable  thickness  have 
been  located,  and  minmg  operations  on  several  of  them  have  been 
started.  Most  of  the  coal  is  of  high  grade  steam  and  coking  quality. 
Transportation  to  market  is  afforded  by  the  Virginia  and  South- 
western (formerly  the  Black  Mountain)  Railroad  to  the  Louisville 
and  NashvUle  Railroad  at  Pennington  Gap. 

Two  small  outlying  basins  from  the  Appalachian  fields  are  found  in 
the  State — one  in  Frederick  Coimty,  at  the  north,  and  the  other  in 
Pulaski  and  Montgomery  counties,  at  the  south.  In  both  the  coal  is 
of  a  semianthracite  character,  but  the  only  developments  on  a  prac- 
tical scale  have  been  made  in  the  Pulaski-Montgomery  basin.  During 
1904  and  1905  a  large  amount  of  work  in  opening  up  was  done  in 
Montgomery  County  oy  the  Virginia  Anthracite  Coal  Company,  and 
it  appears  probable  that  the  county  will  become  one  of  the  important 
producers.  Previous  to  1904  all  of  the  coal  mined  was  from  com- 
paratively small  mines,  the  product  being  consumed  in  the  immediate 
vicinity.  Recently  the  Elkhom  district  of  Kentucky  has  been  opened 
up  by  a  branch  of  the  Chesapeake  and  Ohio  Railroad,  and  a  new  road 
is  bemg  graded  from  the  Breaks  of  Sandy  southeastward  toward  the 
seaboard  along  the  line  of  the  old  '^3  C's^'  road.  This  will,  if  built, 
open  valuable  territory  on  the  headwaters  of  Russell  Fork  of  Sandy 
River. 

As  has  been  mentioned,  the  first  coal  mined  in  the  United  States  was 
from  the  Richmond  basin  in  Virginia,  and  Mr.  W.  J.  Nicolls,  in 
his  Story  of  American  Coals,  states  that  mines  were  opened  and 
worked  on  the  James  River,  near  Richmond,  in  1750.  This  ante- 
dates by  nineteen  years  the  first  reliable  record  of  the  use  of  anthracite 
in  Pennsylvania;  but,  unfortunately,  Mr.  Nicolls  does  not  give  his 
authority  for  the  statement.  Whatever  production  there  may  have 
been,  there  is  no  record  of  the  quantity  of  coal  produced  prior  to  1822, 
when,  according  to  Mr.  R.  C.  Taylor,  in  his  Statistics  or  Coal,  54,000 
short  tons  were  mined. 
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At  the  taking  of  the  United  States  census  in  1840  Virginia  was  a 
comparatively  important  coal-producing  State,  the  Piedmont  region 
havmg  been  developed  contemporaneously  with  the  Maryland  fields 
a  few  years  before.  With  the  separation  of  West  Virginia  from 
Vireinia,  in  1863,  the  mother  State  was  deprived  of  nearly  all  of  her 
coal-bearing  territory,  though  the  enormous  wealth  contained  therein 
was  not  known  at  that  time.  The  production  of  coal  fell  off  from 
445,124  short  tons  in  1862  to  40,000  tons  in  1863.  There  was  not 
much  increase  over  this  output  until  1882,  when  with  the  completion 
of  the  Norfolk  and  Western  Kailroad  the  Pocahontas-Flat  Top  re^on 
was  opened  up.  In  the  early  part  of  the  following  decade  tne  Wise 
Coxmty  fields  were  made  available  by  the  construction  of  the  Clinch 
Valley  division  of  the  Norfolk  and  Western  Railroad. 

The  production  has  increased  in  every  year  but  two  since  1892, 
the  second  exception  being  noted  in  1906.  The  maximum  produc- 
tion, in  1905,  was  4,275,271  short  tons,  as  shown  in  the  table  on  a 
preceding  page  giving  the  production  of  coal  in  the  United  States  from 
the  earliest  tmies  to  the  close  of  1906. 

WASHINGTON. 

Total  production  in  1906,  3,276,184  short  tons;  spot  value, 
$5,908,434. 

As  in  1905  the  production  of  coal  in  Washington  was  restricted  and 
fell  below  that  of  1904  because  of  the  largely  increased  use  of  petroleum 
for  fuel  purposes  in  California,  so  in  1906  the  production  of  coal  in 
Washington  was  stimulated  by  the  falling  off  in  the  output  of  Califor- 
nia oil.  The  statistics  of  petroleum  production  in  1906  in  California 
showed  a  decrease  of  about  5,000,000  barrels,  largely  due,  it  is  claimed, 
to  the  inability  of  the  railroads  to  supply  the  necessary  transportation 
facilities,  and  the  production  of  coal  in  Washington  was  oenefited 
accordingly,  with  an  increase  of  411,258  short  tons,  or  14.4  per  cent, 
in  Quantity,  and  of  $767,176,  or  14.9  per  cent,  in  value. 

Notwitnstanding  the  increased  production  in  1906,  the  average 
number  of  men  employed  in  the  coal  mines  of  the  State  decreased  from 
4,765  to  4,529,  but  this  was  in  part  compensated  for  by  an  increase  of 
from  227  to  266  in  the  average  number  or  working  days.  The  decrease 
in  the  number  of  men  employed  is  explained  by  the  faUing  off  in 
demand  for  coal  in  1905,  with  a  corresponding  decrease  in  the  demand 
for  labor,  which  caused  the  miner  to  seek  other  fields  of  employment. 
In  1904  there  were  5,287  men  who  worked  an  average  of  243  days. 
The  increased  demand  in  1906  gave  to  the  fewer  number  of  men 
employed  a  greater  amount  of  work.  The  average  production  per 
man  in  1906  was  723.4  tons,  against  601.2  tons  in  1905.  The  average 
daily  production  per  man  increased  from  2.65  tons  in  1905  to  2.72  tons 
in  1906. 

The  majority  of  the  mines  operated  8  hours  a  day  in  1906:  23 
operations,  employing  3,432  men,  reported  8  hours  a  day;  4  mines, 
employing  106  men,  reported  9  hours  to  the  day;  6  mines,  employing 
747  men,  reported  8  hours  for  the  miners  and  10  nours  for  the  day  men : 
1  mine,  witn  231  men,  reported  9  hours  for  the  two  different  classes  or 
employees;  and  2  mines,  employing  13  men,  worked  10  hours. 

There  were  no  strikes  or  suspensions  of  labor  at  any  of  the  Wash- 
ington mines  in  1906. 
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There  was  1  mine  in  which  mining  machinery  was  employed  in  1906. 
The  equipment  consists  of  1  long  wall  machine  wluch  produced  12,521 
short  tons  of  coal.  This  is  the  only  machine-mined  coal  reported  in 
Washington  since  1901,  but  while  the  use  of  mining  machinery  has  not 
developed  to  any  extent  in  the  State,  there  has  been  a  notable  installa- 
tion of  coal-washing  apparatus.  There  are  1 1  mines  at  which  washing 
plants  have  been  installed.  The  plants  include  12  Luhrig  and  Eobinson 
liffs,  13  Forester  jigs,  and  9  Robinson,  or  Robinson-Howe  installations. 
The  total  quantity  of  coal  washed  was  784,817  tons,  producing  657,030 
tons  of  washed  coal  and  127,787  tons  of  refuse. 

Mr.  D.  C.  Botting,  the  State  mine  inspector^  reports  that  the  total 
number  of  accidente  in  the  coal  mines  of  Washington  was  98,  of  which 
22  were  attended  by  fatal  results.  Of  the  76  men  injured,  40  were 
seriously  and  36  slightly  injured.  The  total  number  of  wives  made 
widows  was  7,  and  the  children  left  fatherless,  5.  Of  the  number  of 
fatal  accidents,  only  1  was  due  to  the  explosion  of  gas ;  6  were  due  to  falls 
of  rock  in  rooms ;  1 1  were  killed  by  mine  cars,  ana  4  deaths  were  due  to 
miscellaneous  causes.  The  death  rate  per  thousand  of  employees  was 
4.86,  and  the  number  of  tons  mined  for  each  life  lost  was  148,917,  as 
compared  with  a  death  rate  of  2.73  in  1905  and  with  a  tonnage  of 
220,379  for  each  life  lost. 

The  statistics  of  production,  by  counties,  in  1905  and  1906,  with  the 
distribution  of  the  product  for  consumption,  are  shown  in  the  follow- 
ing table: 

Coal  Tprodv/Avon  of  Washington  in  1905  and  1906,  hy  cownlies,  in  short  tons, 

1.90S. 


County. 

Loaded  at 
mines  for 
shipment. 

Sold  to 
local 
trade 
and  used 
by  em- 
ployees. 

Used  at 
mines 
for    . 
steam 
and 
heat. 

Made 

Into 

coke. 

Total 
quantity. 

Total 
value. 

Aver- 

pnce 
per 
ton. 

Aver- 
age 
num- 
ber of 
dav8 
active. 

Average 

number 

of  esn- 

ployeM. 

K^inpr..   . 

1,026,968 

1.242,943 

361,644 

2,804 

24,429 

9,692 

2,960 

930 

47,776 

28,210 

26,692 

l,2'/2 

'88,'6i6* 

1,099,163 

1,280,846 

479,912 

6,006 

$1,810,773 

2,284,263 

1,036,411 

9,811 

$1.66 
1.78 
2.16 
1.96 

262 
195 
266 
174 

1,671 

Kltfitas 

2,250 
827 

Pierce 

other  counties  <».. 

17 

Total 

2,634,349 

38,011 

103,960 

88,616 

2,864,926 

6,141,268 

1.T9 

227 

4,765 

1006. 


Trinfif.  ,,,,_-, 

1,219,047 

1,376,771 

23,693 

386,867 

2,780 

37,331 
18,372 

276 
4,660 

499 

64,162 

27,489 

1,912 

26,892 

244 

96,22i 

1,310,630 

1,422,612 

26,880 

613,639 

3,623 

$2,148,065 

2,603,624 

61,382 

1,066,145 

9,228 

$1.64 
1.83 
2.37 
2.11 
2.62 

273 
266 
188 
268 
157 

1,726 

1,742 

70 

Kitfitas 

Lewis 

Pierce 

960 

other  counties  b.. 

11 

Total 

3,008,148 

61,146 

110,660 

96,221 

3,276,184 

5,906,434 

1 

L80 

266 

4,629 

a  Cowlitz,  Lewis,  and  Whatcom. 


b  Cowlitz  and  Whatcom. 
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The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  wd  decreases  in  1906  as  compared  with  1905,  are 
shown  in  the  following  table: 

Production  of  coal  in  Wiuhingtony  1902-1906^  by  counties^  in  short  Urns, 


County. 


CowUtz 

King 

Kittitas 

Lewis. 

Pleroe 

Skagit 

Whatcom 

Other  counties. 


Total 

Total  value. 


19Q2. 


1,017,888 

1,250,920 

826 

383,603 

21,967 

6,010 


2,681,214 
$4,572,205 


1903. 


1,229,560 

1,369,716 

1,410 

572,800 

19,115 

672 


3,193,273 
$5,380,679 


1904. 


1,800 

1,219,230 

1,340,400 

1,335 

531,589 

10,650 

1,837 

30,840 


3,137,681 
$5,120,931 


1905. 


o3,706 

1,090,163 

1,280,845 

1,300 

479,912 


2,864,926 
$5,141,258 


1906. 


Increase 
(+)  or  de- 
crease (— ), 
1906. 


a3,523 
1,310,530 
1,422,612 

25,880 
513,639 


+ 
+ 
+ 
+ 


183 

211,367 

141,767 

24,580 

33,727 


3,276,184 
$5,908,434 


+  411,258 
+$767,176 


a  Includes  Whatcom  County. 

The  coal  fields  of  Washii^ton  are  confined  to  the  western  and  cen- 
tral portions  of  the  State.  Four  principal  fields  may  be  mentioned — 
the  North  Pi^et  Soimd  field,  including  the  coal  mines  of  Skagit  and 
Whatcom  counties;  the  South  Puget  Sound  field,  containing  the 
operations  in  King  and  Pierce  counties;  the  Puget  Sound  basin,  just 
east  of  Seattle;  tne  Roslyn  field,  in  Kittitas  County,  on  the  eastern 
slope  of  the  Cascade  Mountains;  and  the  Southwestern  field,  embrac- 
ingthe  counties  of  Lewis  and  Cowlitz. 

The  coals  of  Washington  range  from  lignite  to  bituminous  coking 
coals,  and  some  natural  coke  and  anthracite  have  been  observed. 
TTie  bituminous  coking  coals  of  Washington  are  the  only  coking  coals 
on  the  Pacific  slope  of  the  United  States.  The  coking  coals  are  found 
in  the  Wilkeson-Carbonado  district,  in  the  South  Puget  Sound  field, 
in  the  Roslyn  field,  and  in  the  North  Puget  Sound  fielo,  but  at  present 
coke  is  made  only  in  the  first-named  district.  The  Wilkeson-Carbo- 
nado coal  runs  high  in  ash  and  is  usually  washed  before  coking. 
The  limite  or  subbituminous  coals  of  Newcastle  and  Ren  ton,  in  the 
South  ruget  Soxmd  field,  are  generally  of  high  grade  and  well  suited 
for  domestic  use.  The  steamship  consumption  in  trade  with  Alaska 
and  the  Orient  is  now  the  most  important  market  for  the  high-grade 
bituminous  coals  of  Washington. 

Coal  was  first  discovered  m  Washington  in  1848,  when  a  lignite  of 
rather  low  grade  was  found  in  the  Cowlitz  Valley.  Four  years  later 
bituminous  coal  was  discovered  on  Bellingham  Bay,  Whatcom 
County,  and  the  first  mine  in  the  State  was  opened  on  this  bed. 
Shipments  did  not  begin,  however,  until  1860.  This  mine  was 
operated  continuously  from  1860  until  1878,  when,  on  account  of  a 
fire  caused  by  spontaneous  combustion,  the  workings  were  abandoned. 
and  they  have  not  since  bc^n  reopened.  Shipments  were  not  resumed 
from  any  of  the  mines  in  the  northern  district  until  thirteen  years 
later — 1891.  Coal  was  discovered  in  King  County  in  1859,  and 
mining  began  near  the  present  Issaq^uah  in  1862.  Shipments  to  San 
Francisco  Degan  in  1871,  since  which  time  the  Wasnington  mines 
have  bcNBn  an  important  source  of  coal  supply  to  the  San  Francisco 
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market.  About  the  same  time  the  Talbot  and  Renton  mines,  which 
are  in  TTing  Coimty,  began  shipping,  and  rail  connection  between  the 
Renton  mmes  ana  Seattle  was  obtained  in  1877.  Production  in  the 
Green  River  field,  also  in  King  County,  began  between  1880  and  1885; 
and  the  Pierce  County  fields,  which  had  been  opened  up  in  1875  and 
afterwards  abandoned,  again  began  shipping  about  the  same  time. 
The  Roslyn  mines,  on  the  east  side  of  the  Cascade  Range,  were  opened 
in  the  first  half  of  the  same  decade.  The  Bellingham  Bay  mines  in 
the  first  year  of  their  recorded  production,  1860,  shipped  5,374  tons, 
in  1905  Washington's  output  of  coal  was  3,276,184  short  tons. 

The  United  States  census  report  for  1860  contains  the  first  record 
of  coal  production  in  Washington.  This  production  was  entirely 
from  the  Bellingham  Bay  properties,  in  Whatcom  County,  and 
amoimted  to  5,374  short  tons.  The  State  did  not  assume  much 
importance  as  a  coal  producer,  however,  until  the  opening  of  the 
Green  River  field,  in  Kmg  County,  between  1880  and  1885,  and  of  the 
Roslyn  mines,  in  Eattitas  County,  which  began  producing  about  the 
same  time.  The  groA\i;h  of  the  industry  since  1860,  when  production 
began,  is  shown  in  the  table  on  a  preceding  pa^e,  giving  the  statistics 
of  coal  production  in  the  United  States  from  the  earUest  times  to  the 
cldse  of  1906. 

WEST    VIRGINIA. 

Total  production  in  1906,  43,290,350  short  tons;  spot  value, 
$41,051,939. 

Since  West  Virginia  passed  Ohio  and  became  in  1896  the  third 
State  in  coal-producing  importance,  it  has  been  steadily  gaining  on 
HUnois,  and  in  1906  (ten  years  later)  surpassed  Illinois  and  became 
the  second  coal-producing  State  of  the  Union.  The  production  of 
coal  in  HUnois  was  almost  entirely  stopped  during  the  eleven  weeks 
following  the  suspension  of  mining  operations  pending  adjustment 
of  the  wage  scale.  This  suspension  began  on  April  1  and  continued 
imtil  June  18,  although  there  were  some  mines  that  resumed  operations 
before  the  latter  date  and  some  that  continued  idle  after  tnat  time. 
Notwithstanding  this  extensive  period  of  idleness,  however,  the  coal 
production  of  minois  increased  from  38,434,363  short  tons  in  1905 
to  41,480,104  short  tons  in  1906,  a  gain  of  3,045,741  short  tons.  This 
would  have  been  a  normal  increase  in  a  year  of  undisturbed  labor 
conditions,  and  as  West  Virginians  production  had  in  1905  approached 
within  2  per  cent  of  that  of  Illinois,  the  probabiUty  is  that  tne  latter 
would  have  been  surpassed  as  the  secona  coal-producing  State,  even 
had  there  been  no  suspension  of  mining  operations.  West  Vii^ginia's 
production  in  1906  shows  an  increase  of  5,498,770  short  tons,  or  14.6 
per  cent,  in  quantity,  and  of  $8,710,149,  or  26.9  per  cent,  in  value. 
The  increase  m  1906  over  1905  was  almost  exactly  equal  to  the  total 
production  of  the  State  in  1888.  The  total  production  was  3  times 
what  it  was  in  1897  and  was  nearly  50  per  cent  more  than  that  of 
1903.  The  greatest  benefit  to  the  coal-mining  industry  of  West  Vir- 
ginia which  resulted  from  the  suspension  of  operations  in  the  com- 
petitive States  was  in  the  enhancement  of  values,  the  avera^  price 
per  ton  for  coal  advancing  from  86  cents  in  1905  to  95  cents  in  1906, 
and  increasing  the  total  value  from  $32,341,790  in  1905  to  $41,051,939 
in  1906. 
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A  large  amount  of  railroad  building  and  coal-mining  development 
work  has  been  carried  on,  particulariy  throughout  the  southern  and 
central  portions  of  West  Virginia  durmg  the  last  two  years,  and  the 
indications  are  that  the  ratio  of  increase  in  production  in  this  State 
will  equal  if  it  does  not  exceed  that  of  the  other  important  coal-mining 
States,  and  there  is  every  reason  to  believe  that  West  Virginia  wifl 
ox)ntinue  to  hold  second  place  in  this  important  industry. 

The  total  number  of  men  employed  in  the  coal  mines  of  West  Vir- 
ginia in  1906  was  50,960,  who  worked  an  average  of  220  days,  against 
48,389  men  averaging  209  days  in  1905,  and  47,235  men  averaging 
197  days  in  1904.  The  average  jjroduction  for  each  employee  in  1906 
was  849.5  tons,  against  781  tons  in  1905.  The  average  daily  produc- 
tion per  man  was  3.86  tons,  against  3.74  tons  in  1905;  in  1904  the 
average  production  was  3.48  tons,  and  in  1903,  3.36  tons  per  man. 
It  is  probable  that  a  large  portion  of  this  continued  increase  in  pro- 
ductive efficiency  is  due  to  the  increased  use  of  machines  for  under- 
cutting coal,  as  shown  by  the  fact  that  in  1903  there  were  788  machines 
used  in  the  production  of  8,193,840  tons;  in  1904,  901  machines  were 
reported  witn  a  machine-mined  production  of  9,526,749  tons;  in  1905, 
1,105  machines  were  reported  with  a  machine-mined  production  of 
12,504,301  tons;  and  in  1906  there  were  1,322  machines  in  use,  with  a 
machine-mined  production  of  15,565,113  tons.  The  percentage  of  the 
machine-mined  product  to  the  total  output  in  West  Virginia  was 
increased  from  28  per  cent  in  1903  to  36  per  cent  in  1906. 

The  somewhat  vigorous  attempts  which  have  been  made  from  time 
to  time  to  organize  the  coal  miners  of  West  Virgima  have  been  only 
partly  successful,  and  the  majority  of  the  mines  continue  to  be  oper- 
ated either  on  the  ''open  shop"  or  nonunion  basis,  and  over  90  per 
cent  of  the  miners  worked  eitner  9  or  10  hours.  In  1906,  308  mines, 
employing  31,531  men,  worked  10  hours;  190  mines,  employing 
15,208  men,  worked  9  hours,  and  42  mines,  employing  a  total  of 
2,507  men,  worked  8  hours.  In  1905,  251  mines,  employing  25,731 
men,  worked  10  hours;  161  mines,  employing  14,387  men,  worked  9 
hours,  and  49  mines,  with  3,532  men,  worked  8  hours. 

The  time  lost  by  strikes  or  suspensions  in  West  Virginia,  when 
compared  with  the  neighboring  States  of  Pennsylvania,  Ohio,  Indi- 
ana, and  Illinois,  is  insignificant.  Out  of  a  total  of  50,960  men  there 
were  4,101  on  strike  during  the  year,  and  these  lost  an  average  of  30 
days.  The  total  time  lost  was  only  1.1  per  cent  of  the  total  time 
made. 

According  to  the  statistics  compiled  by  Mr.  James  W.  Paul,  State 
mine  inspector,  there  were  268  men  killed  in  the  coal  mines  in  the 
fiscal  year  ending  June  30,  1906,  and  299  men  injured.  There  were 
107  wives  made  widows,  and  216  children  were  left  fatherless.  The 
death  rate  per  thousand  of  employees  was  5.65,  and  the  number  of 
tons  mined  for  each  life  lost  was  156,313.  Of  the  total  number  of 
deaths,  4  were  due  to  explosions  of  gas,  43  to  explosions  of  dust,  23 
to  explosions  of  dust  and  gas,  23  to  explosions  or  powder  and  dust, 
12  to  explosions  of  powder  and  gas,  99  to  falls  of  roof,  2  to  powder 
explosions,  and  62  to  other  causes. 
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The  statistics  of  production,  by  counties,  in  1905  and  1906^  with 
the  distribution  of  the  product  for  consumption,  are  shown  in  the 
following  table: 

Coal  produclion  a/  Writ  Vtrginia  in  1905  and  1906,  by  amntia,  in  short  tora. 
ie05. 
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The  statistics  of  production,  by  counties,  during  the  last  five  years, 
with  the  increases  and  decreases  in  1906  as  compared  with  1905,  are 
shown  in  the  following  table : 

Coal  jjrodvjction  of  West  Virginia^  by  counties^  1902-1906^  in  short  tons. 


County. 
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42 
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94,603  1+        22,054 


43,290,350  1+  5,498,770 
$41,051,939  j+$8,7]0,149 


For  commercial  purposes  the  principal  coal-producing  regions  of 
West  Virginia  may  be  aivided  into  four  distinct  districts.  These  may 
be  distinguished  by  certain  geographic  or  physiographic  features. 
They  do  not  include  all  of  the  coal-producins;  counties  of  the  State, 
but  do  include  the  more  important  ones,  and  they  contributed  over 
90  per  cent  of  the  total  output  of  the  State  in  1906.  Two  of  these 
districts  are  in  the  northern  part  of  the  State  and  2  in  the  southern 
portion.  The  2  in  the  northern  portion  are  designated,  respectively, 
the  Fairmont,  or  Upper  Mononganela,  district  and  the  Elk  Garden,  or 
Upper  Potomac.  Tnose  in  the  southern  portion  of  the  State  are  the 
Pocahontas,  or  Flat  Top,  district  and  the  New  and  Kanawha  rivers 
district.  The  Upper  Monongahela  district  is  penetrated  by  the  Balti- 
more and  Ohio  Kailroad,  and  sends  its  coal  to  market  over  that 
highway. 

The  Upper  Potomac  region  is  also  reached  by  the  Baltimore  and 
Ohio  Rauroad,  and  is  penetrated  by  the  West  Virginia  Central  and 
Pittsburg  Kailway.  The  Pocahontas,  or  Flat  Top,  region  is  tributary 
to  the  main  branch  of  the  Norfolk  and  Western  Kailway.  All  of  the 
product  of  this  district  goes  either  west  or  to  tide  water  over  that  line. 
The  New  and  Kanawha  rivers  district  is  named  from  the  2  rivers  which 
drain  it,  the  coal  being  shipped  partly  by  the  Chesapeake  and  Ohio 
Railway  and  the  Kanawha  and  Michigan  Kailway,  which  pass  through 
it,  and  partly  by  barges  on  the  Kanawha  River.     The  most  important 
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district  from  the  productive  point  of  view  is  that  of  the  New  and 
Kanawha  rivers,  which  embraces  the  counties  of  Fajette,  Kanawha, 
Ralei(:;h,  and  Putnam.  The  coal  from  these  4  counties  is  drawn  from 
2  different  areas,  most  of  the  coal  from  Kanawha  and  Putnam  coun- 
ties being  from  a  higher  geologic  horizon  than  that  of  Fayette  and 
Raleigh  counties,  but  the  district  is  practically  compact  and  con- 
tinuous and  is  drained  by  the  same  waters  and  reached  bv  the  same 
railroads,  so  the  2  areas  are  considered  as  one  district  in  this  report. 

Coal  prnitiiclionof  the  pnwipal  dutrieU  of  Weit  Virginia,  I8S6-J906,  in  short  ttna. 


6, 047,272 
(I,Mt,»fl 
7,S04,8fB 
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In  order  to  show  the  great  increase  made  by  West  ^"irginia  as  a 
coal-producing  State,  the  following  table  has  "been  prepared.  The 
statement  shows  that  in  26  years  tnere  has  been  only  one  exception 
to  a  steadily  increasing  output,  and  that  during  the  period  the  aver- 
age increase  has  exceeded  1 ,600,000  tons. 

Annual  inrrtase  in  tbr  coal  produclion  of  Wefl  Virginiu,  IKHI-190li,  in  nkorl  lane. 
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Nearly  7Q  per  cent  of  the  area  of  West  Virginia,  or  17,280  out  of  a 
total  of  24,780  square  miles  in  the  State,  is  included  in  tne  coal  fields 
ot  the  Appalachian  system,  which  crosses  the  State  from  Pennsyl- 
vania and  Maryland  on  the  north  to  Virginia  and  Kentucky  on  the 
south.  Only  tne  area  lying  to  the  east  of  the  escarpment  of  the 
Allegheny  Mountains  is  outside  of  the  coal-bearing  rocfe.  All  of  the 
coals  of  West  Virginia  belong  to  the  bituminous  or  semibituminous 
varieties,  but  some  cannel  and  a  peculiar  grade  known  as  Kanawha 
splint  are  mined  in  the  southern  part  of  the  State.  One  of  the  most 
important  seams  in  the  State  is  the  celebrated  Pittsburg  bed  of  Penn- 
sylvania, which  extends  over  a  considerable  portion  of  West  Virginia 
and  Ohio. 

Of  West  Virginia's  total  production  about  90  per  cent  comes  from 
5  principal  mining  districts,  and  nearly  all  of  the  other  10  per  cent 
comes  from  3  smaller  districts.  The  more  important  of  these  are  the 
Fairmont,  or  Clarksburg,  and  the  Piedmont,  or  Elk  Garden,  fields  in 
the  northern  portion  of  tne  State,  and  the  New  River,  Kanawha,  and 
Pocahontas  fields  in  the  southern  portion. 

The  Fairmont,  or  Clarksburg,  region  Ues  principally  in  Harrison 
and  Marion  counties,  the  beds  from  which  the  coal  is  mined  here 
belonging  to  the  Upper  Productive  Coal  Measures.  The  most  impor- 
tant bed  is  the  Pittsburg,  which  has  an  average  thickness  of  8  feet  6 
inches,  of  which  7  feet  are  usually  mined.  The  Waynesburg  and 
Sewickle)^  coals,  the  former  poor  and  the  latter  good,  also  occur  in 
this  district,  and  run  from  5  to  10  feet  in  thickness,  but  are  seldom 
mined.  The  field  is  penetrated  by  the  Baltimore  and  Ohio  Railroad, 
which  furnishes  transportation  for  the  product. 

The  Piedmont,  or  Elk  Garden,  field  was  the  first  to  be  worked  in 
West  Virginia,  coal  having  been  mined  in  this  district  before  the 
State  was  separated  from  the  mother  State  of  Virginia,  and  ajso  con- 
temporaneously with  the  opening  of  the  Cumberland,  or  Georges 
Creek,  field  in  Maryland.  It  is  a  part  of  the  detached  portion  of  the 
great  coal  fields  lying  in  Mineral,  Grant,  and  Tucker  counties,  where 
the  coal  beds  are  somewhat  fomed.  The  coal  approaches  semibitu- 
minous in  character.  Two  coals  belonging  in  the  Lower  Productive 
Measures  are  worked.  They  are  known  as  the  '^E,"  or  Upper  Free- 
port,  and  the  ''B,''  or  Lower  Kjittaiming,  and  range  from  4  to  11  feet 
in  thickness.  Transportation  is  afforded  by  the  Baltimore  and  Ohio 
and  the  West  Virginia  Central  and  Pittsburg  railroads,  the  latter 
being  now  a  portion  of  the  Wabash  system. 

The  New  River  field,  as  at  present  outlined,  is  confined  to  the  val- 
ley of  the  New  River  and  its  tributaries,  the  productive  portions 
being  in  Fayette  and  Raleigh  counties.  The  coals  of  this  district 
occur  in  the  Lower  Pottsville  series,  which  Ues  below  the  Kittanning 
and  Upper  Productive  Measures  or  the  northern  part  of  the  State. 
The  two  beds  which  furnish  the  larger  part  of  the  product  are  the 
Sewell,  which  runs  from  2  feet  6  inches  to  5  feet,  and  the  Quinni- 
mont,  from  3  to  5  feet  in  thickness,  the  latter  lying  below  and  to  the 
southeast  of  the  former.  The  coal  is  of  the  ^'smokeless"  coking 
variety,  not  unlike  in  quaUty  that  of  the  Piedmont  field.  One  seam 
of  coal,  belonging  properly  to  the  Kanawha  field,  lies  high  in  the 
hills  in  the  New  Kiver  district,  and  is  extensively  mined  at  Ansted, 
in  Fayette  County.     The  district  is  penetrated  oy  the  Chesapeake 
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and  Ohio  Railroad,  which  follows  the  course  of  the  New  River  and 
furnishes  transportation  for  the  product. 

The  Kanawha  field  Ues  immediately  west  of  the  New  River  field 
and  includes  the  western  portion  of  Fayette  Coimty,  all  of  Kanawha 
County,  and  aportion  of  Putnam  County.  It  is  drained  by  the  Kana- 
wha and  the  Elk  rivers.  The  coals  of  this  field  occur  at  a  higher  geo- 
logical horizon  than  those  of  the  New  River  (Ustrict  and  rolong  to 
the  Lower  Productive  and  Upper  Pottsville  Measures.  The  coals 
are  variable  in  character  ana  thickness.  The  beds-  usually  vary 
from  3  to  5  feet  in  thickness  where  mined,  but  in  some  cases  reach  as 
high  as  11  feet  or  more  in  thickness.  A  considerable  portion  of  the 
coal  is  a  high-grade,  gas-producing  fuel,  Kanawha  gas  coal  having  an 
excellent  reputation  lor  this  purpose.  The  principal  beds  are  desig- 
nated as  the  North  Coalburg,  the  No.  5,  the  Belmont,  the  Coalburg, 
the  Winifrede,  the  Cedar  Grove,  *'No.  2,  gas,''  and  the  Eagle.  TVans- 
portation  is  furnished  by  the  Chesapeake  and  Ohio,  the  Kanawha 
and  Michigan,  and  the  recently  constructed  Coal  and  Coke  and  Vir- 
ginian (Deepwater-Tidewater)  railroads.  The  slack-water  navigation 
of  the  Kanawha  River  also  affords  an  outlet  to  market  for  the 
Kanawhar  coals. 

The  Pocahontas  field  lies  in  the  southeastern  comer  of  the  State, 
in  McDowell  and  Mercer  counties,  and  extends  across  the  State  line 
into  Tazewell  Coimty,  Va.  The  coal  niined  in  the  Pocahontas,  or 
No.  3  seam,' is  from  4  to  11  feet  in  thickness,  averaging  over  6  feet. 
During  the  last  three  vears  a  large  amount  or  development  has  been 
done  on  Pocahontas  No.  4  and  the  Welch  beds,  and  shipments  from 
these  beds  have  reached  an  important  character.  All  of  these  occur 
near  the  bottom  of  the  Pottsville  series.  All  of  the  Pocahontas  coal 
is  a  high-grade,  semibituminous  variety,  one  of  the  purest  coals 
occurring  m  the  United  States.  It  is  the  only  rival  as  a  coke  pro- 
ducer to  the  Connellsville  coal  of  Pennsylvania,  and  as  a  steam  fuel 
ranks  with  the  Georges  Creek,  Cumberland  of  Maryland,  and  the  best 
Clearfield  coals  of  Pennsylvania.  This  district  is  penetrated  by  the 
Norfolk  and  Western  Railroad,  over  which  the  product  is  shipped  to 
market. 

The  smaller  fields  include  the  coals  of  the  Big  Sandy  in  Mingo 
County,  in  the  southern  portion  of  the  State,  this  being  in  reality  a 
continuation  of  the  Kanawha  field,  with  transportation  afforded  by 
the  Norfolk  and  Western  Railroad;  of  the  Philippi  field,  in  Preston, 
Barbour,  and  Randolph  counties,  which  belongs  to  the  Lower  Pro- 
ductive Measures  in  the  northern  part  of  the  State,  and  the  Wheeling 
field,  which  includes  the  coimties  in  the  Panhandle  along  the  Ohio 
River,  where  the  Pittsburg  coal  is  mined. 

Mr.  Neil  Robinson,  of  Charleston,  W.  Va.,  who  has  made  a  careful 
studv  of  the  coal  resources  of  West  Virginia,  and  who  has  kept  in 
toucn  with  its  development,  states  that,  as  nearly  as  can  be  (fcter^ 
mined  from  the  data  available,  about  20  distinct  seams  are  being 
mined  in  the  State  at  the  present  time.  Mr.  Robinson  has 
endeavored  to  obtain  the  statistics  showing  the  productiveness  of 
each  of  these  seams,  but  this  has  been  found  impossible  on  account 
of  the  pardonable  mistakes  made  bv  mine  superintendents  in  corre- 
lating the  seams  they  have  opened.  Each  district  has  adopted  a 
local  nomenclature,  and  the  20  beds  actually  worked  cany  42  differ^ 
ent  names. 
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From  the  building  of  new  railway  lines  and  the  extension  by  vari- 
ous branches  of  the  old  transportation  systems  which  have  been  in 
projgress  during  the  last  two  or  three  years,  there  is  every  reason  to 
oeheve  that  the  next  few  years  will  record  a  growth  of  the  coal-mining 
industry  of  the  State  even  greater  than  that  exhibited  during  the  past. 
The  most  important  influence  to  be  expected  is  that  which  will  follow 
the  completion  of  the  Virginian,  formerly  the  Deepwater-Tidewater 
Railway,  from  Sewells  Pomt,  near  Norfolk,  to  the  coal  fields  of  the 
southern  portion  of  West  Virginia.  This  road  penetrates  areas  con- 
taining the  Pocahontas,  New  River,  and  Kanawha  coals,  most  of 
them  m  their  highest  development.  The  Coal  and  Coke  Railroad, 
from  Eikins  to  Charleston,  with  its  branches^  has  opened  up  impor- 
tant fields  in  the  center  or  the  State,  as  has  also  the  Kanawha  and 
West  Virginia  Railroad.  Other  promising  fields  are  being  developed 
by  bran^  Unes  of  the  Chesapeake  and  Ohio  Railway  on  Piney 
Cireek  and  the  Coal  and  Guyandotte  rivers.  The  statistics  of  pro- 
duction in  West  Virginia  since  1863,  when  the  State  was  formed  out 
of  Virgmia,  are  shown  in  the  table  on  a  preceding  page,  giving  the  pro- 
duction of  coal  in  the  United  States  from  the  earnest  times  to  the 
close  of  1906. 

WYOMING. 

Total  production  in  1906,  6,133,994  short  tons;  spot  value, 
$8£1 3,528. 

The  coal  production  of  Wyoming  has  increased  each  year  since  1902, 
the  gain  in  each  of  the  last  three  years  being  approximately  500,000 
tons.  The  increase  in  1906  over  1905  was  531,973  short  tons,  or  9.5 
per  cent  in  quantity,  with  a  gain  in  value  of  $676,577,  or  9.2  percent. 
Since  1902  when  the  period  of  uninterrupted  increase  began,  the  coal 
production  of  Wyonung  has  increased  from  4,429,491  to  6,133,994 
short  tons^  or  nearly  40  per  cent.  In  the  report  for  1905  it  was  stated 
that  this  mcrease  m  production  had  been  due  to  legitimate  demand 
and  not  to  any  attempt  to  force  production,  it  being  observed  that 
with  the  gain  in  output  there  has  been  an  advance  in  value,  the  average 
price  per  ton  having  risen  from  $1.24  in  1903  to  $1.30  in  1904  and  to 
|l.31  m  1905.  The  price  in  1906  was  the  same  as  in  the  preceding 
year. 

Wyoming  ranks  second  in  the  quantity  of  coal  produced  during  the 
year  per  man  employed.  In  1906,  5,934  men  were  employed  in  the 
coal  mines  of  the  State,  averaging  281  days  each.  The  average  pro- 
duction per  man  for  the  year  was  1,033.7  tons,  a  rate  exceeded  only  by 
Utah.  In  1905  there  were  5,977  men  employed  for  an  average  of  236 
days,  and  the  average  production  for  the  year  per  man  was  937.3  tons. 
This  rate  also  was  exceeded  by  the  miners  of  Utah  alone.  The  aver- 
age daily  production  per  man  in  1906  in  the  coal  mines  of  Wyoming  was 
3.68  tons  against  3.97  tons  in  1905.  In  1904  the  average  tonnage  per 
man  per  year  was  914.9,  and  the  average  daily  tonnage  per  man 
amounted  to  3.49.  Wyoming,  Utah,  New  Mexico,  and  Coloraao^  of  the 
Rocky  Mountain  division,  and  Maryland,  Pennsylvania  (bitummous), 
Virginia,  and  West  Virginia,  in  the  East,  hold  records  for  individual 
capacitv  among  the  mine  workers. 

In  all  but  2  of  these  States,  Utah  and  Pennsylvania  Obituminous), 
the  majority  of  the  miners  work  either  10  or  9  hours.  In  Wyoming  in 
1906  there  were  29  mines  employing  5,500  men  out  of  a  \^\«^  o\  ^^^^^ 
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that  worked  10  hours.  The  mines  reporting  any  other  than  10  hours 
were  unimportant  operations. 

Statistics  relating  to  the  use  of  mining  machines  show  that  there 
were,  in  1906,  83  undercutting  machines  m  use  in  the  mines  of  Wyo- 
ming, compared  with  81  in  1905,  and  with  72  in  1904.  The  machine- 
mined  production  has  increased  from  1,053,702  short  tons  in  1904  to 
1,236,750  in  1905  and  to  1,339,422  tons  in  1906.  Of  the  total  number 
of  machines  in  use  in  1906,  48  were  of  the  pick  or  puncher  type*  33 
were  chain-breast  machines;  and  1  long  wafl  and  1  shearing  machine 
were  used. 

The  casualty  record  for  1906,  reported  by  Messrs.  Noah  Young  and 
D.  M.  Elias,  State  mine  inspectors,  shows  tnat  there  were  36  accidents, 
15  of  which  resulted  fatally.  One  wife  was  made  a  widow  and  one 
child  left  fatherless.  The  death  rate  per  thousand  was  2.53,  and 
408,933  tons  of  coal  were  mined  for  each  life  lost.  No  death  was  due 
to  explosions  of  gas,  dust,  or  powder.  Falls  of  roof  and  coal  claimed 
more  victims  than  any  other  one  cause,  6  deaths  resulting  therefrom. 
Three  men  were  killed,  by  a  train  of  rimaway  mine  cars,  and  6  deaths 
resulted  from  miscellaneous  causes. 

The  statistics  of  production,  by  counties,  in  1905  and  1906,  with 
the  distribution  of  the  production  for  consumption,  are  shown  in  the 
following  tables: 

Coal  production  of  Wyoming,  in  1905  and  1906,  by  couniies,  in  short  tons. 


County. 


Sold  to 
local 
trade 

I  ov,{»»^or^4^  and  used 
I  shipment,  ^y  ^^_ 

'  ployees. 


Loaded  at 
mines  lor 


Sweetwater 2,033,96:) 

Uinta 1,816.164 

other  counties  a. .  1 ,  459, 007 

Small  mines 


Total 


5,309,136 


10,576 
8,425 

30,707 
2,670 


52,378 


Used  at 
mines 

for      1 
steam 
and     ' 
heat. 


Made 

into 

coke. 


69,438   

73,079    

87,133  I  10,857 

229,  aw     10,8.'i7 


Total 
quantity 


2.113,979 

1,897,668 

1,587,704 

2,670 


5,602,021 


Total 
value. 


12,888,790 

2,338.134 

2.104.075 

5,952 


7,336,951 


Aver- 
age 
price 
per 
ton. 


$1.37 
1.23 
1.33 
2.23 


1.31 


Aver- 
age 
num- 
ber of 
days 
active. 


275 
153 
264 


Average 
number 
of  em- 
ployees. 


236 


2,314 
1,711 
1,952 


5,977 


ino(>. 


Converse 

Sheridan 

Sweetwater 

Uinta 

Other  counties  a. 

Small  mines 


Total , 


.W,  418 

961.515 

2.03.''»,60l 

1.980,444 

7(W,  645 


l.(i22 

iH,rm 

9.276 

16.895 

1.5<)5 


5,801.623       59,656 


9,455 
34.210 
74.240 
H9,a)2 
r>4. 103 


271.0ti0 


ijm 


69,495 

1,014,3J8 

2.121,.">46 

2.078,772 

848.298 

1,565 


l,t>55  I  6,133,994 


$122,241 
1.191,560 
2,911.316 
2.620,228 
1.164,712 
3,462 


$1.76 

251 

105 

1.17 

284 

902 

1.37 

274 

2,229 

1.26 

277 

1.750 

1.37 

296 

948 

2.21 

......... 

8,013,528  '     1.31 


281 


«  Bighorn,  Carbon,  Converse.  Crook,  Fremont,  Johnson,  Sheridan,  and  Weston. 
f>  Bighorn,  Carbon,  Crook,  Johnson,  and  Weston. 


5,934 
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Statistics  of  the  production  of  coal,  by  counties,  during  the  last  five 
years,  with  the  increases  and  decreases  in  1906,  as  compared  with  1905, 
are  shown  in  the  following  table : 

Coal  production  of  Wyomingj  1902-1906,  by  counties,  in  short  tons. 


County. 


1902. 


Bii^om 

Carbon 

Ckmvene 

Sberidan 

Sweetwater. 

UinU 

Weston 

Crook 

Fremont. 

Johnson 

Natrona 

Small  mines. 


Total 

Total  value. 


902 

382,207 

72,329 

309,066 

1,595,340 

1,595,333 

457,801 

16,513 


4,429,491 
$5,236,339 


1903. 


1904. 


243,323 
91,050 

455,309 
1,628,944 
1,782,668 

410,974 

14,934 
2,091 


4,635,293 
$5,731,281 


6,235 

336,292 

77,386 

554,785 

l,)liKb,  v93 

1,800,069 

398,367 

9,254 

3,175 


5,178,556 
$6,747,909 


1905. 


1906. 


Increase 

(+)or 

decrease 

(-),  1900. 


4,605 

4,743 

354,358 

450,636 

64,939 

09,495 

742,314 

1,014,318 

2,113,979 

2,121,546 

1,897,668 

2,078,772 

409,690 

379,990 

+ 
+ 
+ 
+ 
+ 
+ 


138 

96,278 

4,556 

272,004 

7,567 

181,104 

29,700 


11,798 
2,670 


0  12,929 
1,565 


+       1,131 
-       1,106 


5,602,021 
$7,336,a')l 


6,133,994 
$8,013,528 


+  531,973 
+$676,577 


«  Crook  and  Johnson  only. 

Coal-bearing  formations  underlie  a  larger  proportion  of  Wyoming 
than  of  any  other  of  the  Rocky  Mountain  States.  It  is  the  second 
largest  producing  State  in  the  Rocky  Mountain  region,  Colorado 
ramdng  first,  and  if  production  in  Wyoming  continues  to  increase 
in  the  next  few  years  as  it  has  done  m  the  last  twenty-five  it  will 
soon  rival  Colorado  for  first  place  in  the  region.  Most  of  the  pro- 
ductive area  in  Wyoming  is  included  within  the  plains  region,  while 
that  of  Colorado  is  in  or  adjacent  to  the  main  mountain  ranges. 
More  than  half  of  the  coal  produced  in  Wyoming  is  lignitic  in  char- 
acter, a  large  proportion  of  the  lignite  output  coming  n-oin  the  fields 
which  extend  from  North  Dakota  through  southeastern  Montana  to 
the  northeastern  part  of  Wyoming.  The  bituminous  fields  occur 
largely  in  the  more  mountainous  regions  and  are,  Uke  the  other 
Rocky  Mountain  areas,  in  somewhat  limited  fields  as  compared  with 
the  lignite  beds  in  the  northeastern  part  of  the  State.  Among  the 
more  important  producing  areas  are  the  Carbon  and  Hanna  fields, 
in  Carbon  County,  which  include  the  operations  at  Hanna  and  Car- 
bon; the  Rock  Springs  field,  in  Sweetwater  County;  the  Hams  Fork 
field,  in  Uinta  County,  and  the  Almy  field,  also  in  Uinta  County, 
the  last  two  counties  producing  nearly  75  per  cent  of  the  State's 
entire  output.  The  pnncipal  hgnite  production  is  at  Sheridan,  in 
Sheridan  County.  Most  of  the  lignite  is  black  in  color,  and,  having 
many  of  the  characteristics  of  bituminous  coal,  is  frequently  classed 
as  such  by  the  producers.  The  other  fields  which  have  not  yet  been 
reached  by  railroads  are  the  Henrys  Fork  field,  in  the  southern  part 
of  Sweetwater  County;  the  Wind  River  field,  in  Fremont  County; 
the  Big  Horn  Basin,  m  Big  Horn  County,  and  the  Teton  field,  in  the 
northern  part  of  Uinta  County.  Another  field  penetrated  by  the 
Union  Pacific  system  is  the  Rawlins  field,  extending  from  the  south- 
em  part  of  Fremont  Coimty  through  northeastern  Sweetwater  into 
Carbon  County.  The  operations  here  are  not  of  great  importance. 
The  Sublette  field,  in  the  western  part  of  Uinta  County,  crossed  by 
the  Oregon  Short  line,  is  also  of  little  importance. 
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During  1906  the  geological  work  of  the  Survey  on  the  coal  fields 
of  Wyoming  was  done  in  Uinta  County,  continiung  the  survey  pre- 
viously begun  from  Kemmerer  north  to  Snake  Kiver.  A  survey- 
was  also  made  of  the  well-known  Hanna  field,  in  Carbon  County,  on 
the  Une  of  the  Union  Pacific  Railroad. 

Coal  mining  in  Wyoming  is  said  to  have  begun  in  1865,  a  produc- 
tion of  800  tons  being  reported  as  mined  by  the  early  settlers  in  that 
year.  Active  development  began  three  years  later  with  the  com- 
pletion of  the  Union  Pacific  Kailroad,  and  in  1868  the  production 
amounted  to  6,925  short  tons.  In  1869  the  production  had  increased 
to  49,382  short  tons,  the  output  being  used  chiefly  by  the  railroad 
company.  The  growth  of  the  industry  since  the  m-st  production  in 
1865  is  shown  in  the  table  on  a  preceding  page,  giving  the  produc- 
tion of  coal  in  the  United  States  from  the  earnest  times  to  tne  close 
of  1906. 
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BIBU06RAPHT  OF  UNITED  STATES  GBOIX)GICAIj  SURVEY 

PUBIilCATIONS  BEIiATING  TO  COAIj. 

Alabama: 

BuTTS)  Charles.    The  Warrior  coal  basin  in  the  Brookwood  quadrangle:  Bull. 

TJ.  S.  Geol.  Survey  No.  260,  1905,  pp.  357-381. 
The  Warrior  coal  basin  in  the  Bumingham  quadrangle:  Bull.  U.  S.  Geol. 

Survey  No.  285,  1906,  pp.  211-222. 
Hates,  C.  W.    The  Stevenson  folio:  Geologic  Atlas  U.  S.,  folio  19,  U.  S.  Geol. 

Survey,  1895. 


e  Gadsden  folio:  Geologic  Atlas  U.  S.,  folio  35,  U.  S.  Geol.  Survey, 
1896. 
Smith,  E.  A.    The  Coal  Measures:  Mineral  Resources  U.  S.  for  1892,  U.  S.  Geol. 
Survey,  1893,  pp.  293-300. 

Arizona  : 

Campbell,  M.  R.    The  Deer  Creek  field:  Bull.  U.  S.  Geol.  Survey  No.  225,  1904, 
pp.  240-258. 

Arkansas: 

Branner,  J.  C.  The  coal  fields  of  Arkansas:  Mineral  Resources  U.  S.  for  1892, 
U.  S.  Geol.  Survey,  1893,  pp.  303-306. 

Tapp,  J.  A.  Preliminary  report  on  the  Camden  coal  field  of  southwestern  Arkan- 
sas: Twenty-first  Ann.  Kept.  U.  S.  Geol.  Survey,  pt.  2,  1900,  pp.  313-329. 

California: 

Arnold,  Ralph.    Coal  in  the  Mount  Diablo  Range,  Monterey  County:  Bull. 

U.  S.  Geol.  Survey  No.  285,  1906,  pp.  223-225. 
Turner,  H.  W.    Coal  deposits:  Mineral  Resoiu-ces  U.  S.  for  1892,  U.  S.  Geol. 

Survey,  1893,  pp.  308-310. 

Colorado: 

Campbell,  M.  R.  Character  and  use  of  the  Yampa  (roals:  Bull.  U.  S.  Get^l.  Sur- 
vey No.  297,  1906,  pp.  82-91. 

Eldridoe,  G.  H.  Antnracite-Crested  Butte  folio:  Geologic  Atlas  I  J.  S.,  folio  9, 
U.  S.  Geol.  Survey,  1894. 

Geolo^  of  the  Denver  Basin:  Mon.  U.  S.  Geol.  Survey,  vol.  27,  1896, 

pp.  317-4S'. 

Fenneman,  N.  M.,  and  Gale,  H.  S.    The  Yampa  coal  field,  Routt  C/ounty:  Bull. 


U.  S.  Geol.  Survey  No.  285,  1906,  pp.  226-239. 

^e  Yampa  coal  field,  Koi 
No.  297^  1906,  pp.  1-81. 


The  Yampa  coal  field,  Koutt  County:  Bull.  U.  S.  Geol.  Survey 


Hills,  R.  C.    Coat  fields  of  Colorado:  Mineral  Resources  U.  S.  for  1892,  U.  S. 
Geol.  Survey,  1893,  pp.  319-365. 

The  ELmoro  folio:  Geologic  Atlas  U.  S.,  folio  58,  U.  S.  Geol.  Survey,  1899. 

:  Geoloflic  Atlas  U.  S.,  folio  68,  U.  S.  Geol.  Si 


—    The  Wabenbuig  folio:  Geologic  Atlas  U.  S.,  folio  68,  U.  S.  Geol.  Survey, 
1900. 

The  Spanish  Peaks  folio:  Geologic  Atlas  U.  S.,  folio  71,  U.  S.  Geol.  Sur- 


vey, 1901. 
ScHRADER,  F.  C.    The  Durango-Gallup  field:  Bull.  U.  S.  Geol.  Survey  No.  285, 

1906,  pp.  241-258. 
Stanton,  T.  W.    The  Colorado  formation  and  its  invertebrate  fauna:  Bull.  U.  S. 

Geol.  Survey  No.  106,  1893,  pp.  34-36. 

Georgia: 

Hayes,  C.  W.    The  Ringgold  folio:  Geologic  Atlas  U.  S.,  folio  2,  U.  S.  Geol.  Sur- 
vey, 1894. 

The  Stevenson  folio.    (See  Alabama.) 

Idaho: 

LiNi>QREN,  Waldbmar.    The  Boise  folio:  Geologic  Atlas  U.  S.,  folio  45,  U.  S, 
Geol.  Survey,  1898, 
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Illinois  : 

Campbell,  M.  R.,  and  Leverett,  F.    The  Danville  folio:  Geologic  Atlas  U.  S., 
folio  67,  U.  S.  Geol.  Survey,  1900. 
Recent  work.     {See  Indiana.) 

Indiana  : 

Fuller,  M.  L.,  and  Ashley,  G.  H.    The  Ditney  folio:  Geologic  Atlas  U.  S., 

folio  84,  U.  S.  Geol.  Survey,  1892. 
Recent  work  in  the  coal  fields  of  Indiana  and  Illinois:  Bull.  U.  S. 

Geol.  Survey  No.  213,  1903,  pp.  284-293. 
Fuller,  M.  L.,  and  Clapp,  F.  G.     The  Patoka  folio:  Geologic  Atlas  U.  S.,  folio 

105,  U.  S.  Geol.  Survey,  1904. 

The  Danville  folio.     {See  Illinois.) 

Indian  Territory: 

Tafp,  J.  A.     The  Geology  of  the  McAlester- Lehigh  coal  field:  Nineteenth  Ann. 

Rept.  U.  S.  Geol.  Survey,  pt.  3,  1899,  pp.  423-583. 
Taff,  J.  A.,  and  Adams,  G.  I.    The  geology  of  the  eastern  Choctaw  coal  fields: 

Twenty-first  Ann.  Rept.  U.  S.  Geol.  Survey,  pt.  2,  1900,  pp.  257-311. 
Taff,  J.  A.     The  Coalgate  folio:  Geologic  Atlas  U.  S.,  folio  74,  U.  S.  Geol.  Survey, 

1901. 

The  Atoka  folio:  Geologic  Atlas  U.  S.,  folio  79,  U.  S.  Geol.  Siu-vey,  1902. 

Progress  of  coal  work:  Bull.  U.  S.  Geol.  Survey  No.  260, 1905,  pp.  382-401. 

The  Muscogee  folio:  Geologic  Atlas  U.  S.,  folio  132,  U.  S.  Geol.  Survey, 


1906. 

Iowa: 

Bain,  H.  F.     The  western  interior  coal  field:  Twenth-second  Ann.  Rept.  U.  S. 

Geol.  Survey,  pt.  3,  1902,  pp.  333-366. 
Keyes,  C.  p.     Sketch  of  the  coal  deposits:  Mineral  Resources  U.  S.  for  1892, 

U.  S.  Geol.  Survey,  1893,  pp.  398-404. 

Kansas: 

Schrader,  F.  C,  and  Ha  worth,  Erasmus.     Economic   geology   of   the    Inde- 
pendence quadrangle:  Bull.  U.  S.  Geol.  Survey  No.  296,  1906. 
The  western  interior  coal  field.     {See  Iowa.) 

Kentucky : 

Ashley,  G.  H.,  and  Glenn,  L.  0.     Geology  and  mineral  resources  of  part  of 

the  Cumberland  Gap  coal  field:  Prof.  Paper  U.  S.  Geol.  Survey  No.  49,  1906, 

pp.  1-225. 
Ashley,  G.  H.     The  Cumberland  Gap  Coal  fields:   Bull.  U.  S.  Geol.  Survey 

No.  225,  1904,  pp.  259-275. 
Campbell,  M.  R.     The  Estillvillc  folio:  Geologic  Atlas  U.  S.,  folio  12,  U.  S. 

Geol.  Survey,  1894. 
The  London  folio:  Geologic  Atlas  U.  S.,  folio  47,  U.  S.  Geol.  Survey. 

1898. 
Phalen,  W.  C.     Resources  of  the  Kenova  quadrangle:  Bull.  U.  S.  Geol.  Survev 

No.   285,   1906,   pp.   259-268. 

Geology  of  the  Big  Stone  Gap  coal  field.     {See  Virginia.) 

Maryland: 

White,  David.    The  bituminous  coal  field:  Twenty-second  Ann.  Rept.  U.  S. 
Geol.  Survey,  pt.  3,  1902,  pp.  201-214. 

The  Piedmont  folio.     (See  West  Virginia.) 

Massachusetts  : 

Geology  of  the  Narragansett  Basin.     {See  Rhode  Island.) 

Missouri: 

WiNSLOw,  Arthur.    The  coal  measures  of  Missouri:  Mineral  Resources  U.  S. 
for  1892,  U.  S.  Geol.  Survey,  1893,  pp.  429-436. 
The  western  interior  coal  field.     {See  Iowa.) 
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Montana  : 

Fisher,  C.  A.    Development  of  the  Bear  Creek  coal  fields:  Bull.  U.  S.  Geol. 

Survey  No.  285,  1906,  pp.  269,  270. 
Weed,  W.  H.    The   Laramie  and   the  overlying   Livingston   formation:  Bull. 

U.  S.  Geol.  Survey  No.  105,  1893,  pp.  18-21. 

The  Livingston  folio:  Geologic  Atlas  U.  S.,  folio  1,  U.  S.  Geol.  Survey, 

1894. 

The  Fort  Benton  fdio:  Geologic  Atlas  U.  S.,  folio  55,  U.  S.  Geol.  Survey, 

1899. 

The  Little  Belt  Mountains  folio:  Geologic  Atlas  U.  S.,  folio  56,  U.  S. 


Geol.  Survey,  1899. 
The  lignite  ares 
The  Aiaddin  folio.     (See  Wyoming.) 

Nevada : 


—        ^  f    

The  lignite  area.     (See  North  Dakota.) 
Aiac 


Spurr,  J.  E.     Coal  deposits  between  Silver  Peak  and  Candelaria,  Esmeralda 

1.  U.  S.  Geol.  Survey 
Ore  deposits  of  the  Silver  Peak  quadrangle':  'Prof .  Paper  U.  S.  Geol. 


County:  Bull.  U.  S.  Geol.  Survey  No.  225,  1904,  pp.  289-292. 


Survey  No.  55, 1906,  pp.  165-168. 

New  Mexico: 

Fisher,  C.  A.     Coal  fields  of  the  White  Mountain  region:  Bull.  XT.  S.  Geol. 

Survey  No.  225,  1904,  pp.  293-294. 
Lee,  W.  T.     The  Engle  coal  field:  Bull.  U.  S.  Geol.  Survey  No.  285, 1906,  p.  240. 

North  Dakota: 

Leonard,  A.  G.    The  lignite  area:  Bull.  U.  S.  Geol.  Survey  No.  285,  1906, 

pp.  316-330. 
Wilder,  F.  A.    Lignite  and  its  relation  to  irrigation:  Water-Sup.  and  Irr.  Paper 

No.  117,  U.  S.  Geol.  Survey,  1905. 

Ohio: 

Haseltine,  R.  M.    The  bituminous  field:  Twent^^-second   Ann.  Kept.  U.    S. 
Geol.  Survey,  pt.  3,  1902,  pp.  215-226. 

Resources  of  the  Ken  ;va  quadrangle.     (See  Kentucky.) 
Strati^phy  of  bituminous  field.     (See  Pennsylvania.) 
Huntmgton  folio.    (See  West  Virginia.) 

Oregon : 

Day,  Wm.  C.    The  coal  and  pitch  coal  of  the  Newport  mine:  Nineteenth  Ann. 

Rept.  U.  S.  Geol.  Survey,  pt.  3,  1899,  pp.  370-376. 
Diller,  J.  S.    The  Coos  Bay  coal  field:  Nineteenth  Ann.  Rept-  U.  S.  Geol. 

Survey,  pt.  3,  1899,  pp.  309^376. 
^he  Coos  Bav  folio: 


The  Coos  Bay  folio:  Geologic  Atlas  U.  S.,  folio  73,  U.  S.  Geol.  Survey, 
1901. 

The  Port  Orford  folio:  Geologic  Atlas  U.  S.,  folio  89,  U.  S.  Geol.  Survey, 


1903. 

A  geological  reconnaissance  in  northwestern  Oregon:  Seventeenth  Ann. 

Rept.  U.  S.  Geol.  Survey,  pt.  1,  1896,  pp.  447-520. 

Pennsylvania  : 

Ashley,  G.  H.    The  Clearfield  coal  field:   Bull.  U.  S.  Geol.  Survey  No.  285, 

1906,  pp.  271-275. 
Burrows,  J .  S.    The  Bamesboro-Patton  coal  field  of  central  Pennsylvania:  Bull. 
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COKE. 


By  Edward  W.  Parker. 


INTRODUCTION. 

As  in  the  chapters  on  coke  published  in  preceding  years,  the 
statistics  of  the  manufacture  of  cokc  presented  in  the  following  pages 
include  only  the  fibres  for  that  product  which  is  obtained  from  tne 
distillation  or  partial  combustion  of  bituminous  coals  in  ovens  of 
the  beehive  type,  or  in  retort  ovens,  and  which  is  suitable  for  fur- 
nace and  foundry  use.  The  coke  obtained  as  a  by-product  in  the 
manufacture  of  illuminating  gas,  popularly  known  as  gas-house  coke, 
is  not  considered  as  coming  withm  the  scope  of  this  report.  Owing, 
however,  to  certain  changes  that  have  taken  place  in  the  manufac- 
ture of  coke  during  recent  years  and  the  use  of  speciallv  prepared 
coke  for  domestic  and  other  purposes  where  smokeless  fuel  is  desired, 
it  has  been  necessary  to  include  in  these  reports  some  coke  which  is 
not  manufactured  for  strictly  metallurgical  purposes.  When  the 
pubhcation  of  the  annual  report.  Mineral  Resources  of  the  United 
States,  was  begun  in  1882,  practically  all  of  the  coke  manufactured 
was  obtained  &om  the  beehive  oven,  the  name  being  derived  from 
the  shape  of  the  combustion  chamber,  which  is  similar  to  that  of  the 
conventional  beehive. 

After  1893,  when  the  first  plant  of  12  bv-product  ovens  was  com- 
pleted by  the  Semet-Solvay  Company  at  Syracuse,  N.  Y.,  to  the 
close  of  1904,  there  was  a  steady  and  noteworthy  increase  in  the  con- 
struction of  retort  or  by-product  recovery  ovens  in  the  United 
States.  During  the  last  two  years,  however,  there  has  been  some 
decrease  in  the  development  of  this  branch  of  the  industry,  and  at 
the  end  of  1906  there  were  fewer  by-product  ovens  under  construc- 
tion than  in  any  year  since  1899.  The  reason  ^ven  for  this  is  that 
manufacturers  are  not  pushing  the  construction  of  these  ovens 
because  of  the  lack  of  profitable  markets  for  the  large  quantity  of 
coal  tar,  which  is  one  of  the  important  by-products  of  retort-coke 
manufacture. 

The  coke  product  of  the  retort  ovens  is  in  some  cases  a  high-grade 
metallurgical  fuel  and  is  primarily  intended  for  such  use,  although 
the  coke  itself  is  not  in  all  cases  a  primary  product.  In  some  in- 
stances the  coke  is  a  secondary  product,  but  can  not  be  considered  a 
by-product  like  gas-house  coke. 

As  stated  in  the  opening  paragraph,  considerable  quantities  of 
coke  made  in  both  the  by-product  and  the  beehive  ovens  are  sold 
for  other  than  metallurgical  purposes,  and  manufacturers  are  now 
maldng  a  specialty  of  the  preparation  of  coke  for  domestic  use,  ^ 
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branch  of  the  industry  which  is  constantly  growing.  For  these 
reasons  it  is  impossble  to  make  any;  separation  of  the  coke,  either 
retort  or  beehive,  which  is  used  strictly  for  metallurgical  piirposes 
from  the  other  uses  to  which  it  is  put,  and  it  is  no  longer  possible  to 
limit  the  discussion  of  coke  making  in  this  chapter  to  coke  used  for 
blast-fumace  and  foimdry  purposes.  Only  gas-house  coke  is 
excluded. 

The  coal  consimied  in  the  manufacture  of  coke  in  the  United  States 
is  drawn  from  six  of  the  seven  bitiuninous  coal  fields,  namely:  (1) 
The  Appalachian  field,  embracing  the  great  coking-coal  regions  of 
Pennsylvania,  Virginia,  West  \arginia,  Ohio,  Georgia,  Bahama, 
Tennessee,  and  eastern  Kentuckv;  (2)  the  eastern  interior  field, 
which  includes  the  coal  areas  of  Illmois,  Indiana,  and  western  Ken- 
tucky; (3)  the  western  interior  field,  embracing  the  States  of  Iowa, 
Kansas,  Missouri,  and  Nebraska;  (4)  the  southwestern  field,  includ- 
ing Arkansas,  Indian  Territory,  and  Texas;  (5)  the  Rocky  Mountain 
field,  including  Colorado,  New  Mexico,  Utah,  Montana,  South  Dakota, 
and  Wyoming;  (6)  the  Pacific  coast  field,  in  which  the  only  coking 
coals  are  foimd  in  the  State  of  Washington.  The  coal  of  the  northern 
interior  field,  lying  wholly  within  Michigan,  has  not  so  far  been  used 
for  coke. 

A  considerable  quantity  of  coke  is  made  in  States  in  which  there 
are  no  coal  fields,  namely,  Massachusetts^  Minnesota,  New  York,  New 
Jersey,  and  Wisconsin.    The  ovens  in  Minnesota  were  completed  and 

f)ut  in  blast  in  1904.  The  plant  consists  of  50  Otto-Hoffmann  ovens, 
ocated  at  Duluth.  The  ovens  near  Baltimore,  Md.,  and  at  Del  Ray 
and  Wyandotte,  Mich.,  are  supplied  with  coal  from  other  States. 
One  of  the  two  plants  in  Wisconsin  is  composed  of  beehive  ovens,  in 
which  coal  from  Pennsylvania  is  used.  With  this  exception  all  of 
the  coking  establishments  outside  of  the  coking-coal  producing 
States  are  retort-oven  plants. 

The  unit  of  measurement  used  in  this  chapter  is  uniformly  the 
short  ton  of  2,000  pounds. 

l»BODUCTION. 

The  total  production  of  coke  from  the  beehive  and  by-product 
ovens  of  the  United  States  in  1906  amounted  to  36,401,217  short 
tons  against  32,231,129  short  tons  in  1905,  an  increase  of  4^170,088 
short  tons,  or  12.94  per  cent.  The  production  in  1906,  as  m  1905, 
surpassed  all  previous  records  in  the  history  of  coke  making  in  the 
Umted  States.  Of  the  total  production  in  1906,  31,843,090  short 
tons  were  produced  in  beehive  ovens  against  28,768,781  short  tons 
in  1905;  the  production  from  retort  or  by-product  ovens  in  1906  was 
4,558,127  short  tons  against  3,462,348  tons  in  1905,  the  increase  in 
the  production  of  beemve  coke  being  3,074,309  tons,  and  in  the  re- 
tort-oven product  1,095,779  short  tons.  From  this  it  appears  that 
while  the  total  production  from  retort  ovens  in  1906  was  only  about 
12  per  cent  of  the  total  output,  more  than  25  per  cent  of  the  total 
increase  was  in  by-product  coke. 

The  value  of  the  total  coke  product  in  1906  increased  in  even 
greater  proportion  than  the  tonnage,  from  $72,476,196  in  1905  to 
$91,608,034  in  1906,  a  gain  of  $19,131,838,  or  26  per  cent,  as  com- 
pared with  an  increase  of  12.94  per  cent  in  quantity.  The  value  of 
the  product  in  1906  was  nearly  double  that  of  1904,  when  the  pro- 
duction amounted  to  2S,66\,\0&  «Jclot\,  tows,  compared  with  which 


COKE.  757 

the  production  in  1906  shows  an  increase  of  12,740,111  tons,  or  a 
little  over  50  per  cent. 

The  increased  production  in  1906,  with  the  larger  proportionate 
increase  in  value,  was  due  primarily  to  the  continued  extraordinary 
demand  created  by  the  xmchecked  expansion  in  the  production  of  iron 
and  steel,  and  also,  but  to  a  minor  degree,  to  the  shortage  in  anthra- 
cite fuel  occasioned  bv  the  suspension  of  operations  in  the  spring  of 
the  year  and  to  similar  shortages  in  some  of  the  bituminous  coal- 
promicing  States,  due  to  the  same  cause.  The  average  price  ob- 
tained for  coke  in  1906  was  $2.52,  as  compared  with  $2.25  in  1905, 
and  was  the  highest  figure  reached  in  a  period  of  twentv-seven  years, 
with  the  exception  of  1903,  when,  because  of  the  fuel  famine  causea 
by  the  strikes  of  1902,  the  average  price  of  coke  was  advanced  to  $2.63. 

In  considering  the  total  value  and  the  average  selling  price  for  the 
coke  produced  m  the  United  States  it  should  be  remembered  that  in 
many  cases  the  values  are  arbitrarily  fixed.  A  considerable  number 
of  the  coke  ovens  in  this  country  are  operated  by  large  corporations 
which  operate  also  coal  mines  and  blast  furnaces,  the  coke  making 
being  really  only  an  incidental  part  of  the  business.  In  such  cases 
the  coke  product  is  sometimes  charged  against  the  furnace  depart- 
ment at  cost  and  sometimes  at  a  figure  based  upon  the  cost  of  coal 
mining  and  coke  making,  plus  a  percentage  of  profit  on  these  opera- 
tions. The  value  is  not  fixed  by  the  market  price.  In  other  cases 
the  value  is  estimated  upon  the  average  prices  for  coke  of  a  similar 
quality  produced  and  sold  in  the  inma^iate  vicinity. 

The  quantity  of  coal  used  in  the  manufacture  of  coke  in  1906  was 
55,746,374  short  tons,  valued  at  $62,232,524.  The  value  of  the  coke 
produced  from  this  coal  was  $91,608,034,  a  difference  of  $29,375,510, 
which  represents  the  profits  on  the  coking  operations  less  the  cost  of 
manufacture  and  the  expenses  of  administration  and  selling.  In  1905 
the  value  of  the  coal  used  was  $50,614,674,  and  the  value  of  the  coke 
produced  was  $72,476,196,  a  difference  to  cover  all  expenses  of  manu- 
racture,  administration,  and  profits  of  $21,861,522. 

The  year  1906  was  one  practically  without  precedent  in  the  history 
of  the  coke-making  industry.  There  was  throughout  almost  the 
entire  year  an  active  demand  for  coke,  with  prices  unusually  high. 
There  was  not  even  the  usual  summer  dullness,  as  the  demand  tor 
rails  and  bridge  materials  on  the  part  of  the  railroads,  and  struc- 
tural shapes,  due  largely  to  the  requirements  of  building  opera- 
tions in  San  Francisco,  kept  the  furnaces  in  continuous  operation, 
and  this  in  turn  kept  up  the  demand  for  coke.  The  year  opened  with 
coke  in  good  demand  and  production  was  kept  practically  up  to  capa- 
city in  most  of  the  high-grade  coking  regions  during  the  &st  of  the 
year.  During  February  there  was  a  slight  reaction  with  a  falling  off 
m  the  demand,  and  it  was  anticipated  that  a  number  of  the  ovens, 
particularly  in  the  Connellsville  rejgion,  would  go  out  of  blast.  The 
apprehension,  however,  of  a  shut  down  of  the  coal-mining  operations 

Sending  a  settlement  of  the  wage  scale  on  April  1  overcame  the 
ecUning  tendency  and  the  demand  became  again  firm,  with  prices 
showing  an  upward  tendency.  Connellsville  furnace  coke,  which  in 
January  sold  as  low  as  $2.15  per  ton,  was  quoted  at  from  $2.30  to  $2.75 

Ser  ton  in  April  and  May,  the  higher  prices  being  usually  for  prompt 
elivery.     With  the  settlement  of   the  anthracite  strike  in  May  it 
was  anticipated  that  there  would  be  a  falling  off  in  the  demand  Iq^t 
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coke^  but  such  fears  were  not  realized,  and  the  production  was  actively 
continued  during  June  and  July.  Instead  of  the  dullness  which  gen- 
erally prevails  during  the  summer,  there  was  a  decided  boom  at  that 
season,  and  prices  continued  to  advance.  The  steady  demand  con- 
tinued during  the  fall  and  winter  months,  with  the  result  that  by 
December  the  price  of  Connellsville  furnace  coke  had  advanced  to 
from  $3  to  $3.60  per  ton,  while  foundry  coke  was  quoted  at  from  $3.75 
to  $4.50  per  ton. 

There  were  at  the  close  of  1906,  93,901  coke  ovens  in  the  United 
States,  against  87,564  in  1905,  an  increase  of  6,337.  Of  the  total  num- 
ber of  ovens  in  existence  in  1906, 5,305  were  idle  during  the  entire  year, 
leaving  88,596  active  ovens  which  produced  36,401,217  tons  of  coke, 
an  average  of  410.9  tons  per  oven.  In  1905  out  of  87,564  ovens  5,932 
were  idle,  showing  that  in  addition  to  the  new  ovens  added  to  the  en- 
tire equipment  in  1906  the  number  of  ovens  idle  was  627  less  than  in 

1905.  The  81,632  active  ovens  in  1905  produced  32,231,129  tons  of 
coke,  an  average  of  394.8  tons  per  oven.     The  idle  beehive  ovens  in 

1906,  with  but  few  exceptions,  were  plants  which  had  not  been  oper- 
ated for  several  years  and  had  been  practically  abandoned  or  were 
new  plants  which  had  not  been  put  in  blast  before  the  end  of  the  year. 
The  idle  ovens  in  1906  included  241  retort  ovens,  of  which  56  were  a 
bank  of  Newton-Chambers  ovens  at  Pocahontas,  Va.,  which  have  not 
been  operated  to  any  extent  since  their  installation  several  years  ago. 
The  total  number  of  93,901  ovens  in  1906  included  3,603  by-product 
recovery  ovens,  of  which,  as  stated,  241  were  idle  during  the  year. 
This  left  3,362  ovens  which  were  operated  during  the  year.  The  pro- 
duction from  these  3,362  ovens  was  4,558,127  tons  of  coke,  which, 
deducted  from  the  total  output  of  36,401,217  short  tons,  leaves 
31,843,090  tons  as  the  output  of  85,234  active  beehive  ovens.  From 
this  it  appears  that  the  average  production  from  the  by-product 
ovens  was  1,356  tons,  while  the  average  output  from  each  beehive 
oven  was  373.6  tons.  In  1905  the  average  production  from  each  by- 
product oven  was  1,158.8  tons,  and  that  firom  each  beehive  oven  365.8 
tons.  In  1905  the  average  production  from  by-product  ovens  was  a 
little  more  than  three  times  that  of  the  beehive  ovens,  white  in  1906 
it  was  nearly  four  times  as  great. 

At  the  close  of  1906,4,519  new  ovens  were  in  course  of  construction, 
of  which  112,  or  less  than  2.5  per  cent,  were  of  the  retort  or  by-product 
type,  and  all  of  these  were  of  the  Otto-Hoffmann  or  United-Otto  type 
of  sti'ucture.  With  the  exception  of  one  year,  1904,  there  were  less 
ovens  building  at  the  close  oi  1906  than  in  any  year  since  1900,  and 
there  were  fewer  by-product  ovens  building  at  the  end  of  1906  than  in 
any  year  since  1899. 

The  number  of  completed  retort  ovens  in  the  United  States  has  a 
Uttle  more  than  trebled  in  five  years,  there  being  3,603  ovens  in  exist- 
ence at  the  close  of  1906,  as  compared  with  1,165  in  1901.  In  the 
earlier  year  the  production  from  this  type  of  ovens  was  1,179,900  tons, 
or  5.4  per  cent  of  the  total.  In  1902  the  production  of  by-product 
coke  was  1,403,588  tons,  or  5.5  per  cent  of  the  total;  in  1903  it  was 
1,882,394  tons,  or  7.4  per  cent  of  the  total;  in  1904  it  was  2,608,229 
tons,  or  11  per  cent  of  the  total;  in  1905,3,462,348  tons,  or  10.7  per 
cent  of  the  total,  and  in  1906,  4,558,127,  or  12.5  per  cent,  of  the  total. 

Considering  each  bank  of  ovens  as  a  separate  establishment,  the 
returns  for  1906  show  a  total  of  532  establishments,  as  compared  with 
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619  in  1905  and  with  506  in  1904.  There  were  69  estabhshments  that 
were  idle  throughout  the  year,  as  compared  with  75  in  1905  and  82  in 
1904.  There  were  also  15  new  establishments  having  a  total  of  1,887 
ovens,  which  were  not  completed  and  put  in  blast  before  the  close  of 
1906. 

The  totals  of  the  production  of  coke  in  1905  and  1906  are  presented 
by  States  and  Territories  in  the  following  tables : 

Manufaaure  of  coke  ih  tht  United  Statu,  by  Stalet  and  TmilorUt,  in  1905  and  1906. 
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Of  the  25  State  and  Territories  in  which  coke  was  produced  in 
1906  there  were  16  in  which  the  production  increased  and  9  that 
showed  a  decreased  output.  All  of  those  in  which  the  production 
decreased  were  comparatively  unimportant  producers,  their  combined 
output  amounting  to  less  than  650,000  short  tons.  The  9  States  in 
which  the  production  decreased  were  Cleorgia,  Indian  Territory. 
Kansas,  Kentucky,  Michigan,  Minnesota,  Missouri,  Washington,  ana 
Wyoming^  and  their  total  decreases  amoimted  to  29,545  tons.  The 
increases  in  the  16  other  States  amounted  to  4,199,633  tons,  making 
a  net  increase  for  the  United  States  of  4,170,088  tons.  The  produc- 
tion from  the  by-product  ovens  increased  from  3,462,348  short  tons 
to  4,558,127  tons,  a  gain  of  1,095,779  tons,  or  31.6  per  cent.  The 
production  of  beehive  ovens  increased  from  28,768,781  short  tons  in 
1905  to  31,843,090  tons  in  1906,  a  gain  of  3,074,309  tons,  or  10.7 
per  cent.  The  most  notable  increases  were  in  Pennsylvania,  whose 
production  increased  2,486,775  tons,  or  12.09  per  cent;  Alabama, 
whose  increase  was  457,515  tons,  or  17.75  per  cent;   and  West  Vir- 

f'nia,  whose  increase  amounted  to  312,921  tons,  or  9.2  per  cent, 
he  greatest  percentage  of  increase  was  shown  by  Illinois,  wnose  pro- 
duction in  1905  was  10,307  tons,  and  in  1906  268,693  tons,  this 
being  due  to  the  fact  that  a  bank  of  160  Semet-Solvay  ovens  at 
South  Chicago  was  put  in  blast  during  1906.  Illinois's  percentage  of 
increase  in  1906  was  2,506.9. 

The  increases  and  decreases  in  the  several  States  in  1906,  as  com- 
pared with  1905,  are  shown  in  the  following  table: 

Increase  and  decrease  in  coke  production^  by  States  and  TerritorieSy  in  1906,  as  compared 

with  1905  (in  short  tons). 
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PRODUCTION   IN  PREVIOUS  YEARS. 

The  earliest  record  of  coke  production  in  the  United  States  is  that 
contained  in  the  census  report  for  18S0.  In  that  year  the  total  pro- 
duction of  coke  amounted  to  3,338,300  short  tons.  Five  years  prior 
to  that  date,  according  to  statistics  compiled  by  the  American  Iron 
and  Steel  Assodation,  the  use  of  coke  in  iron  furnaces  exceeded  that 
of  anthracite  coal.  The  same  authority  states  that  prior  to  1855 
most  of  the  iron  made  in  this  country  was  made  with  charcoal.  In 
that  year  anthracite  took  the  lead  and  maintained  it  until  passed  by 
coke  in  1875.  Six  years  earUer  coke  had  taken  the  lead  over  char- 
coal. Now  very  little  iron  is  made  with  anthracite,  and  charcoal  is 
used  only  for  making  special  brands  of  pig  iron.  A  comprehensive 
idea  of  the  growth  of  the  coking  industry  in  the  United  States  is 
obtained  by  dividing  the  history  of  the  last  twenty  years  into  five- 
year  periods.  The  average  production  for  the  three  years  1880  to 
1882  was  about  4,000,000  tons  a  year.  In  the  five  years  from  1883 
to  1887,  inclusive,  the  average  production  amounted  to  5,980,459 
short  tons.  The  average  for  flie  next  five  years,  from  1888  to  1892, 
was  nearly  double  that  of  the  preceding .  five  yearSj  amounting  to 
10,533,918  tons.  This  period  was  followed  by  the  pamc  years  of  1893, 
1894,  and  1895,  and  the  coke  production  showed  only  a  small  increase 
in  the  next  five  years,  averagmg  during  that  time  11,418,536  tons  per 
year.  The  return  of  prosperous  conditions,  which  began  in  1896,  has 
shown  no  decided  setback  since  that  time,  and  the  production  of  coke 
during  the  five  years  from  1898  to  1902,  inclusive,  obtained  an  average 
of  20,689,347  tons,  and  exceeded  for  the  first  time  a  total  of  25,000,000 
tons  in  1902. 

The  average  production  for  the  last  four  years  was  29,39 1,933  tons,  an 
increase  of  42.1  per  cent  over  the  average  production  for  the  five  years 
from  1898  to  1902,  inclusive. 

In  the  following  table  are  given  the  statistics  of  the  manufacture 
of  coke  in  the  years  1880  and  1890  and  from  1900  to  1906  inclusive. 

Slatutie$  of  the  vianvfactwe  of  coke  in  the  United  Stalet  m  1880,  1890,  and  1900-1906. 
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The  statistics  of  the  production  of  coke  in  each  State  and  Territory 
for  the  last  five  years,  and  the  total  annual  production  since  1880, 
are  shown  in  the  following  tables.  During  the  twenty-seven  years 
covered  by  these  reports  there  have  been  seven  in  which  the  produc- 
tion decreased  as  compared  with  the  preceding  year.  The  most  not- 
able decreases  were  in  1893  and  1894,  and  were  due  to  the  panic  and 


762  MINERAL   BE80UBCES. 

depression  which  made  those  years  memorable  in  our  recent  industrial 
histoiT.  The  temporary  boom  of  1895  was  followed  by  another 
period  of  depression  in  1896,  which  was  also  reflected  in  a  decreased 
coke  production.  The  slight  decrease  of  1904  was  due  to  a  natural 
reaction  from  the  abnormal  production  of  the  two  preceding  years, 
aided  by  the  unsettled  conditions  of  a  Presidential  year  and  a  slump 
in  the  iron  trade,  which  occurred  during  the  summer  months. 

Quantity  »/  coke  prnduffd  n 
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VALUE   OF  COKE  PRODUCED. 

In  the  following  tables  are  presented  statements  showing  the  value 
of  the  coke  produced  in  each  State  and  Territory  during  the  last  five 
years  and  the  total  value  of  the  coke  product  of  the  United  States 
each  year  since  1880,  The  effects  on  the  coke  trade  of  the  fuel  famine 
caused  by  the  strike  in  the  anthracite  region  of  Pennsylvania  are 
shown  by  the  greatly  enhanced  values  of  the  coke  produced  in  1902 
and  1903.  The  extraordinary  production  in  1905,  however,  coupled 
with  the  high  range  of  prices  which  obtained  during  the  year,  brought 
the  total  value  up  to  an  amount  exceeding  by  nearly  $6,000,000  the 
previous  high-water  mark  of  1903. 
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The  continued  activity  and  expansion  of  the  iron  and  steel  indus- 
triee  through  1906,  added  to  the  scarcity  of  fuel  brought  about  by 
the  suspension  of  cM>al-mining  operations  on  Ai>ril  1,  resulted  in  a 
still  further  advance  in  prices  during  1906  and  an  increase  of  Sld,131,- 
838  over  the  high  record  made  in  1905. 
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♦6,631,265    1889 $16,630,301 

7,726,175    1890 23,215,.302 

8,462,167    1891 20,393,216 

8,121, «)7    1892 23,536,141 

7.242.878    1893 16,523,714 

1885 7,629.118    1894 12,328,856 

1886 11,163,386    1895 19,234,319 

1887 15,321,116    1896 21,660,729 

1888 12,445,96.1    1897 22,102,514 

Front  the  preceding  statements,  showing  the  auantity  and  value 
of  the  coke  produced  in  a  series  of  years,  the  following  tables  have 
been  prepared.  These  show  the  average  price  per  ton  obtained  for 
the  coke  product  in  each  State  and  Territory  for  the  last  five  years 
and  the  average  price  of  the  total  product  since  1880.  These  average 
prices  are  obtained  by  dividing  the  total  value  by  the  total  (juantity 
of  coke  produced  or  sold.  Although  the  figures  may  be  accepted  as 
indicating  the  general  tendency  of  prices,  they  do  not  always  represent 
the  actuu  selling  value  of  the  coke,  as  has  already  been  shown.  Some 
of  the  largest  producers  of  coke  consume  their  entire  product  in  their 
own  blast  furnaces.  In  some  such  cases  the  value  of  the  coke  is 
given  at  the  actual  cost  of  production;  in  others  it  is  based  upon  the 
cost  of  production,  adding  a  percentage  of  profit  on  the  coking 
operations;  and  in  still  other  cases  the  values  are  based  upon  the 
marketed  product  of  a  similar  quality  of  coke  in  the  inmvc^&XA 
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vicinity.  These  conditions^  however,  continue  without  material 
change  from  year  to  year,  so  that  the  prices  as  given  may  be  generally 
accepted  as  indicating  the  general  condition  or  the  market. 

The  highest  average  price  in  the  period  of  twenty-seven  years  was 
that  of  1903,  when  the  average  for  all  quaUties  and  in  all  States 
reached  as  high  as  $2.63 — an  increase  of  14  cents,  or  5.6  per  cent,  over 
1902.  The  average  price  for  all  coke  sold  in  1902  exceeded  by  45 
cents,  or  22.1  per  cent,  that  of  1901,  and  was  18  cents,  or  7.8  per  cent, 
above  that  of  1900,  when  the  prices  of  coke  reached  the  highest  point 
prior  to  1902.  As  previously  explained,  the  high  average  prices 
obtained  in  1902  and  1903  were  due  to  the  anthracite  strike  and  to 
the  shortage  of  fuel  caused  thereby.  A  slump  in  the  iron  trade 
during  the  sununer  of  1904  checked  production  and  reacted  on  the 
coking  industry  so  that  the  output  decreased  and  values  were  so 
demoraUzed  that  the  average  price  for  the  year  was  the  lowest  since 
1899.  The  setback  of  1904  was,  however,  temporary,  and  1905 
developed  into  a  year  with  exceptional  activity  and  good  prices, 
there  being  but  a  few  weeks  during  the  summer  when  demand  was 
not  up  to  supply  and  when  prices  were  temporarily  demoralized. 
The  year  1906  was  one  of  the  most  profitable  and  satisfactory  in  the 
history  of  the  trade.  This  is  shown  by  the  fact  that  the  average 
price  for  the  year  was  $2.52,  which  was  only  11  cents  less  than  tne 
extraordinarily  high  price  developed  in  1903,  when  the  production, 
however,  was  only  25,274,281  short  tons,  while  in  1906  it  was 
36,401,217  short  tons. 

The  average  prices  of  coke,  by  States,  from  1901  to  1906,  inclusive, 
and  for  the  United  States  from  1880  to  1906  are  shown  in  the  fol- 
lowing tables: 


Average  price  per  short  ioUy  at  the  ovens,  of  the  coke  made  in  the  United  States,  190t-1906,  by 

States  and  Territories. 
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Average  price  per  short  ton,  at  the  ovens ,  of  the  coke  made  in  the  United  States y  1880-1906. 


1880 $1.99 

1881 1.88 

1882 1.77 

1883 1.49 

1884..'. 1.49 

1885 1.49 

1886 1.63 

1887 2.01 

1888 1.46 


1889 $1. 62 

1890 2.02 

1891 1.97 

1892 1.96 

1893 1.74 

1894 1.34 

1895 1.44 

1896 1.84 

1897 1.66 


1898 $1.59 

1899 1.76 

1900 2.31 

1901 2.04 

1902 2.49 

1903 2.63 

1904 1.95 

1905 2.25 

1906 2.52 


NUMBER  OF  COKE  WORKS  IN  THE  UNITED  STATES. 

The  total  number  of  establishments  manufacturing  coke  in  the 
United  States  at  the  end  of  each  decade  from  1850  to  1900  and  at 
the  end  of  each  year  from  1901  to  1906,  inclusive,  is  shown  in  the 
following  table.  The  numbers  reported  in  1850,  1860,  and  1870  are 
for  the  census  years;  the  others  are  for  calendar  years. 


Number  of  coke  establishments  in  the  United  States  since  1850, 


1850  (census  year) 4 

1860  (census  year) 21 

1870  (census  year) 25 

1880,  December 31....  186 


1890,  December  31. . . .  253 

1900,  December  31 ... .  396 

1901,  December  31....  423 

1902,  December  31. . . .  456 


1903,  December  31. 

1904,  December  31. 

1905,  December  31. 

1906,  December  31. 


500 
506 
519 
532 


The  532  establishments  at  the  close  of  1906  included  15  with  a 
total  of  1,887  ovens  which  were  not  completed  or  had  not  been  put 
in  blast  during  the  year  and  consequently  did  not  contribute  to  the 
production.  In  addition  to  these  there  were  69  plants  having  a  total 
of  5,305  ovens  idle  during  the  entire  year.  The  latter  were  for  the 
most  part  comj)arativelv  small  plants  having  an  average  of  77  ovens 
each.  The  majority  of  them  nave  been  idle  for  several  years,  and 
some  of  them  have  oeen  practically  abandoned.  Deducting  the  idle 
plants  and  those  not  completed  before  the  end  of  the  year  from  the 
total  of  532  plants,  it  is  found  that  there  were  448  active  plants  during 
1906  with  a  total  of  88,596  ovens,  or  an  average  of  198  ovens  to  each 
plant. 

The  total  production  from  the  448  active  estabUshments  in  1906 
was  36,401,217  short  tons,  or  an  average  of  81,253  tons  for  each 

Elant.  In  1905  there  were  434  active  plants,  the  total  production 
•om  which  was  32,231,129  short  tons,  or  an  average  of  74,265  tons 
each,  indicating  that  the  average  output  from  each  plant  in  1906  was 
9.4  per  cent  greater  than  it  was  in  1905.  In  1880,  the  firet  year  for 
which  these  statistics  were  collected,  there  were  186  establishments, 
the  average  production  from  which  was  17,948  short  tons,  indicating 
that  the  average  output  from  each  plant  in  1906  was  4.5  times  what 
it  was  in  1880. 

It  should  be  stated  that  the  word  "establishment''  as  used  in  this 
report  is  intended  to  designate  the  number  of  separate  plants  or 
banks  of  ovens  whether  operated  or  idle  and  whether  reported  from 
one  central  oflSce  or  not.  Different  plants  controlled  or  operated  by 
one  company  are  considered  separate  establishments. 
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The  following  tables  show  the  number  of  coke  ovens  in  existence  in 
each  State  or  Territory  for  the  last  five  years  and  at  the  end  of  each 
five  years  since  1880: 

Number  of  coke  ovens  in  each  State  or  Territory  at  the  close  of  each  year^  1902-1906, 


State  or  Territory. 

1902. 

1903. 

1904. 

1905. 

1906. 

Alabama 

7,571 

3,010 

492 

149 

50 

280 

97 

485 

8,764 

3,455 

500 

155 

36 
286 

91 
499 
200 
400 

75 

9,050 

3,419 

500 

155 

36 

286 

90 

449 

200 

400 

135 

50 

8 

520 

100 

234 

352 

539 

42,165 

2,436 

504 

4,345 

256 

16,929 

308 

74 

9,586 

3,421 

533 

275 

36 

388 

91 

495 

200 

400 

135 

50 

6 

555 

100 

258 

399 

573 

42,608 

2,615 

504 

4,549 

216 

19,188 

308 

74 

9,731 
3.419 

Colorado 

Georgia 

531 

Illinois 

300 

Indiana 

48 

Indian  Territory 

490 

Kansas - - -  - 

81 

Kentucky 

462 

Maryland 

200 

Maaaachusetts 

Michigan 

Minnesota 

400 
75 

400 

150 

50 

Missouri 

Montana 

New  Jersey 

8 

410 

100 

126 

30 

449 

36,609 

2,269 

404 

2,974 

231 

12,656 

120 

74 

8 

555 

100 

126 

40 

440 

40,239 

2,439 

W4 

4,251 

256 

15,613 

228 

74 

6 
555 
150 

New  Mexico 

571 

New  York 

540 

Ohio 

575 

Pennsylvania 

47,185 

Tennessee 

2,731 

Utah 

684 

Virginia 

4,641 

216 

West  V  reinia 

19,714 
388 

Wyominar 

74 

Total 

69,069 

79,334 

83,599 

S7,564 

83,901 

Number  of  coke  ovens  in  the  United  States  on  December  SI  of  each  fifth  year  y  from  1880 

to  1906. 


1900 58,484 

1905 87,564 

1906 93,901 


1880 12,  372 

1885 20,116 

1890 37,158 

1895 45,  565 

A  statement  of  the  number  of  ovens  in  course  of  construction  at 
the  end  of  each  year  since  1901  is  shown  in  the  following  table.  It 
is  not  intended  to  show  by  this  the  increase  in  the  number  of  ovens 
from  year  to  year,  nor  does  it  include  the  number  of  new  ovens  com- 
pleted during  any  one  year.  It  merely  exhibits  the  condition  of 
the  industry  as  shown  by  plants  under  construction  at  the  close  of 
each  year. 

Number  of  coke  ovens  building  in  the  United  States  at  the  close  of  each  yectr^  1901-1906. 


1901 5,205 

1902 8,758 

1903 6.175 


1904 4,430 

1905 4,751 

1906 4,519 


RANK  OF  COKE-PRODUCING  STATES. 

In  the  following  table  is  shown  the  relative  importance  of  the  dif- 
ferent coke-producing  States  and  Territories  during  the  last  five 
years.  Pennsylvania,  in  the  manufacture  of  coke  as  in  the  produc- 
tion of  coal,  has  headed  the  list  since  these  reports  have  been  pub- 
lished. West  Virginia  and  Alabama  have  for  the  last  twenty-five 
years  been  rivals  for  second  place,  alternating  frequently,  and  West 
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■yii^inia  has  held  it  twice  consecutively  in  1905  and  1906,  the  first 
time  in  six  years  that  either  State  has  done  so.  Ail  of  the  seven 
most  important  States  hold  the  same  rank  in  1906  as  in  1905.  The 
prindipal  changes  in  1906  were  the  advance  of  New  York  from  four- 
teenth to  eighth  place  and  of  Illinois  from  twenty-second  to  four- 
teenth, the  advance  being  due  to  the  operations  of  by-product  coke 
plants  in  those  States. 

Rant  (jf  the  State*  and  Territortti  in  produclion  of  cohe.  1901-1906. 
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IndUn  TBTTltory  . 
Wuhington 

20 
SI 

\ 

WyomlOK 

Si 

COAL  CONSUMED  IN  THE  MANUFACTURE  OF  COKE. 

The  determination  of  the  quantity  of  coal  consumed  in  the  manu- 
facture of  coke  is  to  a  considerable  extent  a  matter  of  estimate,  as  a 
large  quantity  of  the  coal  so  used  is  charged  directly  into  the  ovens 
from  tne  mines  without  having  been  previously  weighed  or  meas- 
ured. The  only  method  of  ascertaining  the  quantity  of  coal  thus 
used  is  by  the  amount  paid  to  the  miners  for  mining,  which  is  based 
sometimes  upon  the  measured  bushel  or  ton  and  sometimes  by  the 
cubical  contents  of  the  mine  car,  all  of  which  standards  are  apt  to 
differ  materially  from  that  of  the  weighed  ton  or  bushel.  There  are 
comparatively  tew  establishments  in  this  country  at  which  the  quan- 
tity of  coal  made  into  coke  is  accurately  ascertained^  though  as  the 
inaustry  becomes  better  organized  greater  attention  is  being  paid  to 
exactness  in  this  regard,  and  year  by  year  the  quantities  aa  presented 
in  the  following  tables  become  more  accurate.  It  is  still  necessary, 
however,  to  estimate  a  large  quantity  of  the  coal  consumed  in  the 
manufacture  of  coke. 

A  considerable  quantity  of  the  coal  which  is  not  run  directly  from 
the  mines  to  the  coKe  ovens  is  crushed  and  washed  before  coking.  In 
such  cases  the  weight  of  this  coal  before  washing  is  given  approxi- 
mately. In  other  cases  the  weight  after  the  slate,  pyrite,  and  other 
impurities  have  been  removed  is  reported  for  the  weight  of  the  coal 
charged  into  the  ovens.  In  still  other  instances  coke  ovens  have  been 
constructed  chiefly  for  the  pirrpose  of  utilizing  the  slack  coal  pro- 
duced, in  which  cases  little  or  no  account  is  taken  of  the  weight  of  the 
coal.  It  can  readily  be  seen,  therefore,  that  any  statement  as  to  the 
quantity  of  coal  used  in  the  manufacture  or  coke  is  necessarily 
approxmiate,  but  as  these  differences  appear  from  year  to  year  the 
statistics  as  collected  may  be  accepted  as  sufficiently  accurate  for  com- 
parative analysis.  As  has  been  stated  in  previous  reports  of  this 
series,  an  apparent  discrepancy  appears  between  th.«  s\.«.\«t»bv^a 
216S0— M  R  190e 49 
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regarding  the  quantities  of  coal  consumed  in  the  manufacture  of 
coKe  as  pubUshed  in  the  chapter  on  coal  production  and  those  pre- 
sented herewith.  These  discrepancies  are  in  general  due  to  the  fact 
that  a  large  quantity  of  coal  is  shipped  to  ovens  at  a  distance  from 
the  mine.  Where  this  is  the  case  tne  tonnage  so  shipped  would  be 
included  in  the  shipments,  the  coal  statistics  showing  only  the  quan- 
tity of  coal  made  into  coke  at  the  mines. 

The  quantity  of  coal  used  in  the  manufacture  of  coke,  as  obtained 
for  this  report,  in  the  several  States  and  Territories,  from  1902  to 
1906,  and  the  total  Quantity  used  each  five  years  since  1880,  are 
shown  in  the  tables  wmch  follow: 

Quantity  of  coal  used  in  the  manufacture  of  coke  in  the  United  States^  1902-1906^  by  Stales 

ana  Territories,  in  short  tons. 


state  or  Territory. 


Alabama 

Colorado  a 

Georgia 

Illinois 

Indian  Territorj'', 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 


Pennsylvania., 

Tennessee 

Utah 

Virginia 

Washinp1;on... 
West  Virginia. 

Maryland 

Massachusetts. 

Michigan 

Minnesota 

New  Jersey  — 

New  York 

Wisconsin 

Wyoming 


Total 


1902. 

1903. 

1904. 

1905. 

4,237,491 

4,483,942 

3.996,578 

4,409,854 

l,b95,18S 

1,776,974 

l,376.a'>4 

2,368,365 

129,642 

146,086 

132,270 

119,036 

8,131 

16,821 

110,934 

110,088 

98,847 

123.389 

35,827 

30,503 

14,525 

6,504 

265,121 

247,950 

140,139 

154,783 

10,430 

3,004 

3,815 

2,551 

99,628 

82,118 

78,303 

68,777 

40,943 

18,613 

94,397 

148,469 

219,401 

211,473 

165,487 

396.961 

25,017.326 

23,724,207 

22,432,064 

31,030,345 

1,025,864 

1,001,356 

718,181 

862,320 

(«») 

(&) 

(«») 

(^) 

1.716.110 

1,860,225 

1,636,905 

2,184,369 

68,546 

73,119 

76.993 

85,715 

4,078,579 

4,347,160 

3,543,338 

5,329,695 

•   852,977 

1,306,707 

2,015,281 

2,222,723 

1906. 


5,184,597 

2,566,196 

128.052 

362,163 

95,296 

2,807 

148,448 

0 

69,045 

261.609 

437,567 

34,503.513 

929,405 

(&) 
2,296,227 
76,896 
5,822,619 


2,861,934 


39,604,007  1  39.423,525 


36,531,608 


49,530.677       55,746,374 


a  Includes  coal  coked  in  Utah. 


b  Included  with  Colorado. 


Quantity  of  coal  used  annually  in  the  manufacture  of  coke  in  the  United  States  each  fifth 

year,  1880-1906. 


Short  tons. 

1880 5,  237,  741 

1885 8,071,126 

1890 18, 005,  209 

1895 20,  848,  823 


Short  tons. 

1900 32, 113,  543 

1905 49,  530,  677 

1906 55,  746, 374 


QUANTITY  AND  VALUE  OF  COAL  USED  IN  COKE  MAKING. 

The  total  quantity  and  value  of  the  coal  consumed  in  the  manu- 
facture of  coke  in  1905  and  1906,  with  the  quantity  and  value  of  coal 
consumed  per  ton  of  coke  produced,  by  States  and  Territories,  are 
shown  in  tne  following  tables.  The  quantity  of  coal  consumed  in 
1906  was  55,746,374  short  tons,  against  49,530,677  tons  in  1905.  The 
value  of  the  coal  used  in  1906  was  $62,232,524,  compared  with  $50,- 
614,674  in  1905,  there  being  a  considerable  difference  in  the  value  as 
compared  with  the  quantity.     In  1905  the  average  value  per  ton  of 
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the  coal  used  was  $1.02,  and  in  1906  it  was  $1.12,  a  difference  of  $0.10. 
There  was  also  a  marked  difference  in  the  value  of  the  coke  product, 
which  was  $72,476,196,  or  $2.25  per  ton,  in  1905,  and  $91,608,034, 
or  $2.52  per  ton,  in  1906. 

Quantity  and  value  of  coal  used  in  the  manufacture  of  coke  in  the  United  States  in  1905 
and  1906 J  and  quantity  and  value  of  same  per  ton  of  coke,  by  States  and  Territories. 

1905. 


State  or  Territory. 


Coal  used 
(short 
tons). 


Alabama 

Coloradoa 

QeoTg^ 

Illinois 

Indian  Territory . 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 


Pennsylvania.. 

Tennessee 

Virginia 

Washington... 
West  Vireinia. 

Maryland. 

Massachusetts. 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 

Wyoming 


4.409,854 

2,368,365 

119,036 

16,821 

123,389 

6,504 

154,783 

2.551 

68,777 

148,460 

396,961 

31,030.345 

862,320 

2,184,369 

85,715 

5,329,695 


2,222,723 


Total 49.530,677 


Total  value 
of  coal. 

Value  of 

coal  per 

ton. 

S5, 295, 883 

IL20 

Zf  OUUf  d4U 

.  WrO 

132,269 

1.11 

23,319 

1.386 

147,475 

L19 

7,640 

1.17 

66,019 

.427 

1,931 

.757 

204,868 

2.98 

140,326 

.945 

686,627 

1.729 

29,736,804 

.958 

860,488 

LOl 

1,818,523 

.832 

195,978 

2.286 

4,090,510 

• 

.767 

4,837,474 

2.17 

50,614,674 

1.02 

Quantity 

of  coal 
per  ton  of 
coke  (short 
tons). 


L711 

1.718 

1.686 

L632 

2.252 

1.47 

1.947 

1.615 

2.184 

1.656 

1.432 

L508 

1.842 

1.457 

1.613 

1.567 


1.338 


Value  of 

coal  to 

a  ton  of 

coke. 


IZ053 
1.711 
1.871 
2.262 
2680 
1.720 
.831 
1.223 
6.508 
1.565 
2.476 
1.445 
1.86 
1.212 
3.687 
1.202 


2.903 


1.537 


1.568 


1906. 


Alabama '    5, 

Colorado  o ■    2, 

Georgia | 

lUinois I 

Indian  Territory - 

Kansas \ 

Kentucky 

Montana j 

New  Mexico ' 

Ohio 

Pennsylvania |  34, 

Tennessee ^ 

Vii^inia 2, 

Washin^on ' 

West  Vireinia 5. 

Maryland. 

Massachusetts 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin '. 

Wyoming 


184,597 
566,196 
128,052 
362, 163 

95,296 

2,807 

148,448 

69,045 
261.609 
437,567 
503.513 
929,405 
296,227 

76,896 
822,619 


2,861,934 


Total 55, 746. 374 


16,582,102 

IL27 

2,544.677 

.992 

151,659 

1.18 

968,351 

2.67 

124,383 

1.305 

3,306 

1.177 

65,648 

.44 

210,615 

3.05 

246.460 

.942 

823,749 

L88 

35,395,374 

1.025 

955,739 

L028 

2,251,143 

.98 

154,964 

2.015 

5,230,561 

.898 

6.523,793 

228 

• 

62,232,524 

1.116 

1.708 

1.762 

L822 

L347 

L914 

L653 

2004 

1.808 

L77 

L488 

1.496 

L922 

1.455 

1.684 

1.567 


1.372 


1.531 


12  160 
1.748 
215 
3.596 
1.498 
1.946 
.882 
5.514 
1.667 
2  797 
1.533 
1.976 
1.426 
3.393 
1.407 


3.128 


1.709 


a  Includes  Utah. 


The  following  table  shows  approximately  the  quantity  of  coal  re- 
quired to  produce  a  ton  of  coke  in  1880,  1890,  1900,  and  each  year 
smce  1901.  It  will  be  observed  that  during  the  last  three  years  there 
has  been  a  steady  decrease  in  the  consumption  of  coal  per  ui\it  cA  Q,0«Lfc, 
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due  for  the  most  part  to  the  development  of  bv-product  coke  manu- 
facture, in  which  the  yield  of  coke  is  considerably  more  than  in 
beehive  ovens. 

Coal  required  to  produce  a  ton  of  coke,  in  tons  and  pounds. 


Year. 


1880 
1800 
1900 

igoi 

1002 


Tons. 

Pounds. 

1.57 

3,140 

1.56 

3,120 

1.57 

3,140 

1.57 

3,140 

1.56 

3,120 

Year. 


1903 
1904 
1905 
1906 


Pounds. 


3,120 
3,068 
3,074 
8,062 


YIELD  OF  COAL   IN  COKE. 

By  the  yield  of  coal  in  coke  is  meant  the  percentage  by  weight  of 
the  constituents  of  the  coal  that  remain  as  coke  after  the  process 
of  coking  is  completed.  The  following  table  shows  that  the  general 
average  yield  of  coal  in  coke  is  about  64  per  cent,  but  this  is  beUeved 
to  be  somewhat  excessive.  For  the  reasons  stated  in  connection 
with  the  quantity  of  coal  made  into  coke,  it  is  not  always  possible  to 
obtain  exact  information  on  this  point,  as  in  many  instances  the  coal 
is  not  weighed  before  being  charged  into  the  ovens,  and  the  quantity 
consumed  is  largely  an  estimate.  What  has  been  said  in  r^ard  to 
the  decreased  consumption  of  coal  per  unit  of  coke  in  connection 
Avith  the  preceding  tables,  due  to  the  larger  production  in  by-product 
ovens,  is  also  applicable  here  in  connection  ivith  the  increased  per- 
centage yield  in  the  last  three  years. 

The  following  tables  show  the  percentage  vield  of  coal  in  coke  in 
each  State  ana  Territory  during  the  last  five  years,  and  for  the 
United  States  each  ten  years  since  1880  and  each  year  since  1901 : 

Percentage  yield  of  coal  in  coke,  1902-1906,  by  States  and  Territories. 


State  or  Territory. 


Alabama 

Coloradoa 

Oeorgia 

lilinola 

Indian  Territory 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 


Pennsylvania . . 

Tennessee 

Virginia , 

Wswhington . . . 
West  ViMfinia. 

Maryland. 

Massachusetts. 

Michigan 

New  Jersey 

New  York 

Wisconsin 

Wyoming 


Total  average. 


1902. 


60.2 
59.2 
63.3 


70.2 


64.1 


1903. 


60 

59.3 

58.5 


44.6 

45 

58.3 

46.5 

47.8 

46.5 

55.4 

61.2 

53.7 

54.9 

56.9 

59.4 

66.6 

68 

65.9 

65.9 

54.6 

54.6 

65.5 

63.2 

58.8 

62.4 

61.7 

62.3 

71.3 


64.1  I 


1904. 


58.6 

57.3 

57.3 

54.6 

45.  a. 

65 

45.7 

64 

53 

61.7 

66 

66.2 

52.8 

67.3 

59 

64.4 


72 


64.8 


1905. 


58.4 

58.2 

59.3 

61.3 

44.4 

68 

51.4 

61.9 

45.8 

eo.4 

69.8 

66.3 

54.3 

68.6 

62 

63.8 


74.7 


65.1 


1906. 


58.5 
56.7 
54.9 
74.2 
52.2 
60.5 
40.9 

•  •  «  ■  ■ 

55.3 

56.5 

67.2 

66.8 

52 

68.7 

59.4 

63.8 


72.9 


65.3 


a  Average,  including  Utah. 
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Percentage  yield  of  coal  in  coke,  1880-1906. 


1880 63 

1890 64 

1900 63.9 


1901 63.7 

1902 64.1 

1903 64.1 


1904 64.8 

1905 65.1 

1906 65.3 


CONDITION  IN  WHICH  COAL  IS  CHARGED  INTO  THE  OVENS. 

In  the  following  tables  will  be  .found  a  statement  of  the  condition 
in  which  the  coal  was  charged  into  the  ovens  in  the  several  States  and 
Territories  during  the  last  two  years,  and  a  resum6  of  the  correspond- 
ing statistics  for  the  last  fourteen  years  during  which  these  statistics 
have  been  compiled.  In  a  number  of  the  coal-producing  States  it 
has  been  foimd  that  a  washing  of  the  coal  before  charging  it  into  the 
ovens  has  materially  improved  the  auaUty  of  the  coke.  This  has  been 
particularly  true  in  regard  to  the  slack  coal  used.  Most  of  the  run- 
of-mine  coal  which  is  washed  before  coking  is  crushed  before  being 
washed,  in  order  to  effect  a  more  complete  separation  of  the  slate, 
pyrite,  and  other  impurities  which  exist  in  the  coal. 

About  two-thirds  of  the  entire  quantity  of  coal  used  in  coke  mak- 
ing is  run-of-mine  coal,  most  of  which  is  charged  into  the  ovens  with- 
out being  washed.  It  has  been  found,  however,  that  the  coking 
process  is  in  many  cases  facilitated  and  a  better  quaUty  of  coke 
obtained  if  the  coal  is  crushed  before  charging  into  the  ovens,  and  a 
large  quantity  of  the  run-of-mine  coal  is  crushed  or  disintegrated 
before  coking,  whether  it  is  washed  or  not.  Little,  if  any,  large-size 
coal  is  coked  in  by-product  ovens.  During  1906,  13,620.713  short 
tons,  or  24.4  per  cent,  of  the  total  quantity  of  coal  used  in  coke  making 
was  slack,  and  of  this  slack  coal  5,835,912  short  tons,  or  42.8  per  cent, 
was  washed  before  being  coked.  Ctf  the  run-of-mine  coal  used  in 
coke  making  17.5  per  cent  (7,377,403  tons  out  of  a  total  of  42,125^661 
tons  in  1906)  was  washed  before  coking.  There  was  a*  decided 
increase  in  the  quantity  of  coal  washed  before  coking  in  1906  as  com- 
pared with  1905,  as  snown  by  the  fact  that  13,213,315  tons  were 
washed  in  1906,  against  9,551,137  in  1905. 

Among  the  more  important  coke-producing  States  it  is  to  be 
observed  that  in  Pennsylvania  only  about  9  per  cent  of  the  coal  used 
in  1906  was  slack,  and  that  12.6  per  cent  of  tne  run-of-mine  coal  used 
was  washed.  In  1905  only  5  per  cent  of  the  run-of-mine  coal  used 
in  Pennsylvania  was  washed.  In  West  Virginia  nearly  two-thirds  of 
the  coal  charged  into  the  ovens  is  slack,  and  of  this  about  10  per  cent 
is  washed;  in  Alabama  from  40  to  60  per  cent  of  the  coal  used  is  slack, 
practically  all  of  which  is  washed;  in  Virginia  10  per  cent  of  the  coal 
was  washed  in  1906,  all  of  the  washed  coal  being  run  of  mine.  In 
Colorado  and  XJtah  about  70  per  cent  of  the  coal  coked  in  1906  was 
slack,  three-fourths  of  which  is  washed.  All  of  the  coal  used  in  New 
Mexico  is  washed  slack.  In  Tennessee  about  60  per  cent  of  the  coal 
used  is  run  of  mine,  nearly  all  of  which  is  washed,  and  40  per  cent  is 
dack^  of  which  60  per  cent  is  washed. 
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Character  of  coal  used  in  the  manufacture  of  coke,  by  States  and  Territories,  in  1905  and 

1906,  in  short  tons. 


state  or  Territory. 


Alabama 

Colorado  a 

Georgia 

IlUnois 

Indian  Territory. 

Kansas 

Kentucky 

Missouri 

Montana 

New  Mexico 

Ohio 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  vTrglnia... 

Maryland. 

Massachusetts... 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 

Wyoming 


Total. 


190S. 


Run  of  mine. 


Slack. 


Unwashed. 


1,297.376 

0 

0 

8,101 

21,891 

0 

23,168 

726 

1,463 

0 

348,502 

26,148,696 

134.432 

1,096,656 

0 

1,445,099 


1,257,204 


31,783,314 


Washed.      Unwashed. 


1,247,924 

0 

28,495 

0 


0 

0 

0 

67,314 

0 

0 

1,335,631 

244,302 

0 

85,715 

1,950 


176,663 


3,187,994 


0 

601,982 

0 

0 

49,407 

6,504 

35,743 

1,825 

0 

0 

10,837 

2,436,621 

46,073 

1,087,713 

0 

3,577,793 


251,728 


8,196,226 


Washed. 


1,864,554 

1,676,383 

90,541 

8,720 

52,091 

0 

95,872 

0 

0 

148,469 

37,622 

1,109,397 

437,513 

0 

0 

304,853 


537,128 


6,363,143 


Total. 


4,409,854 

2,368,365 

119,036 

16,821 

123,389 

6,504 

154,783 

2,551 

68,777 

148,409 

396,961 

31,030,345 

862,320 

2,184,369 

85,715 

5,329,695 


2,222,723 


49,530,677 


Alabama 

Colorado" 

Geoi^^ia 

Illinois 

Indian  Territory. 

Kansas 

Kentucky 

Montana 

New  Mexico 

Ohio : 

Pennsylvania 

Tennessee 

Virginia 

Washington 

West  Virginia... 

Maryland. 

Massachusetts... 

Michigan 

Minnesota 

New  Jersey 

New  York 

Wisconsin 

Wyoming 


Total. 


10O6. 


1,493,549 

4,866 

0 

251,870 

50,802 

0 

1,000 

12,935 

0 

356,540 

27,471,566 

81,825 

1,014.299 

0 

2,093,483 


1.915.523 


34,748,258 


1,810,089 

703,440 

26,488 

0 

0 

0 

0 

56, 110 

0 

0 

3,972,712 

509,532 

228.347 

70,685 

0 


0 


7,377,403 


121,122 

1,065,353 

0 

0 

0 

2,807 

a5, 126 

0 

0 

as,  737 

1,584.152 

142,843 

1,053,581 

0 

3,388,877 


322,203 


7,784,801 


624,208 


5,835,912 


1,759,837 

5,184.507 

792,637 

2,566,196 

101,564 

128,062 

110,293 

362,163 

44,494 

95,296 

0 

2.807 

82,322 

148,448 

0 

69.045 

261,609 

261.609 

42.290 

437,567 

1,475.083 

34,503,513 

195,205 

929,405 

0 

2,296,227 

6,211 

76,896 

340,259 

5,822,619 

*»  Includes  Utah. 


2,861,034 


55,746,374 


In  the  following  table  are  given  the  statistics  regarding  the  char- 
acter of  the  coal  used  in  coke  making  for  the  years  1^90,  1895,  1900, 
1905,  and  1906: 

Character  of  coal  uied  in  the  manufacture  of  coke  in  the  United  States,  1890-1906,  in  short 

tons. 


Year. 


1890 
1895 
1900 
1905 
1906. 


Run  of  mine. 


Unwashed. 


14,060,907 
15,609,875 
21,062,090 
31,783,314 
34,748,258 


Washed. 


338,563 

237,468 

1,369,608 

3,187,994 

7,377,403 


Slack. 


Unwashed. 


2,674,402 
3,052,246 
5,677,006 
8,196,226 
7,784,801 


Washed. 


931,247 
1,948,734 
4,004,749 
6,363,143 
5,835,913 


Total. 


18,006,209 
20,848,323 
33,113,543 
49,530,077 
65,746,374 
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The  increasing  proportion  of  washed  coal  for  coke  making,  as  shown 
in  the  preceding  table,  is  striking.  In  1890  only  7  per  cent  of  the 
total  quantity  of  coal  used  was  washed.  In  1895  the  percentage  of 
washed  coal  was  a  Uttle  over  10  per  cent;  in  1900  it  was  16.6  per  cent; 
in  1905  it  was  19  per  cent,  and  in  1906  it  was  23.7  per  cent. 

COKE  MAKING  IN  BY-PRODUCT  OVENS. 

The  statistics  relating  to  the  manufacture  of  coke  in  by-product 
ovens  show  that  the  total  number  of  this  type  of  oven  completed  in 
in  1906  was  3,603,  against  3,159  in  1905  and  2,910  in  1904.  The 
increase  in  1906  over  1905  was  444,  or  14  per  cent.  The  production 
of  by-product  coke  has  increased  from  2,608,229  short  tons  in  1904 
to  3,462,348  tons  in  1905,  and  to  4,558,127  tons  in  1906,  the  gain  in 
1906  over  1905  being  1,095,779  short  tons,  or  31.6  per  cent.  The 
increase  in  1905  over  1904  was  854,119  tons,  or  32.7  per  cent.  Of 
the  3^603  by-product  ovens  in  1906,  241  were  idle,  leaving  3,362  ovens 
which  made  coke  last  year. 

The  average  production  of  the  3,362  by-product  ovens  in  operation 
in  1906  was  1,356  short  tons  of  coke,  as  compared  with  an  average 
production  for  each  oven  in  1905  of  1,158.8  tons  and  in  1904  of  896 
tons.  The  average  production  from  the  beehive  ovens  in  blast  was 
373.6  tons  in  1906,  365.8  tons  in  1905,  and  283.5  tons  in  1904. 

The  quantity  of  coal  consumed  in  the  manufacture  of  the  4,558,127 
tons  of  by-product  coke  in  1906  was  6,192,086  short  tons,  indicat- 
ing a  yield  of  coal  in  coke  of  73.6  per  cent.  In  1905  the  percentage 
yield  of  coal  in  coke  in  by-product  ovens  was  74.8  and  in  1904  it  was 
73.  These  are  much  larger  yields  than  can  possibly  be  obtained 
in  beehive  ovens,  as  a  portion  of  the  "fixed"  carbon  in  the  coal  is 
unavoidably  burned  in  beehive-oven  practice,  while  in  the  retort  oven 
the  operation  is  one  of  distillation  only  without  the  admission  of  air  and 
all  or  the  fixed  carbon  remains  as  coke.  As  previously  shown,  the 
average  yield  of  coal  in  coke  (including  the  output  of  by-product 
recovery  ovens)  for  the  United  States  in  the  last  few  years  has  been 
about  65  per  cent,  and  this  is  probably  higher  than  the  results  actu- 
ally obtained.  The  increase  in  the  production  of  by-product  coke  is 
responsible  for  an  increase  in  the  general  average  yield  of  coal  in 
coke  in  each  of  the  last  three  years,  &om  64.1  in  1903  to  64.8  in  1904, 
65.1  in  1905,  and  65.3  in  1906. 

What  has  been  already  commented  on  in  previous  reports  about 
the  slowness  of  manufacturers  to  change  from  the  better  known  but 
wasteful  beehive  practice  to  the  bv-product  recovery  method  of  coke 
manufacture  is  particularly  empnasized  in  the  statistics  presented 
iif  this  chapter.  For  it  would  appear  from  the  table  following  that 
the  construction  of  by-j)roduct  ovens  had  about  come  to  a  stand- 
still, especially  when  the  records  for  the  preceding  five  years  are 
taken  into  consideration.  At  the  close  or  1901,  when  there  were 
only  1,165  by-product  ovens  completed  in  the  United  States,  there 
were  1,533  in  course  of  construction,  498  of  which  were  completed 
during  the  following  year.  At  the  close  of  1902,  1,346  retort  ovens 
were  Duilding,  293  or  which  were  added  to  the  completed  plants  in 
1903.  At  the  close  of  1903,  1,335  new  ovens  were  building  and  954 
of  these  were  put  in  blast  before  January  1,  1905,  at  which  time  832 
new  ovens  were  in  course  of  construction.  At  the  close  of  1905  there 
were  only  417  new  ovens  building,  and  at  the  close  oi  \^Q^  ii<e^  N^ot>E. 
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was  limited  to  112  Otto-Hoflfmann  ovens,  which  were  being  added  to 
the  260  ovens  aheady  built  at  Johnstown,  Pa.,  by  the  Cambria  Steel 
Company.  These  new  ovens  were  completed  and  put  in  blast  in 
February,  1907. 

This  -condition  is  somewhat  difficult  to  understand  when  the  econ- 
omies effected  by  the  use  of  retort  ovens  have  been  so  clearljr  dem- 
onstrated. These  economies  consist  not  only  in  the  higher  yield  of 
coal  in  coke,  but  in  the  recovery  of  the  valuable  by-products  of  gas, 
tar,  and  ammonia.  One  of  the  reasons  that  has  oeen  assigned  for 
the  comparatively  retrogressive  condition  exhibited  bv  the  statistics 
for  1905  and  1906  (comoarison  being  made  with  beenive  oven  con- 
struction, 5,893  new  beenive  ovens  having  been  completed  in  1906, 
with  4,407  building  at  the  close  of  the  year)  is  the  lack  of  a  profitable 
market  for  coal  tar.  and  yet  the  United  States  is  importing  coal-tar 

Sroducts  to  the  value  of  several  million  dollars  annually,  while  the 
evelopment  of  the  fuel-briquetting  industry  has  been  held  back 
because  of  the  lack  of  assurance  of  a  steady  supply  of  coal-tar  pitch 
for  a  binder,  and  users  of  creosoting  oils  for  the  preservation  or  tim- 
ber complain  of  an  insufficient  domestic  supply  of  this  product  of 
coal-tar  distillation. 

There  does  not  appear  to  be  any  trouble  in  disposing  of  the  ammo- 
nia, for  which  a  good  demand  exists,  and  the  practicabiUty  of  long 
distance  transmission  of  the  gas  has  been  successfully  demonstrateo, 
thus  insuring  markets  for  the  surplus  of  this  retort-oven  product. 
The  Otto-Hoffmann  oven  plant  at  Camden,  N.  J.,  is  distributing  gas 
to  Plainfield,  New  Brunswick,  and  other  cities  and  towns,  the  maxi- 
mum distance  being  83  miles. 

The  original  cost  of  installation  and  the  length  of  time  required  to 
build  a  by-product  oven  plant  as  compared  with  a  beehive,  togettier 
with  the  well-known  unwillingness  of  iron  masters  to  adopt  a  new 
fuel,  are  probably  the  most  potent  factors  in  holding  back  tne  devel- 
opment of  the  by-product  coking  industry.  The  prejudice  of  blast- 
furnace managers  against  retort-oven  coke,  the  appearance  of  which, 
compared  witn  Connellsville  or  other  high-grade  beehive  coke,  is 
indeed  somewhat  against  it,  has  been  decidedly  pronoimced;  out 
this  is  gradually  vielding,  and  must  in  the  end  yiela  entirely,  to  the 
effects  of  successful  experience  with  by-product  coke.  The  fact  that 
the  Cambria  Steel  Company,  of  Johnstown,  Pa.,  has  added  a  fourUi 
installment  of  112  ovens  to  its  by-product  plant,  making  the  total 
372  ovens,  is  sufficient  evidence  on  tnis  point.  Or  the  25  by-product 
plants  in  the  United  States,  15  produce  coke  forT)last-funiace  use. 
Aside  from  the  use  of  by-product  coke  in  blast  furnaces  and  foimdries, 
the  use  of  crushed  ana  sized  coke  for  domestic  and  industrial  pur- 
poses as  a  substitute  for  anthracite  coal  in  communities  forbidding 
the  use  of  smoke-producing  fuels  is  growing.  In  the  course  of  time 
the  wasteful  beemve  oven  must  give  place  to  the  more  advanced 
and  more  economical  recovery  oven,  and  with  this  change  will  come 
a  transfer,  in  large  part,  of  the  coking  industry  from  the  coal  miniTig 
regions  to  points  nearer  the  places  of  consumption,  particularly  or 
the  coke  and  gas,  and  with  this  will  also  be  maae  a  long  stride  in  the 
abatement  of  the  smoke  nuisance,  from  which  so  many  of  the  inte- 
rior and  western  cities  are  endeavoring  to  escape. 
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The  most  important  development  in  by-product  oven  construction 
promised  for  the  future  is  in  the  announcement  made  by  the  United 
States  Steel  Corporation  that  a  plant  of  1,000  retort  ovens  will  be 
built  at  Gary,  Ind.,  and  operated  in  connection  with  the  new  steel 
works  imder  construction  at  that  place.  The  type  and  the  general 
method  of  construction  have  not  been  made  public,  but  the  ovens 
are  reported  as  being  different  in  design  from  the  ones  now  in  use, 
the  aim  being  to  produce  a  coke  capable  of  supporting  the  heavy 
load  of  the  modem  blast  furnace  and  a  gas  of  high  calorific  value  and 
in  sufficient  quantity  for  fuel  in  the  manufacture  of  open-hearth 
steel.  This  is  an  encouraging  sign,  and  bears  out  the  prediction 
made  in  the  preceding  paragraph. 

The  first  plant  of  by-proauct  ovens  built  in  the  United  States  was 
one  of  12  Semet-Solvay  ovens  at  Syracuse,  N.  Y.  It  was  completed 
in  1893,  and  the  production  in  that  year  amounted  to  12,850  tons. 
This  plant  has  since  been  increased  to  40  ovens.  The  first  plant  of 
Otto-Hoffmann  ovens  was  constructed  at  Johnstown,  Pa.,  and  con- 
sisted of  60  ovens  operated  in  connection  with  the  (now)  Cambria 
Steel  Company.  The  main  difference  in  these  two  types  of  oven  Ues 
in  the  arrangement  of  the  flues  for  the  combustion  or  the  gases  used 
in  heating  them.  In  one  the  flues  are  vertical  and  in  the  other  they 
are  horizontal.  Most  of  the  by-product  ovens  constructed  in  this 
country  have  been  of  one  of  these  two  designs.  At  the  close  of  1906 
there  were  1,295  Semet-Solvay  ovens  in  operation,  with  none  build- 
ing; of  the  Otto-Hoffmann  type  there  were  1,890  completed  and  112 
bmlding.  In  addition  to  these  there  were  362  Rothberg  ovens  in 
operation  during  the  year,  but  no  new  ones  of  this  type  were  under 
construction.  The  plant  of  56  Newton-Chambers  ovens  constructed 
at  Pocahontas,  Va.,  nas  not  been  in  operation  for  several  years. 

In  the  following  table  is  shown  the  record  of  by-product  coke 
making  since  1893,  when  the  first  plant  was  established  at  Syracuse, 
N.  Y.: 

Record  of  by-product  cohe  making,  189S-1906. 


Year. 

Ovens. 

Production, 
(short  tons). 

Year. 

Ovens. 

Production 

Built. 

Building. 

Built. 

Building. 

(sliort  tons). 

1803 

12 

12 

72 

160 

280 

820 

1,020 

0 

60 

60 

120 

240 

fiOO 

65 

12,850 

16,500 

18,521 

83,038 

261,012 

204,445 

006,534 

1900 

1,085 
1,165 
1,663 
1,956 
2,910 
3,150 
<i3.603 

1,096 
1,533 
1,346 
1,335 
832 
417 
•*112 

* 

1,075,727 
1,179,900 
1,403,588 
1,882,394 
2,608,229 
3,462,348 
4,558,127 

UM 

1901 

1805 

1902 

1806 

1903 

1807 

1904 

1806 

1906 

1800 

1906 

•  locludeB  1,295  Semet-Solvay,  1,890  Otto-Hoflmann,  362  Rothberg,  and  56  Newton-Chambers. 
b  Otto-Hofflmann. 
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In  the  following  table  is  shown  the  record  of  by-product  coke  ovens, 
by  States,  at  the  close  of  1902-1906: 

Record  of  by-product  ovens,  by  States,  1902-1906, 


Dec.  31 

1,1902. 

Dec.  31, 1903. 

Dec.  31, 1904. 

Dec.  31, 1905. 

Dec.  31 

[,  1906. 

State. 

Com- 
pleted. 

Build- 
ing. 

Com- 
pleted. 

240 

200 
400 

75 

0 

100 

40 

50 
675 

56 

120 

0 

Build- 
ing. 

Com- 
pleted. 

BuUd- 
ing. 

Com- 
pleted. 

280 
120 
200 
400 
135 

50 

100 

399 

130 

1,089 

56 
120 

80 

Build- 
ing. 

Com- 
pleted. 

Build- 
ing. 

Alabama 

240 

0 

0 

400 

75 

0 

100 

30 

50 

592 

56 

120 

0 

40 

0 

200 

0 

60 

0 

0 

574 

60 

412 

0 

0 

0 

40 

120 

0 

0 

GO 

50 

0 

500 

66 

419 

0 

0 

80 

240 
0 
200 
400 
135 

50 

100 

352 

116 

1,061 

56 
120 

80 

40 

120 

0 

0 

0 

0 

0 

658 

14 

0 

0 

0 

0 

0 
0 
0 
0 

15 
0 

50 
0 
0 
272 
0 
0 

80 

280 
160 
200 
400 
150 

50 

150 

540 

130 

1,207 

56 
120 
160 

0 

Illinois 

0 

Maryland 

0 

Massachusetts 

Michigan 

0 
0 

Minnesota 

0 

New  Jersey 

0 

New  York 

0 

Ohio 

0 

Pennsylvania 

Virginia 

112 
0 

West  Virginia 

Wisconsin 

0 
0 

Total 

1,663 

1,346 

1,956 

1,335 

2,910 

832 

3,15G 

417 

3,603 

112 

The  distribution  by  States  and  by  kind  of  by-product  ovens  built 
and  building  in  the  United  States  at  the  close  or  1906  is  shown  in  the 
following  table: 

Kind  of  by-froduct  coke  ovens  built  and  building  in  the  United  States,  by  States,  at  the 

close  of  1906. 


State. 

Semct-Solvay. 

Otto-Hoffmann 

and  Schnio- 

wind. 

Rothberg. 

Total. 

• 

Built. 

28() 
160 

Build- 
ing. 

Built. 

Build- 
ing. 

Built. 

Build- 
ing. 

Built. 

Build- 
ing. 

Alabama 

280 
160 
200 
400 
150 
50 
150 
540 

lao 

1,207 

056 

120 

160 

0 

Illinois 

1 

1 

0 

Maryland 

200 

400 

30 

50 

150 

188 

50 

822 

0 

Massachusetts 

0 

Michigan 

120 

0 

Minnesota 

0 

New  Jersey 

0 

New  York 

70 



""ii2' 

282 
80 

0 

Ohio 

0 

Pennsylvania 

385 

112 

Virginia 

0 

West  Vinfinia 

120 
160 

........i 

0 

W  isconsin 

1 

0 

1 

Total 

1,295 

1,890 

112 

362 

3,603 

112 

a  Newton-Chambcrs. 


The  writer  is  indebted  to  Mr.  Albert  Ladd  Colby  for  the  following 
compilation  showing,  in  addition  to  the  number  of  ovens  at  each 
by-product  plant  in  the  United  States  and  Canada,  the  uses  to  which 
the  coke  and  gas  are  put,  the  dates  the  plants  were  put  in  operation, 
and  other  interesting  information  regarding  their  construction  and 
operation.  This  statement  includes  also  the  garbage-carbonizing 
plant  of  Semet-Solvay  ovens  at  Boston,  Mass.  The  ovens  classed  as 
"Otto"  include  Otto-Hoffmann,  United-Otto,  and  Schniewind  types. 
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IMPOBT8  AND  EXPORTS. 


The  following  table  gives  the  quantity  and  vahie  of  coke  imported 
and  entered  for  consumption  in  tne  United  States  from  1901  to  1906, 
inclusive.  In  the  reports  of  the  Bureau  of  Statistics  of  the  Depart- 
ment of  Commerce  and  Labor,  from  which  these  figures  are  obtamed, 
the  quantities  are  expressed  in  lone  tons  of  2,240  pounds.  These 
haveoeen  reduced  to  short  tons  in  order  to  make  them  conform  to  the 
standard  unit  of  this  report. 

Q»t«  imported  and  entered  Jor  eontumptum  in  the  United  Statet,  1901-1906,  in  short  torn. 


1901 81,456    $266,075  1 

1902 140,489      423,775 

1903 142,776      437,625  ! 


1904 180,865     $648,521 

1905 203,142      796,645 

1906 147,810      570,150 


The  quantity  of  coke  exported  from  the  United  States  has  increased 
each  year  since  1900.  Tne  exports  for  the  last  six  years  are  shown 
in  the  following  table,  the  quantities  in  this  case  also  being  reduced 
to  short  tons : 

Cohe  expand  from  the  United  Statu  drxe  1901,  in  short  Una. 


1901 430,450    fl.561,898  I 

1902 439,590      1,786,188 

1903 466,351      2,091,875 


1904 685,861     $2,311,401 

1905 670,939      2,243,010 

1906 857,013      2,753,651 


The  following  table  shows  the  value  of  thecoal-tarproductsimported 
into  the  United  States  and  the  duty  paid  thereon' m  each  year  since 
1896,  inclusive: 


Coal-tar  produeU  imported  xtOo  the  United  Statet 

1896-1906. 

Year. 

S»Ii07ll0flcld. 

AllzariaeandcoL- 
or-Brdyes,^!- 

.,.„„„. 

Coat-tar    coloni    or 

Value. 

DutF. 

Value.     1  Duty. 

Valua. 

Duly. 

Value. 

Dat)-. 

1138,013 

201, eso 

g:!i 

80,175 
70,786 

Fnw. 

»94.3BS 
1,023, 1Z5 

77i;33B 
036: <18 

Free. 
Free, 

li 

f™: 

Free! 

1802  JW 

Free 

3!  163, 182 
3,723,288 

S3: 

812 
SS3 

2 

530 
913 

ilzioiai 

r™.    i,<Bi,i7i 
Prre.     (.■aii.fitis 

Frae.      3.2B2.611 
Free.       4,«13,077 

Free!  ',   5!717!932 

1,170,1121 

991 

YMr. 

Coal-Wr,  all  proparal  i  naa , 

Coal-Ur  product  a  not 

known    u   beiuol, 
toluol,  em. 

ToiaL 

Valix. 

Doty. 

Value.        ]  Doty. 

Value. 

DQty. 

ISM. 

H.  713,300 

!;S:S 

.feo.ssi 

•SiS 

^s 

544,170 
£22,  H3 
768; 6«e 

99, 385 
10S,S33 

i«;ms 

1128,037 
^003 

a»7,7B0 

^;^ 

<25:0fl9 
480!  «9 

Free! 

IS 

Frw. 

Free. 

Si 

i,KO,ni 
i,aK7n 
lien!  MS 

,3M.994        i!«e!w7 

' 
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'    PRODUCTION  OF  COKE,  BY  STATES. 

ALABAMA. 

Since  1880,  the  first  year  for  which  the  statistics  of  coke  production 
have  been  published  by  the  United  States  Geological  Survey,  Alabama 
has  contested  with  West  Vii^inia  for  second  place  in  the  rank  of  coke- 
producing  States.  In  the  five  years  from  1901  to  1905  each  State 
held  the  place  alternately.  In  1905  the  honor  fell  to  West  Vii^nia, 
that  State  having  in  that  year  an  increase  of  nealy  50  per  cent  over 
I904j  and  while  Alabama's  gain  in  1906  over  1905  was  larger  than 
the  mcrease  in  West  Virgima,  it  was  not  sufficient  to  overcome  the 
lead  taken  by  the  latter  State  the  preceding  year.  A  large  amount 
of  development  work  has  been  carried  on  m  new  coking  coal  fields 
of  West  Vii^nia  during  the  last  few  years,  and  that  State  will  prob- 
ablr  retain  its  present  position. 

The  production  of  coke  in  Alabama  in  1906  amounted  to  3,034,501 
short  tons,  valued  at  $8,477,899,  against  2,576,986  short  tons,  valued 
at  $7,646,957,  in  1905,  an  increase  for  1906  of  457,515  short  tons,  or 
17.75  per  cent,  in  quantity  and  of  8830,942,  or  10.9  per  cent,  in  value. 
The  average  price  per  ton  declined  from  $2.97  in  1905  to  $2.79  in  1906. 

There  were  42  coke-making  estftblishments  in  Alabama  in  1906, 
the  same  number  as  in  1904  and  1905.  The  total  number  of  ovens 
has  been  increased,  however,  from  9,059  in  1904  to  9,586  in  1905  and 
to  9,731  in  1906.  The  42  estabfishments  included  6,  with  a  total  of 
1,211  ovens,  that  were  idle  during  1906,  as  compared  with  8  idle  estab- 
lishments with  a  total  of  1,450  ovens  in  1905.  There  were  160  new 
ovena  (all  beehive)  building  at  the  close  of  1906,  against  150  in  1905 
and  440  in  1904. 

The  production  of  coke  in  Alabama  in  1880,  1890,  1900,  and  for  the 
last  five  years  is  shown  in  the  following  table: 

SUaUties  of  the  manufacture  of  cote  in  Alabetma,  1880-1906, 


Y«r. 

B«lit. 

Build- 
ing. 

^ 

316 

!00 

llfl 

produced     oiti't^l'"'!  ookoat 


Yield  of 


■>  iDCluiles  280  Sempl-Solvay  ovens. 

About  70  per  cent  of  the  coal  used  in  the  manufacture  of  coke  in 
Alabama  is  washed  before  being  charged  into  the  ovens.  In  1906, 
3,569,926  tons  out  of  a  total  or  5,184,597  tons  of  coal  used  for  coke 
making  were  washed.  The  washed  coal  was  nearly  equally  divided 
between  mine-run  and  slack.  The  unwashed  coal  used  consisted  of 
1,493,549  tons  of  mine-run  and  121,122  tons  of  slack. 


T8S  hinebal  besoubces. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Ala- 
bama in  1890,  1895,  and  1900,  and  for  the  last  five  years,  is  ^own  in 
the  following  table: 

CharmUr  of  tool  tued  in  the  frumu/ncturc  of  coke  in  Alabama,  1890-1906,  in  ihort  ton*. 


y«u-. 

Slaot.                 1 

Unmabed. 

W^bed. 

tmwubed. 

Wubed. 

1.W0,6W 

1.233.117 
1,35B.4Sa 

\',m,b¥» 

152,077 

va.m 

l' Biol  DM 

206, loe 

»0 

123,190        t 
1,219,377         1 
[sail  170        < 

,«H.702        ! 

i 

W6 
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COLORADO  AND  UTAH. 

The  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah 
are  combined  in  order  not  to  divulge  information  regarding  individ- 
ual operations,  there  being  but  two  establishments  in  Utah,  both  of 
which  are  owned  by  one  company.'  The  production  of  the  two  States 
in  1906  amounted  to  1,456,905  short  tons,  valued  at  $4,504,748, 
against  1,378,824  tons,  worth  $4,157,517,  in  1905.  The  increase  in 
1906  was  77,081  tons,  or  5.6  per  cent,  in  quantity,  and  $347,231,  or 
8.35  per  cent,  in  value.  The  average  price  per  ton  advanced  from 
$3.02  in  1905  to  $3.09  m  1906. 

The  number  of  coldng  establishments  in  1 906  was  the  same  as  in 
1905  and  1904,  but  the  number  of  ovens  was  increased  from  3,926  in 
1905  to  4,103  in  1906.  One  establishment  of  23  ovens  was  idle  in 
1906. 

The  statistics  of  the  manufacture  of  coke  in  Colorado  and  Utah  in 
1880,  1890,  1900,  and  for  the  last  five  years  are  shown  in  the  following 
table: 

StatUtict  of  the  manufacture  of  rofa  in  Colorado  and  Utah,  iaiO-1906. 


Ov^ns. 

rok 

VflllK 

or 

Yield  ol 

Y.'ur.              .    Itsh- 

BuiU. 

Build- 
ing. 

i™"  !  "i^^"" 

per  ton. 

cokB([»r 
cent). 

200 
1.092 

3.m 

3,023 
3.(05 

SO 

1 

2S0 

61  SBl  1         25  rf» 

3145,226 

9fiB,34e 

1,740,732 
a.  754,341 
S,0W.TB3 
I,Sg0.2SI 
4.1S7.il7 

K»> 

193 

eo 

at 

93 

18 
01 

mi.  ml 
i,ee5,n« 

1,770,  B74 
l,37B.3S4 
2,3BS.3K 
2,500,1110 

i,oa 

g 

§=Ea  I 

S^ 

1 

All  of  the  coal  used  in  the  manufacture  of  coke  in  Colorado  and 
Utah  in  1905  was  slack,  and  about  70  per  cent  of  this  was  washed. 
In  1906  there  were  708,306  tons  of  run-of-mine  coal  used,  of  which 
703,440  tons  were  washed.  The  quantity  of  slack  coal  used  in  1906 
was  1,867,890  tons,  of  which  792,537  tons  were  washed. 
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The  character  of  the  coal  used  in  the  manufacture  of  coke  in 
Colorado  and  Utah  in  1890,  1895,  1900,  and  from  1902  to  1906  is 
shown  m  the  following  table: 

Character  of  coal  iised  in  the  manufacture  of  coke  in  Colorado  and  Utah,  1890-1906, 


Year. 


ISOO.. 
1805.. 
1000., 
1902.. 

igo3.. 

1004.. 
1006.. 
1006.. 


Run-of-mine. 

• 

Slack. 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

36,058 

0 

395,023 

0 

119,868 

0 

453,597 

7,119 

229,311 

0 

316,527 

452,023 

831 

0 

641,422 

1,052,935 

0 

0 

594,584 

1,182,390 

400 

0 

745,450 

630,504 

0 

0 

691,982 

1,676,383 

4.866 

703,440 

1,065,353 

792,537 

Total. 


431,061 
580,584 
997,861 
1,695,188 
1,776,974 
1,376,354 
2,368,365 
2,566,196 


GEORGIA. 

Dade  County,  in  the  extreme  northwestern  corner  of  Georgia,  con- 
tains a  small  area  of  the  Walden  I^idge  (Tennessee)  coal  basin,  and 
a  portion  of  the  adjoining  county  of  Walker  is  imderlain  by  an  exten- 
sion of  the  Lookout  Mountain  beds  of  Alabama.  Coal  mining  on 
quite  an  extensive  scale  is  carried  on  in  both  coimties,  and  a  good 
grade  of  coke  is  made  from  the  slack  coal  produced  in  mining.  The 
iron  furnaces  in  and  near  Chattanooga,  Tenn.,  supply  the  principal 
market  for  the  coke.  Most  of  the  coal  coked  is  washed  before  bemg 
charged  into  the  ovens. 

The  returns  for  1906  show  that  while  the  quantity  of  coal  used  was 
128,052  short  tons  against  119,036  tons  of  coal  used  in  1905,  the  pro- 
duction of  coke  decreased  from  70,593  tons  in  1905  to  70,280  tons 
in  1906.  The  value  showed  a  substantial  increase,  however,  from 
$224,260  in  1905  to  $277,921  in  1906,  and  the  average  price  per  ton 
advanced  from  $3.18  to  $3.95.  There  are  only  2  establishments  in 
the  State,  both- of  which  have  been  in  operation  since  1900. 

The  statistics  of  coke  production  in  Georgia  in  1880,  1890,  1900, 
and  from  1902  to  1906  are  shown  in  the  following  table; 

Statistics  of  the  manufacture  of  coke  in  Georgia,  1880-1906. 


Year. 


1880 
1800 
1900 
1902 
1903 
1904 
1906 
1906 


Estab- 

Uah- 

ments. 


1 
1 
2 
2 
2 
2 
2 
2 


Ovens. 


Built. 


140 
300 
480 
492 
500 
500 
533 
631 


BuUd- 
ing. 


40 
0 
0 

38 
0 
0 
0 
0 


Coal  used 
(short 
tons). 


63,402 
170,388 
140,988 
129,642 
146,086 
132,270 
119,036 
128,052 


Coke 

produced 

(short 

tons). 


38,041 
102,233 
73,928 
82.064 
85,546 
75,812 
70,503 
70,280 


Total  value 

of  coke  at 

ovens. 


181,789 
150,995 
210,646 
298,963 
368.351 
212,607 
224,260 
277,921 


Value  of 

coke  at 

ovens 

per  ton. 


12.15 
1.48 
2.85 
3.64 
4.31 
2.81 
3.18 
3.95 


Yield  of 

coal  in 

coke  (per 

cent). 


GO 

60 

52.4 

63.3 

58.5 

57.3 

50.3 

54.9 


ILLINOIS. 


During  1906  a  bank  of  120  Semet-Solvay  ovens  was  completed  at 
South  Cnicago  and  put  in  blast  in  October  of  that  year,  using  coal 
drawn  from  the  fields  of  Fayette  County,  W.  Va.    There  are  foui 
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other  establishments  in  the  State,  but  only  one  of  these,  the  Gallatin 
Coal  and  Coke  Company,  at  Equality,  made  coke  in  1906  and  1906. 
The  Gallatin  plant  used  washea  slack,  and  the  Semet-Solyay  ovens 
at  South  Chicago  used  mine  run.  As  a  result  of  the  oi)erations  of  the 
South  Chicago  plant  the  coke  production  of  Illinois  increased  from 
10,307  short  tons,  valued  at  $27,681,  in  1905,  to  268,693  short  tons, 
valued  at  $1,205,462,  in  1906,  and  the  State  advanced  from  twenty- 
second  to  fourteenth  place  in  the  rank  of  coke-producing  States. 

INDIAN  TERRITORY. 

There  are  5  coke-making  establishments  in  Indian  Territory,  4  of 
which  made  coke  in  1905  and  1906.  The  100  ovens  at  Howe  have 
not  been  in  operation  for  several  years.  The  number  of  ovens  was 
increased  from  388  to  490,  but  the  production  of  coke  decreased 
from  54,781  tons  in  1905  to  49,782  tons  in  1906.  The  value,  how- 
ever, with  an  advance  from  $3.64  to  $4.10  in  the  average  price  per 
ton.  increased  from  $199,424  in  1905  to  $204,205  in  1906. 

The  statistics  of  the  manufacture  of  coke  in  Indian  Territory  in 
1880,  1890,  1900,  and  during  the  last  five  years  are  shown  in  the 
following  table : 

Statistics  of  the  manufacture  of  coke  in  the  Indian  Territory ^  1880-1906. 


Year. 


1880 
1890 
1900 
1902 
1903 
1904 
1905 
1906 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

• 

Coke 

produced 

(short 

tons) . 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Built. 

Build- 
ing. 

1 
1 
3 
4 
5 
5 
5 
5 

20 
80 
230 
280 
286 
286 
388 
490 

0 
0 
0 
0 
0 
0 
50 
0 

2,494 

13,278 

79,534 

110,934 

110,088 

96,847 

123,389 

95,296 

1,546 
6,639 
38,141 
49,441 
49,818 
44,808 
54,781 
49,782 

«4,638 
21,577 
152,204 
202,921 
227,542 
209,165 
199,424 
204,205 

$3.00 
a25 
3.99 
4.10 
4.57 
4.67 
3.64 
4.10 

Yield  of 
coalin 

coke  (per 
cent). 

02 

50 

48 

44.6 

45 

4&S 

44.4 

52.2 


All  of  the  ovens  in  the  Territory  are  of  the  standard  beehive  type 
and  were  constructed  for  the  purpose  of  utilizing  the  slack  coal  pro- 
duced in  mining  and  for  which  there  is  little  demand.  In  1905,  how- 
ever, about  20  per  cent  and  in  1906  more  than  half  of  the  coal  used 
was  mine  run.  None  of  this  was  washed.  All  of  the  slack  coal  used 
in  1906  was  wiashed. 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  1890, 
1900,  and  since  1902  has  been  as  follows: 

Character  of  coal  used  in  the  manufacture  of  coke  in  the  Indian  Territory^  1890-1906 j  in 

short  tons. 


Year. 

Run  of  mine. 

Blank. 

TotaL 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

1890 

0 

0 

0 

331 

0 

21,891 

50,802 

0 
0 
3,947 
0 
0 
0 
0 

0 
20,832 

0 

1,295 

59,760 

49,407 

0 

13,278 
58,702 
106,987 
108,462 
30,067 
52,001 
44,494 

13,278 

79,534 
110,934 
110,068 

96,847 
m,38» 

06,306 

1900 

1902 

1903 

1904 

1905 

J906 

COKE. 
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KANSAS. 

The  coking  industry  of  Kansas  is  of  small  importance,  and  depends 
for  its  existence  uj)on  a  limited  demand  of  the  zinc  smelters,  which 
do  not  require  a  high'  grade  of  coke.  In  fact,  all  of  the  coke  made 
in  the  State  at  present  is  at  ovens  operated  in  connection  with  zinc 
works,  the  plant  at  Cokedale  not  havmg  been  in  blast  during  the  last 
three  jears;  One  estabUshment  of  10  ovens  was  abandoned  in  1906, 
reducmg  the  number  of  plants  from  6  to  5  and  the  number  of  ovens 
from  91  to  81.  Of  these  81  ovens  55  were  idle  in  1906.  The  produc- 
tion has  decreased  steadily  from  20,902  tons  in  1902  to  14,194  tons 
in  1903,  9,460  tons  in  1904,  4,425  tons  in  1905,  and  to  1,698  tons  in 
1906.     The  coal  used  is  Pittsburg  (Kansas)  slack. 

The  production  in  1890,  1900,  and  since  1902  has  been  as  follows: 

Statistics  of  the  Tnanufacture  of  coke  in  Kansas,  1880-1906. 


Year. 


1880 
1890 
1900 
1902 
1903 
1904 
1905 
1906 


Estab- 

Ush- 

ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke  pro- 
duced 
(short 
tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

BuUt. 

BuUd- 
ing. 

2 
7 
9 
10 
9 
6 
6 
5 

•     6 
68 
91 
97 
91 
91 
91 
81 

0 
0 
0 
12 
0 
0 
0 
0 

4,800 
21,809 
10,303 
35,827 
30,503 
14,525 
6,504 
2,807 

3,070 

12,311 

5.948 

20,902 

14, 194 

9,460 

4,425 

1,698 

16,000 
29,116 
14,985 
54,702 
50,221 
23,485 
13,818 
4,101 

11.95 
2.37 
2.52 
2.62 
a  54 
2.48 
a  12 
2.42 

Yield  of 
coalin 

coke  (per 
cent). 

64 

56 

57.7 

5&3 

46.5 

65 

68 

6a5 


KENTUCKY. 

Kentucky  is  the  only  one  of  the  United  States  whose  coal  supplies 
are  drawn  from  any  two  of  the  great  fields.  The  eastern  counties  of 
the  State  are  underlain  by  the  coal  measures  of  the  Appalachian  sjrs- 
tern^  while  the  southern  extremity  of  the  eastern  intenor  or  Illinois- 
Indiana  field  is  worked  extensively  in  the  western  part  of  Kentucky. 
Coke  is  made  from  coal  mined  in  both  the  eastern  and  the  western 
parts  of  the  State,  and  although  the  coals  of  the  eastern  counties  are 
in  large  part  included  among  the  coking  coals  of  the  Appalachian 
field,  and  although  little  or  no  coke  is  made  from  the  coals  of  the 
eastern  interior  field  in  Illinois  or  Indiana,  more  than  half  of  Ken- 
tucky's coke  output  is  made  in  the  western  part  of  the  State. 

There  are  6  coke-making  establishments  m  Kentucky,  4  of  which 
made  coke  in  1906.  The  2  idle  establishments  consisted  of  54  ovens. 
Thirty-three  ovens  were  abandoned  in  1906,  reducing  the  total  num- 
ber from  495  to  462.  These  produced  in  1906,  74,064  tons  of  coke, 
valued  at  $169,846,  against  an  output  of  79,487  tons  in  1905,  valued 
at  $159,659,  a  decrease  in  quantity  of  5,423  tons  and  an  increase  in 
value  of  $10,187.  The  average  price  per  ton  advanced  from  $2.01 
to  $2.29.  Most  of  the  coal  used  for  coke  making  in  Kentucky  is 
washed  slack.  Developments  which  have  been  in  progress  for  some 
time  in  eastern  KentucW  and  which  are  following  the  construction 
of  a  branch  line  of  the  Chesapeake  and  Ohio  Railroad  into  the  coal 
fields  of  Letcher  and  Pike  counties  indicate  that  an  extensive  coking 
industry  is  to  be  established  in  that  section. 
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The  production  of  coke  in  Kentucky  for  a  series  of  years  has  been 
as  follows: 

Statistics  of  the  manufacture  of  coke  in  Kerdiuiky^  1880-1906. 


Year. 


1880 
1890 
1900 
1902 
1903 
1904 
1905 
1906 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons) . 

7,206 
24,372 
190,268 
265,121 
247,950 
140, 139 
154,783 
148,448 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 
coke  at 
ovens, 

per  ton. 

Built. 

Build- 
ing. 

5 
9 
5 
7 
7 
7 
6 
6 

45 
175 
458 
485 
499 
499 
495 
462 

0 
103 
3 
12 
0 
0 
0 
0 

4,250 
12,343 
95,532 
126.879 
115,362 
64,112 
79,487 
74,064 

S12,250 
22,191 
235,505 
317,875 
305,327 
138,226 
150,650 
160,846 

S2.88 
1.80 
2.47 
2.51 
2.65 
2.15 
2.01 
2.29 

Yield  of 

coal  in 

coke  (per 

cent). 


59 

51 

50.2 

47.8 

46.5 

45.7 

51.4 

49.9 


MISSOURI. 

Coke  making  in  Missouri  has  never  been  much  of  an  industry,  and, 
as  in  Kansas,  nas  been  limited  to  the  coking  of  a  small  quantity  of 
Pittsburg  (Kansas)  slack,  the  product  being  used  at  the  zinc  works 
in  connection  with  which  the  ovens  are  operated.  There  are  two 
small  coking  plants,  both  of  which  were  idle  in  1906,  as  shown  in  the 
followmgtaT)Ie: 

Statistics  of  the  manufacture  of  coke  in  Missouri^  1887-1906. 


Year. 


1887 
1890 
1900 
1902 
1903 
1904 
1905 
1906 


Estab- 
lish- 
ments. 


1 
3 
3 
2 
2 
2 
2 
2 


Ovens. 


Built. 


4 

10 
10 
8 
8 
8 
6 
6 


Build- 
ing. 


0 
0 
0 
0 
0 
0 
0 
0 


Coal  used 
(short 
tons). 


5,400 
9,491 
3,775 
10,430 
3,004 
3,815 
2,551 
0 


Coke 

produced 

(short 

tons). 


2,970 
6,136 
2,087 
5,780 
1,839 
2,446 
1,580 
0 


Total  value 

of  coke  at 

ovens. 


S10,395 
9,240 
5,268 
14,450 
6,797 
6,115 
4,072 
0 


Value  of 

coke  at 

ovens, 

per  ton. 


<3.50 
1.51 
2.52 
2.60 
3.15 
2.50 
2.58 
0 


Yield  of 
coal  in 

coke  (per 
cent). 


55 
65 
55.3 
55.4 
61.2 
64 
61.9 
0 


MONTANA. 

There  are  4  coking  establishments  in  Montana,  2  of  which  were 
operated  and  2  were  idle  in  1906  as  in  1905.  The  2  idle  plants  have 
100  ovens  each.  The  production  of  coke  in  1906  amounted  to  38,182 
short  tons,  valued  at  $266,024,  as  compared  with  31,482  short  tons, 
worth  $211,351,  in  1905.  The  average  price  per  ton  in  1906  was 
$6.97  against  $6.71  in  1905.  The  percentage  yield  of  coke  in  1906 
was  55.3  as  compared  with  45.8  in  1905.  Tms  was  probably  due 
to  the  fact  that  in  1905  the  weight  of  the  coal  used  was  given  for  the 
coal  before  washing,  while  in  1906  the  weight  of  the  wasned  coal  was 
reported.  As  shown  in  the  following  tabl6,  the  quantity  of  coal 
reported  as  used  in  1906  was  less  than  300  tons  more  than  that  used 
in  1905,  whereas  there  was  an  increase  of  nearly  7,000  tons  in  the 
quantity  of  coke  produced.  All  of  the  coal  used  for  coke  making  in 
Montana  is  mine  run  and  practically  all  of  it  is  washed  bdPore  cokmg. 
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The  statistics  of  the  manufacture  of  coke  in  Montana  in  1884,  when 
production  was  first  reported,  and  for  the  years  1890,  1900,  and 
since  1902  have  been  as  follows: 

Statistics  of  the  manufacture  of  coke  in  Montana,  1884-1906. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens. 

per  ton. 

Yield  of 

Year. 

Built. 

Build- 
ing. 

coal  in 

coke  (per 

cent). 

1884 

3 

2 
3 
3 

4 
4 
4 
4 

5 
140 
342 
410 
555 
520 
555 
655 

12 

0 

111 

0 

0 

0 

100 

100 

165 
32,148 
108,710 
99,628 
82,118 
78,303 
68,777 
69,045 

75 
14,427 
54,731 
53,463 
45,107 
41,497 
31,482 
38,182 

1900 
125,655 
337,079 
360,927 
310,88? 
280,745 
211,351 
266,024 

S12.00 
8.71 
6.16 
6.75 
6.89 
6.77 
6.71 
6.97 

46 

1890 

45 

1900 

50  3 

1902 

53  7 

1903 

R4.9 

1904 

53 

1905 

45  8 

1906 

55  3 

NEW  MEXICO. 

Coke  making  in  New  Mexico  took  a  decided  step  forward  in  1906, 
one  new  estabushment  and  313  new  ovens  being  added  to  the  equip- 
ment. The  returns  also  show  that  there  were  450  new  ovens  m 
course  of  construction  at  the  end*  of  the  year.  The  production  of 
coke  has  increased  rapidly  during  the  last  three  years,  from  11,050 
tons  in  1903  to  58,259  tons  in  1904,  to  89,638  tons  in  1905,  and  to 
147,747  tons  in  1906.  The  increase  in  1906  over  1905  was  5§,109 
short  tons,  or  65  per  cent.  The  value  of  the  product  increased  from 
$253,229  to  $442,712,  a  gain  of  $189,483,  or  75  per  cent.  The  aver- 
ageprice  per  ton  in  1906  was  $3  against  $2.83  in  1905. 

Tne  coal  used  for  coke  making  in  New  Mexico  in  1906  consisted  of 
261,609  tons  of  washed  slack. 

The  statistics  of  production  in  1882,  1890,  1900,  and  from  1902  to 
1906  are  shown  in  the  following  table: 

Statistics  of  the  manufacture  of  coke  in  New  Mexico,  1882-1906. 


Year. 


1882 * 

1890 

1900 

1902 

1903 

1904 

1905 

1906 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

oi  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

I)er  ton. 

Built. 

Build- 
ing. 

2 
2 
2 
2 
2 
3 
3 
4 

0 
70 
126 
126 
126 
234 
258 
571 

12 
0 
0 
0 
0 
0 
498 
450 

1,500 

3,980 

74,261 

40,943 

18,613 

94,397 

148,469 

261,609 

1,000 
2,050 
44,774 
23,296 
11,050 
58,259 
89,638 
147,747 

16,000 

10,025 

130,251 

74,051 

31,539 

171,976 

253.229 

442,712 

S6.00 
4.89 
2.01 
3.18 
2.85 
2.95 
2.83 
3.00 

Yield  of 

coal  in 

coke  (per 

cent). 

66 

51.5 

60.3 

56.9 

59.4 

61.7 

60.4 

56.5 


OHIO. 


Although  Ohio  ranks  fourth  in  importance  among  the  coal-produc- 
LoLg  States,  it  has  not  developed  mucn  prominence  as  a  coke  producer. 
Tms  is  in  part  due  to  the  fact  that  much  of  the  coal  mined  in  the 
State  makes  an  excellent  fuel  in  its  raw  state  and  also  to  the  prox- 
imity of  the  higher  grade  coking  coals  of  Pennsylvania  and  West 
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Virginia.  The  operations  of  the  Rothberg  by-product  recovery  plant 
at  Cleveland,  which  was  in  full  blast  in  1905  and  1906,  and  the  Otto- 
Hoffmann  plant  at  Cincinnati,  together  with  an  increased  production 
of  bee-hive  coke  at  Leetonia,  has,  however,  brought  the  total  produc- 
tion for  the  State  during  the  last  two  years  up  to  considerable  impor- 
tance The  coke  product  of  Ohio  in  1905  was  more  than  two  and 
one-half  times  that  of  1904,  amounting  to  277,130  short  tons,  against 
109,284  tons  the  preceding  year,  while  the  value  increased  near^  190 
per  cent,  from  $337,606  to  $970,897.  A  further  increase  to  293,994 
short  tons,  having  a  value  of  $1,013,248,  is  shown  in  the  production 
for  1906.  Of  the  8  establishments  in  the  State,  2  with  a  total  of 
170  ovens,  were  idle  both  in  1905  and  1906.  The  405  active  ovens 
produced  an  average  of  726  tons  of  coke  each. 

The  statistics  of  the  production  of  coke  in  Ohio  in  1880,  1890,  1900, 
and  for  the  last  five  years  are  shown  in  the  following  table: 

Statistics  of  the  manufacture  of  coke  in  OhiOy  1880-1906. 


Year. 


1880.... 
1890.... 
1900.... 
1902. .  .V 
1903.... 
1904.... 
1905.... 
1906.... 


Estab- 
lish- • 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

ookeat 

ovens, 

per  ton 

Built. 

Build- 
ing. 

15 
13 
8 
9 
8 
8 
8 
8 

616 

443 

369 

449 

440 

6  539 

C573 

C575 

25 

1 

50 

a60 

a66 

a  14 

0 
0 

• 

172,453 
126,921 
115,260 
219,401 
211,473 
165,487 
396,961 
437,567 

100,596 
74,633 
72,116 
146,099 
143,913 
109,284 
277,130 
293,994 

9255,905 
218,090 
194,042 
492,793 
528,142 
337,606 
970,897 
1,013,248 

S2.54 
2.92 
2.60 
3.37 
3.67 
3.09 
3.50 
3.45 

Yield  of 

ooalin 

coke  (per 

cent). 


58 

59 

62.5 

66.6 

68 

66 

69.8 

67.2 


o  Rothberg  ovens. 

b  Includes  50  Otto-Hoffmann  and  66  Rothberg  ovens. 

c  Includes  50  Otto-Hoffmann  and  80  Rothberg  ovens. 


Over  80  per  cent  of  the  coal  used  for  coke  making  in  Ohio  is  un- 
washed run  of  mine.  Of  the  slack  coal  used  in  1906,  81,027  tons, 
something  over  one-half,  was  washed.  The  character  of  the  coal 
used  in  the  manufacture  of  coke  in  Ohio  in  1890,  1895,  1900,  and 
annually  since  1902  is  shown  in  the  following  table: 

Character  of  coal  used  in  the  manufacture  of  coke  in  Ohio  since  1890  ^  in  short  Urns. 


Year. 

Run  of  mine. 

Slack.             ' 

Unwashed. 

Washed. 

Unwashed. 

Washed. 

Total. 

1890 

34,729 
28,053 
68,175 
161,783 
174,544 
140,915 
348,502 
356,540 

0 
0 
0 
0 
0 
0 
0 
0 

54,473 
10,868 
17,094 
19,618 
9,216 
7,249 
10,837 
38,737 

37,719 
13,000 
30,000 
38,000 
27,713 
17,323 
37,622 

42,290 

• 

126.921 
51,921 
115,260 
219,401 
211,473 
165,487 
396,961 
437,567 

1895 

1900 

1902 

1903 

1904 

1905 

1906 

PENNSYLVANIA. 


Pennsylvania  in  the  manufacture  of  coke,  as  in  the  mining  of  coal, 
stands  preeminently  at  the  head,  having  for  more  than  a  quarter  or 
a  century  contributed  over  50  per  cent  of  the  total  coke  product  of 
the  country.    Of  the  coke  production  of  the  State  from  55  to  60  per 
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cent  is  made  in  the  famous  Connellsville  district  of  Fayette  and 
Westmoreland  counties,  and  if  to  the  production  of  the  Connellsville 
district  is  added  that  of  the  Lower  Connellsville  or  ''Klondike''  and 
the  Upper  Connellsville  or  Latrobe  district,  this  region  is  found  to 
yield  80  per  cent  of  the  entire  production  of  the  State  and  over  50 
per  cent  of  the  total  output  of  tne  United  States. 

The  quantity  of  coke  produced  in  Pennsylvania  in  1906  was 
23,060,511  short  tons  out  of  a  total  for  the  United  States  of  36,401,217 
short  tons.  In  1905  Pennsylvania  produced  20,573,736  short  tons 
out  of  a  total  of  32,231,129  tons,  ana  in  1904  this  State  contributed 
14,861,064  tons  out  of  a  total  of  23,661,106  tons.  Out  of  these  totals 
for  the  State  the  Connellsville  district  produced  in  1906,  12,057,840 
tons;  in  1905, 11,365,077  tons,  and  in  1904, 8,883,220  tons.  Including 
the  Lower  and  the  .Upper  Connellsville  districts  the  production  (3 
the  entire  region  was  tor  these  years,  respectively,  18,257,204  tons, 
15,992,333  tons,  and  12,161,216  tons. 

Compared  with  1905  the  coke  production  of  Pennsylvania  in  1906 
shows  an  increase  of  2,486,775  short  tons,  or  a  little  over  12  per  cent. 
The  record  for  1906  was  in  fact  the  most  satisfactory  in  the  history  of 
the  Pennsylvania  coke  trade.  In  addition  to  the  largest  production 
ever  made,  prices  were  higher  than  at  any  time  in  recent  years  with 
the  exception  of  1903,  when,  because  of  the  coal  shortage  due  to  the 
strike  in  the  anthracite  fields,  coke  prices  were  abnormally  advanced. 
There  was  a  short  time  in  the  early  part  of  1906  when  supply  got 
somewhat  ahead  of  demand  and  some  coke  was  stocked;  but  prices 
were  held  firm  and  the  threatened  slump  was  averted  by  the  suspen- 
sion of  miningoperations  on  April  1  preceding  the  adjustment  or  the 
wage  scale.  Tor  some  time  prior  to  that  date,  in  anticipation  of  a 
shortage  of  fuel,  consimiers  began  to  order  coke,  the  accumulated 
stocks  were  absorbed,  and  production  was  pushed  to  capacity.  More- 
over, the  idleness  at  the  names  away  from  the  coking  regions  released 
a  large  nimiber  of  cars,  so  that  transportation  facilities  for  the  coke 
were  imusually  good.  The  mines  in  the  principal  coking  regions  were 
not  affected  by  the  order  of  suspension. 

There  was  not  even  the  usual  "summer  idleness''  in  1906.  the 
demand  for  structural  shapes,  due  in  large  part  to  the  needs  or  San 
Francisco,  having  kept  the  furnaces  unusually  active,  and  coke  was 
•accordingly  in  demand. 

The  total  value  of  the  coke  product  of  Pennsylvania  in  1906  was 
$64,184,531,  against  $42,253,178  in  1905,  a  gain  of  $11,931,353,  or 
28  per  cent,  as  compared  witli  an  increase  of  12  per  cent  in  tonnage. 
Hie  average  price  per  ton  for  all  the  coke  made  in  Pennsylvania  in 
1906  was  $2.35,  as  compared  with  $2.05  in  1905,  and  was  tne  highest 
average^  with  one  exception,  in  recent  years.  The  percentage  yield 
of  coal  m  coke  in  1906  was  also  above  the  average. 

The  quantity  of  coal  consumed  in  the  manufacture  of  coke  in  Penn- 
sylvania in  1906  was  34,503,513  short  tons,  valued  at  $35,395,374, 
and  represented  26.7  per  cent  of  the  total  production  of  bituminous 
coal  in  the  State  during  the  year.  In  1905  the  consumption  of  coal 
for  coke  making  was  31,030,345  short  tons  (26.2  per  cent  of  the 
State's  total  bituminous  coal  product),  valued  at  $29,736,804.  The 
difference  between  the  value  of  the  coke  and  the  coal  from  which  it 
was  made  in  1906  was  $18,789,157,  or  53  per  cent,  while  in  1905  the 
difference  was  $12,516,374,  or  42  per  cent.     Coke  prices  >n^\^  W« 
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in  1904,  particularly  as  compared  with  the  price  of  coal,  and  the 
difference  in  that  year  was  only  $3,568,206,  or  16.6  per  cent.  In 
1903,  on  the  other  hand,  when  coke  prices  were  abnormally  inflated 
by  the  scarcity  of  anthracite  fuel,  tne  difference  between  ihe  coal 
and  the  coke  values  was  nearly  60  per  cent. 

The  number  of  coke-making  establishments  increased  from  226  to 
239,  a  gain  of  13,  and  the  number  of  completed  ovens  increased 
from  42,608  to  47,185,  a  gain  of  4,577.  There  were  2,373  ovwis 
building  at  the  close  of  1906,  as  compared  with  2,384  at  the  end  of 
1905.  The  completed  ovens  included  410  Semet-Solvay  and  934 
Otto-Hoffmann  by-product  recovery  ovens,  a  total  of  1,344,  against 
a  total  of  1,089  by-product  ovens  in  1905. 

The  statistics  of  the  production  of  coke  in  Pennsylvania  for  the 

J'ears  1880,  1890,  1900,  and  for  the  last  five  years  are  shown  in  tha 
oUowing  table: 


Statiitica  oj  the  man 

/aclurt(^coie<n 

Penntylvania.  1880-1906. 

ov.™. 

Coalusod 
(short 
tone). 

''1^;^ 

Total  value 
ol coke  at 

Vali^ot 
ookeat 

pertoi. 

Yield  of 

Year. 

3m,. 

Bulld- 

iDg. 

"Xir 

IS 

s 

AS, 

«i,i!3g 

43fl0§ 
47;  IBS 

B3a 

74 

11 

2821  IM 

>5M«M(1 

«.B6 
2.33 

i!es 

34:SU3 

MS 

110'.S7i 

244 
MS 

3> 

41 

333 
Ml 

674 
101 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Penn- 
sylvania in  1890,  1895,  1900,  and  from  1902  to  1906  has  been  as 
follows : 


*incel890 

.in 

than  ton*. 

v„. 

Bunol 

mine.                             Slack. 

Total. 

Unn-aatwd. 

Waahijd,       Unwashed. 

Washed. 

11  7SS  ft*s 

303  «<  1           >»»  lOR 

jaSTs. 

I3iu«,« 

13,81) 
lfl;441 

sen 

64: 

,1 

831  1       2,43a 

see 

624 

11 

1,17! 
Mt 

847 

S 

3BT 

331 
017 
72) 

OM 

"■ 

- 

' 

PRODUCTION    BY  DISTRICTS. 

In  previous  chapters  of  this  series  it  has  been  customary  to  consider 
the  production  or  coke  in  Pennsylvania  according  to  certain  well- 
defined  districts.  These  divisions  are  based  to  some  extent  upon 
geographic  boundaries,  but  also  upon  the  quahty  of  the  coai  nuned 
ana  the  coke  produced.  Each  one  has  been  more  fully  described  in 
some  of  the  preceding  volumes,  but  the  following  brief  statement 
regarding  the  territory  included  in  the  different  coking  districts  is 
repeated  here  for  the  sake  of  convenience. 

The  Allegheny  Mountain  district  includes  the  ovens  along  the  line 
of  the  Pennsylvania  Kailroad  from  Gallitzin  eastward  over  the  crest 
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of  the  Alleghenies  to  beyond  Altoona.  The  Allegheny  Valley  district 
formerly  mcluded  the  coke  works  of  Armstrong  and  Butler  counties 
and  one  of  those  in  Clarion  Coimty.  the  other  ovens  in  the  latter  county 
bein^  included  in  the  Reynoldsville-Walston  district.  All  but  one  of 
the  Allegheny  Valley  plants  have  been  abandoned,  and  the  production 
of  the  one  establismnent  has  for  the  last  few  years  been  mcluded  in 
that  of  the  Pittsburg  district.  What  was  previously  known  as  the 
Beaver  district  included  the  ovens  in  Beaver  and  Mercer  counties, 
but  idl  the  ovens  in  Beaver  County  have  been  abandoned,  and  the 
operations  of  the  Semet-Solvay  ovens  in  Mercer  County  are  also  now 
included  in  the  Pittsburg  district.  The  Blossburg  and  Broadtop 
districts  embrace  the  Blossburg  and  Broadtop  coal  fields.  The  ovens 
of  the  Clearfield-Center  district  are  chiefly  in  the  two  counties  from 
which  it  derives  its  name.  A  few  ovens  constructed  recently  in  Elk 
County  have  been  included  in  the  Clearfield-Center  district.  The 
Connellsville  district  is  the  well-known  region  of  western  Pennsyl- 
vania in  Westmoreland  and  Fayette  counties,  extending  from  just 
south  of  Latrobe  to  Fairchance.  The  Lower  Connellsvifle  region  is 
entirely  in  Fayette  County  and  southwest  of  the  Connellsville  basin 
proper,  from  which,  it  is  separated  by  the  ^reensbuig  anticline.  It 
embraces  the  recent  developments  in  the  vicinity  of  Uniontown,  and 
is  now  the  second  producing  district  of  the  State.  The  Greensburg, 
L:ivin,  Pittsburg,  and  Reynoldsville-Walston  districts  include  the 
ovens  near  the  towns  which  have  given  the  names  to  these  districts. 
The  Upper  Connellsville  district,  sometimes  called  the  Latrobe  dis- 
trict, is  near  the  town  of  Latrobe.  The  Semet-Solvay  ovens  at  Ches- 
ter, Steelton,  and  Ijebanon,  and  the  Otto-Hoffmann  ovens  at  Lebanon, 
are  in  what  has  been  designated  as  the  Lebanon-Schuylkill  district, 
the  production  of  which  has  been  combined  with  that  of  the 
Broaatop  district. 

The  statistics  of  the  manufacture  of  coke  in  Pennsylvania  by  dis- 
tricts, in  1905  and  1906,  are  presented  in  the  following  tables: 

Cole  production  in  Pennsylvania  in  1905  and  1906,  by  districts. 

10OS. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke 
per  ton. 

Yield  of 

coal  in 

coke  (per 

cent). 

District. 

Built. 

BuUd- 
ing. 

M42 

0 

0 

0 

200 

100 

27 

160 

1,145 

380 

200 
30 

AUegbeny  Mountain. 
AUegheny  Valley  c... 

Broadtop' 

Clearfleld-Center. 

Comiellsyille 

17 
2 
5 
8 
100 
7 
5 

4 

6 

8 
19 

a2,245 

53 

614 

648 

«22,a» 

1,328 

680 

/362 

7,484 

»2,173 

3,303 
2,685 

1,406,540 

967,042 

12,421,799 

I2L50 

6a7 

687,954 
182,650 
16,980,341 
908,003 
258,039 

483,198 
119,651 
11,365,077 
551,233 
164,601 

1,544,966 

273,028 

22,315,361 

1,155,958 
325,746 

a20 
2.28 
L96 
2.10 
L98 

7a  2 
65.5 
6a9 

QreensborK 

oa7 

Irwin 

618 

Lebanon  and  Schuyl- 
kill   

Lower  ConnelliiyiUe. . 

TittBhwrgfi 

ReynoldsTillB  -  Wal- 

•ton 

Upper  ConneUaville. . 

5,666,812 
2,317,159 

1.463,680 
1,159,158 

3,871,310 
1,463,774 

831,904 
755,946 

7,532,382 
3,509,436 

1,638,934 
1,445,568 

1.95 
2.46 

1.97 
1.91 

68.3 
63c2 

56i8 
65.2 

Total 

226 

42,608 

2,384 

31.030,345 

20,573,736 

42,253,178 

2L05 

66l3 

« Includes  200  Otto-Hoifmann  ovens.  « Includes  110  Semet-Solvay  ovens. 

b  Includes  112  Otto-Hoflmann  ovens.  f  Includes  130  Semet-Solvay  and  232  Otto-Hoffmann  ovens. 

e  Production  included  in  Pittsburg  district,  g  Includes  production  of  ovens  in  Allegheny  Valley  district, 

rf  Includes  production   in   Lebanon   and  *  Includes  332  Otto-Hofbnann  and  25  Semet-Solvay  ovens. 
SchajWU  vaUoys. 
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Coke  production  in  Pennsylvania  in  1905  and  1906 y  by  districts — Continued. 

10O6. 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

1 

Value  of 
coke    ' 
per  ton. 

Yield  of 
ooalin 

coke  (per 
cent). 

District. 

Built. 

Build- 
ing. 

Allegheny  Mountain. 
Allegheny  Valley  c. . . 
Broadtop  d 

16 
2 
5 
7 
101 
8 
5 

4 
53 

8 

8 
22 

a  2, 137 

50 

584 

738 

e23,616 

1,428 

581 

/507 

9,708 

*2,818 

2,502 
2,516 

6137 
0 
0 
0 
142 
260 
0 

0 

1,502 

0 

0 
332 

1,271,710 

893,271 

$2,552,967 

ia.85 

7a2 

978,893 

91,822 

17,956,160 

1,118,227 

348,007 

C*) 
7,465,205 
2,376,403 

1,309,801 
1,497,285 

710,143 

56,634 

12,057,840 

678,817 

230,552 

C*) 
5,188,135 

1,463,795 

770,095 
1,011,229 

2,824,343 

162,722 

26,858,660 

1,641.473 

510,672 

12,046,889 
3,620,030 

1,794,127 
2,172,748 

3.08 
2.87 
2.23 
2L42 
2.31 

2.47 

2.33 
2.15 

72.5 

Clearfield-Ceni^T. 

CnnnnllflVfllA.    . 

6L6 
67.1 

Greensburg 

ea7 

Irwin ." 

6&2 

Lebanon  and  Schuyl- 
kill << 

C) 

Lower  Connellsvilie. . 
Pittsburg  (7 

^  «.4 
6L5 

Reynoldsville  -  Wal- 
ston 

5&8 

Upper  Connellsvilie. . 

67.5 

Total 

239 

47,185 

2,373 

34,503,513 

23,060,511 

54,184,531 

2.35 

66.8 

a  Includes  260  Otto-Hoffmann  ovens.  <  Includes  110  Semet-Solvay  ovens. 

b  Includes  112  Otto-Hoffmann  ovens.  /  Includes  275  Semet-Solvay  and  232  Otto-Hofbnann  ovens, 

c  Production  included  in  Pittsburg  district.    0  Includes  production  of  ovens  in  All^heny  Valley  district, 
(f  Production  in  Lebanon  and  Schuylkill  val-  ^  Includes  330  Otto-Hoflmann  and  25  Semet-Solvay  ovens, 
leys  included  in  Broadtop  distrrct. 

Allegheny  Mountain  district — This  district  includes  all  of  the  coke 
ovens  in  the  vicinity  of  Johnstown,  Cambria  County,  and  those  lyinjg 
alon^  the  line  of  the  Pennsylvania  Railroad  in  Indiana  County;  it 
also  includes  a  few  plants  in  Somerset  Coimty .  The  plants  in  Cambria 
Coimty  include  260  Otto-Hoffmann  by-product  ovens  at  Johnstown 
operated  in  connection  with  the  iron  and  steel  works  of  the  Cambria 
Steel  Company  of  that  city.  An  addition  of  112  ovens  of  the  same 
type  was  imder  construction  at  the  end  of  the  year.  There  was  in 
1906  a  reaction  from  the  unusually  large  production  of  the  preceding 
year,  and  the  output  declined  from  967,042  tons  in  1905  to  893,271 
tons  in  1906.  The  value  of  the  product,  however,  increased  from 
$2,421,799  to  $2,552,967. 

The  statistics  of  the  manufacture  of  coke  in  the  Allegheny  Moun- 
tain district  in  1880,  1890,  1900,  and  from  1902  to  1906  nave  been  as 
follows: 

Statistics  of  the  manufacture  of  coke  in  the  Allegheny  Mountain  district  of  Pennsylvania^ 

1880-1906. 


Year. 


1880 
1890 
1900 
1902 
1903 
1904 
1905 
1906 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 
of  coke  at 
ovens. 

Valiwof 

coke  at 

ovens, 

per  ton. 

Built. 

Build- 
ing. 

8 
16 
14 
16 
16 
17 
17 
16 

291 

1,171 

1,341 

1,563 

a  2, 047 

c2,163 

c2,245 

c2,137 

0 

0 

0 

380 

6100 

100 

<fl42 

rfl37 

201,345 

fta3,974 

876,440 

965,412 

1,116,345 

7^,105 

1,406,540 

1,271,710 

127,526 
402,514 
557,184 
644,053 
739,263 
551,570 
967,042 
893,271 

$289,929 
730,048 
1,260.441 
1,782,660 
2,130,569 
1,152,101 
2,421,799 
2,552,967 

t2.37 
1.81 
2.26 
2.77 
2.80 
2.00 
2.50 
2.85 

Yield  o( 

coal  In 

coke  (per 

oeat). 


63 

63.5 

616 

M.7 

6&2 

7a3 

6&7 

7a  2 


o  Includes  160  Otto-Hoflmann  ovens. 
6  Otto-Hoflmann  ovens. 


e  Includes  260  Otto-Hofhnann  ovens. 
d  Includes  112  Otto-Hoflmann  ovens. 
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Broadtop  district — The  Broadtop  district  includes  the  ovens  in 
Bedford  and  Huntingdon  counties,  the  coal  for  which  is  drawn  from 
the  Broadtop  coal  field.  There  are  only  5  estabUshments  in  the  dis- 
trict and  1  of  these,  having  a  total  of  122  ovens,  was  not  operated  in 
1906.  One  establishment  dismantled  36  of  its  ovens  in  1906,  and 
another  added  6  ovens  to  its  equipment,  the  total  number  in  the  dis- 
trict being  thus  reduced  by  30.  The  Semet-Solvay  ovens  at  Lebanon 
and  Chester  and  the  Otto-HoflFmann  ovens  at  Lebanon  have  been 
added  to  this  district.  This  addition  is  responsible  for  the  appar- 
ently large  increase  from  237,639  tons,  valued  at  $645,045,  in  1904, 
to  483,198  tons,  valued  at  $1,544,966,  in  1905,  and  to  710,143  tons, 
valued  at  $2,824,343,  in  1906. 

The  statistics  of  the  manuf actiu-e  of  coke  in  the  Broadtop  district, 
including  the  output  of  the  by-product  ovens  at  Lebanon  and  Chester, 
are  shown  in  the  following  table: 

Statistics  of  the  manufacture  of  coke  m  the  Broadtop  district  ^  Fennsylvaniay  1880-1906. 


Year. 


1880.. 
1890.. 
1900.. 
1902.. 

1903  ft 

1904  c 

19056 
1906  & 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

ColfA 

produced 

(short 

tons). 

Total  value 

of coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Built. 

Build- 
ing. 

5 
5 
5 
6 
5 
5 
5 
5 

188 
482 
532 
571 
671 
606 
614 
584 

105 
16 
0 
a3 
0 
0 
0 
0 

92,804 
247,823 
179,088 
281,320 
351,607 
358,807 
687,964 
978,803 

51,130 
157,206 
113,448 
176,806 
244,808 
237,639 
483,198 
710,143 

1123,748 
314,416 
230,680 
594,621 
748,920 
645,046 
1,544,966 
2,824,343 

S2.40 
2.00 
2.03 
3.38 
3.06 
2.71 
a20 
a98 

Yield  of 

coal  in 

colce  (per 

cent). 


55 

63 

63.3 

62.5 

69.6 

66.2 

70.2 

72.5 


a  Kloman  retort  ovens. 

ft  Includes  production  and  value  of  coke  In  by-product  ovens  at  Lebanon. 

e  Includes  production  and  value  of  coke  in  by-product  ovens  at  Lebanon  and  Chester. 

Clearfield' Center- ElJc  district, — This  district,  as  its  name  implies, 
includes  the  ovens  located  in  the  three  counties  mentioned.  The  dis- 
trict is  not  of  much  importance  and  is  declining,  as  shown  by  the  fact 
that  180  ovens  were  abandoned  in  1905,  and  although  90  more  were 
added  in  1906  there  were  200  idle  during  the  year,  and  the  production 
decreased  more  than  50  per  cent — from  119,651  tons  in  1905  to  56,634 
tons  in  1906. 

The  statistics  of  production  for  the  years  1880,  1890,  1900,  and 
from  1902  to  1906  have  been  as  follows: 

Statisfics  of  the  manufacture  of  coke  in  the  Clearfield- Center-Elk  district  j  Pennsylvania  ^ 

1880-1906. 


Year. 


1880 
1890 
1900 
1902 
1903 
1904 
1905 
1906 


Estab- 
Ush- 
ments. 

Ovens. 

Coal  used, 
(short 
tons). 

Coke 

produced 

(short 

tons). 

Total  value 

of  coke  at 

ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Bnilt. 

BuUd- 
ing. 

1 
7 
7 
8 
9 
9 
8 
7 

0 
701 
668 
623 
850 
828 
648 
738 

0 
0 
0 
0 
0 
0 
0 
0 

200 
331,104 
212,196 
308,289 
278,329 

61,664 
182,650 

91,822 

100 
212,286 
134,828 
198,725 
178,276 

35,931 
119,651 

56,634 

$200 
391,957 
283,692 
489,637 
583,906 
79,746 
273,028 
162,722 

12.00 
1.85 
2.10 
2.46 
3.28 
2.22 
2.28 
2.87 

Yield  of 
coal  in 

coke  (per 
cent). 


50 

64 

63.5 

64.5 

64 

58.4 

66.6 

61.6 
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OonneUsviUe  district. — The  Connellsviile  district  of  Pennsylvania  ia 
the  largest  coke-producing  district  in  the  world.  The  coal  basin 
occupies  a  comparalively  narrow  synclinal  trough  extending  in  a 
nortnoast-southweat  direction  nearfy  across  the  two  counties  of 
Fayette  and  Westmoreland,  within  the  boundaries  of  which  it  is 
entirely  contained.  It  lies  a  short  distance  east  of  the  city  of  Pitts- 
burg, and  supplies  the  larger  part  of  the  fuel -consumed  in  the  iron  and 
steel  furnaces  of  Pittsburg  and  vicinity,  the  greatest  iron-manufac- 
turing center  of  the  world.  This  distnct,  untu  1903,  produced  from 
40  to  50  per  cent  of  the  total  coke  output  of  the  United  States,  the 
smaller  percentage  during  the  last  four  years  being  due  to  the  largely 
increased  production  from  the  lower  Connellsviile  or  Klondike  i^on 
which  lies  entirely  within  Fayette  County,  and  ia  separated  from  the 
Connellsviile  basin  proper  bv  the  Greensburg  anticline.  If  to  the 
Connellsviile  production  ia  aaded  that  of  the  lower  Connellsviile,  the 
supremacy  of  the  district  has  been  more  than  maintained. 

ConnellsviHe  coal  is  an  ideal  fuel  for  coking  in  beehive  ovens,  and 
all  but  1 10  of  the  23,616  ovens  in  this  district  at  the  close  of  1906  were 
of  the  beehive  type.  The  coke  ia  considered  by  some  ironmasters  as 
without  a  rival  for  blastr-fumace  use,  and  it  is  undoubtedly  the  stand- 
ard by  which  all  other  blast-furnace  cokes  are  judged. 

The  production  of  coke  in  the  Connellsviile  district  proper  in  1906 
was  12,057,840  short  tons,  valued  at  $26,858,660,  agamst  11,365,077 
short  tons,  valued  at  $22,315,361,  in  1905,  an  increase  in  1906  of 
692,763  short  tons,  or  6.1  percent,  in  quantity,  and  of  $4,543,299, 
or  20.3  per  cent  in  value.  The  combined  production  of  the  Connells- 
viile and  the  lower  Connellsviile  districts  m  1906  amounted  to  over 
17,200,000  short  tons,  an  increase  of  about  4,000,000  tons  over  the 

R receding  year.     The  average  price  of  Connellsviile  coke  advanced 
■om  $1.96  in  1905  to  $2.23  in  1906. 

The  number  of  establishments  in  the  Connellsviile  district  in  1906 
was  101,  a  gain  of  1  over  1905.  The  number  of  ovens  increased  from 
22,033  to  23,616,  a  gain  of  1,583.  Of  the  total  number  of  ovens  101 
were  idle  during  the  year. 

In  the  following  table  are  presented  the  statistics  of  the  maoufao- 
ture  of  coke  in  the  Connellsviile  district  in  1880,  1890,  1900,  and  from 
1902  to  1906: 


StatUtka  of  ihe  ma 

nn/acl, 

re  of  coie  in  the  ConnellavilU  region,  PeMUslvania,  18S0-1906. 

Dtoiu. 

(short 

'■""^         TnlBl  vai™'  ''■»'*•  ■•' 

Yield  of 

Yenf 

mollis. 

BoUt. 

ing- 

Itins), 

"."S" 

per  ton. 

oofce  tgtt 

w 

za 
M 

is 

ii!».081 

fi88 

3,an,sw 

9.748,  MB 

3:i»s;*o 

RWJJJ 

ass 

26. 868,  MO 

t  .79 

.w 

2!  28 
2.W 
.« 
.BA 
2.2s 

a.  164 
10.  oa 

51,36; 

ISO 
907 

is 

9oe 

n.i 

'  Includes  30  Seniet.So]T>7  bj-product  on 
d  Includes  110  Semet-SolTa;  by-product  01 
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The  foUoving  table,  compiled  by  the  ConnellsTille  Cotirier,  of  Con- 
nellsTllle,  Fa.,  shows  the  shipments  of  coke  from  the  ComiellsviUe 
region  in  1905  and  1906,  by  months,  in  cars  and  tons,  with  the  aver- 
age number  of  cars  shipped  each  working  day  in  the  month.  These 
figureSj  which  include  coke  made  in  the  upper  and  lower  Connells- 
ville  districts,  are  considerably  larger  than  .the  production  reported 
to  the  United  States  Geological  Survey. 


1S05. 
«vb1^.  1 

e 

1906. 

Montb. 

c™. 

Car.         °»"y 
;  BTBragu. 

Short 

J 

i 

£6.m 

57,367 

if 

3M,12S 

«I,6M 
351, 47D 
IS3.09S 

«S,W2 

ca.wfl       i 

53,398         J 

S%     I 

«,B23           2 
111,873         a 

if  \ 

X    \ 

61^381          : 
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1 

3S4 

i 

JM7 

1  «aB7" 

l:!g 

1,«B£ 

\Z 

l,7ffi 

&;::.:;::::::::::::::;:::: 

^ 

ToUl 

ess, ass 

1,S86  1  17 

§gu,szii 

7«,?71  1       ! 

385 

IS,9»,32tf 

The  monthly  shipments  of  coke  from  this  region  in  the  years  1902 
to  1906,  as  reported  by  the  Courier,  are  given  in  the  following  table: 

Xontldy  «ftipm«nta  of  toktfrom  the  ConnelltvUU  region,  I90i!-19O6,  in  thort  ton*. 


»45,9]0 
B7,%7M 
I'lW^fleS 


^ 

.32S,(«2        1 

m 

JiV 

M, 

Hie  total  shipments,  in  cars,  for  the  last  nineteen  years  were  as 
follows: 

ToUU  and  daily  average  skipmenU,  in  tori,  lSSS-1906. 


Ye«r. 

Total 
ant. 

Y«r. 

s 

^ 

Year, 

Dailj- 
average. 

ToUl 

OOG 

■1 

356,070 

18B6 

1967! '.'.'.'.'.'.'. 

im'.'.'.'.'.:.: 

im',','.'.','.'.. 

i;«s 

ilaifl 

1903;:;::::: 

i,ess 

1,782 

i!s8e 

280 

36; 

5Z 
6M 

137 
383 

^ 
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The  following  table  shows  the  prices  for  CoimellsTiLLe  furnace  and- 
foundry  cokes,  by  months,  during  the  years  1902  to  1906.  The 
abnormally  high  prices  reported  for  both  grades  of  coke  in  1902  and 
1903  were  due  to  the  scarcity  of  fuel  caused  by  the  strike  in  the 
anthracite  region  and  were  for  prompt  delivery.  The  prices  quoted 
in  this  table  are  for  strictly  Connellsville  coke  as  reported  by  the  Iron 
Age.  "Main  Line"  and  "outside"  cokes  are  usually  quoted  from  15 
to  25  cents  below  strict  Connellsville. 


Frvx»  ofConnellimlU/uriuice  and  foundry  ooke,  1902-1906,  bg  moiUht. 


"  Contract  prtoas.  *  Prompt  delivery.  t  No  contract  prices  quoted. 

Greensburg  district. — The  ovens  in  the  Greensburg  district,  all 
located  in  the  vicinity  of  Greensburg,  were  increased  by  100  new  ovens 
in  1906,  bringing  the  total  number  up  to  1,428.  The  production  of 
coke  increased  from  551,233  tons  in  1905  to  678,817  tons  in  1906,  with 
an  increase  in  value  from  $1,155,958  to  $1,641,473. 

The  statistics  of  the  manufacture  of  coke  in  the  Greensburg  db- 
trict,  Pennsylvania,  from  1889  to  1906  are  given  in  the  following 
table : 


Slatiiliaiofthema 

vania,  JS89-190S. 

Ovens. 

Coai  used 

Cote  pro- 
(-.hori 

Total  TBlne 
1.228,576 

i,m.]3i 

AS 

Value  of 

ovens, 
per  too. 

Yield  of 

Y«. 

Ilili- 

BuUt. 

Build- 
ing. 

MtB(pH 

a 

1,2M 

I. am 

180 
193 

100 

Si 

mote 

I-DS 
.46 
.3b 

.7S 

2.n 
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Irwin  district — ^This  district,  which  is  of  minor  importance,  includes 
about  600  ovens  located  near  the  town  of  Irwin  in  Westmoreland 
County.  Of  the  ovens  in  the  district,  180  were  idle  during  1906,  as 
compared  with  more  than  half  of  the  total  number  idle  in  1905.  The 
production  increased  from  164,601  tons  in  1905  to  230,552  tons  in  1906. 

The  Irwin  district  began  making  coke  in  1889.  The  statistics  of 
production  in  that  year,  in  1890,  1900,  and  from  1902  to  1906,  have 
been  as  follows: 

'     Statistics  of  the  manufacture  of  coke  in  the  Irwin  district  j  Pennsylvania^  1889-1906, 


Year. 


1889 
1800 
1900 
1902 
1903 
1904 
1905 
1906 


Estab- 

Uah- 
znents. 


4 
4 

5 

6 
6 
6 
5 
5 


Ovens. 


BuUt. 


606 
661 
607 
601 
601 
691 
680 
581 


BuUd- 
Ing. 


0 
0 
0 
0 
0 
0 
27 
0 


Coal  used 
(short 
tons). 


373,913 
270,476 

93,647 
217,404 
207,067 

14,468 
258,  OL^ 
348,007 


Coke  pro- 
duced 
(short 
tons). 

243,448 
172,329 
61,630 
139,299 
133,290 
8,793 
164,601 
230,552 


Total  value 

of  coke  at 

ovens. 


1351,304 
256,458 
153,743 
329,410 
334,434 
14, 576 
325,746 
510, 572 


Value  of 

coke  at 

ovens, 

per  ton. 


11.44 
1.49 
2.49 
2.36 
2.51 
1.66 
1.98 
2.21 


Yield  of 
coal  in 

coke  (per 
cent) . 


65 

63.7 

65.8 

64.1 

64.4 

60.8 

63.8 

66.2 


Lower  ConneUsviUe  district. — This  district,  sometimes  called  the 
"Ellondike,"  is  located  in  the  western  part  of  Fayette  Coimty,  imme- 
diately west  of  the  southern  end  of  the  ConneUsviUe  basin,  from 
which  it  is  separated  by  the  Greensburg  anticUne.  Although  but  7 
years  old,  having  been  opened  in  1900,  it  ranks  next  to  ConneUsviUe 
among  the  coke-making  districts  in  the  United  States,  having  in  1905 
an  ou^ut  nearly  double  and  in  1906  more  than  three  times  that  of  the 
Flat  Top  district  of  West  Virginia,  which  until  1902  was  the  second 
coke-producing  region  in  the  United  States.  Although  outside  of  the 
ConneUsviUe  basin,  the  coking  qualities  of  the  coal  compare  favorably 
with  that  of  ConneUsviUe  and  the  coke  is  marketed  as  ConneUsviUe 
coke.  It  is  the  only  district  in  Pennsylvania  whose  production  of 
coke  in  1904  exceeded  that  of  1903,  the  output  of  the  Lower  ConneUs- 
viUe district  exhibiting  an  increase  in  1904  of  558,158  short  tons,  or  24 
per  cent,  while  the  total  production  in  the  State  decreased  789,868 
tons,  or  5.05  per  cent.  The  record  for  1905  showed  an  increase  of 
nearly  1,000,000  tons  over  that  of  1904,  and  1906  showed  a  gain  of 
1,316,825  tons  over  1905.  The  number  of  cokcTmaking  establish- 
ments increased  from  45  in  1905  to  53  in  1906,  while  the  number  of 
ovens  (all  of  beehive  construction)  increased  from  7,484  to  9,708. 
AU  but  4  of  the  53  establishments  in  1906  made  coke,  and  all  of  the 
nonproducers  were  new  plants. 

Tne  record  of  the  district  for  the  seven  years  of  its  existence  has 
been  as  foUows: 

Statistics  of  the  manufacture  of  coke  in  the  Lower  Connellsville  district,  Pennsylvania, 

1900-1906. 


Year. 


1900 

1901 

1902 

1903 

1904 1 

1905 

1906 


Estab- 

Ush- 
ments. 


12 
17 
21 
32 
34 
46 
53 


Ovens. 


Built. 


2,033 
3,251 
4,253 
5,753 
6,570 
7,484 
9,708 


Build- 
ing. 


1,112 

30 

705 

786 

250 

1,145 

1,502 


Coal  used 
(short 
tons). 


579,928 
1,666,826 
2,826,242 
3,452,568 
4,229.755 
5, 666, 812 
7,465,205 


Coke  pro- 
duced 
(short 
tons). 


385,909 
1,116,379 
1,899,111 
2,329.298 
2,887,456 
3,871,310 
5, 188, 135 


Total  value 

of  coke  at 

ovens. 


1792,886 
1,991,609 
4,701,068 
5,522,884 
4,623,133 
7,532,382 
12,04l&,«iB» 


Value  of 

coke  at 

ovens, 

per  ton. 


12.05 
1.78 
2.48 
2.37 
1.60 
1.95 
0.^ 


Yield  of 

coal  in 

coke  (per 

cent). 


66.5 
66.9 
67.2 
67.5 
68.2 


i.  J..JU* -ll-J" 
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Lebanon  VdQey  and  SchuyVciU  districts. — The  Seme^Solvay  ovens 
at  Chester  (40)  and  at  Steelton  (145)  were  not  in  operation  during 
1905  and  1906.  Both  plants  at  Lebanon,  however,  (90  Semet-Solvay 
and  232  Otto-Hoffmann  ovens)  were  in  o[»eration  in  both  years.  The 
total  production  of  these  two  planta  in  1906  was  659,601  short  tons, 
as  compared  with  297,716  short  tons  in  1905. 

Pittsburg  district. — A  large  portion  of  the  coke  made  in  the  Pitts- 
burg distnct  is  from  slack  coal  obtained  from  the  mines  along  the 
slack-water  navigation  of  the  Monongahela  River  uid  brought  to 
Pittsburg  in  barges.  Some  run-of-mine  coal  is  also  brought  from  the 
fourth  pool  of  the  Monongahela  River  at  Pittsburg.  The  production 
of  120  Otto-Hoffmann  ovens  at  Glassport  and  of  25  Semetr-Solvay 
ovens  located  at  Sharon  in  Mercer  Coimty  is  included  in  this  dis- 
trict. The  production  of  coke  in  the  last  two  years  was  almost 
exactly  the  same,  being  1,463,774  tons  in  1905  and,  1 ,463,795  tons  in 
1906.  The  number  of  establishments  increased  from  8  to  10,  and  the 
number  of  ovens  from  2,226  to  2,868. 

The  statistics  of  the  manufacture  of  coke  in  the  Pittsbura;  district 
for  1880,  1890, 1900,  and  from  1902  to  1906  are  given  in  the  following 
table : 


SUUiHiea  of  the  mmu^fad 

ureof 

Mkein 

the  ntMurg  diilTKt,  Pemuyl 

«m«,  1880-1906. 

Ovens. 

C<,^««.d 
(ihort 

ValuBDf 

ookoat 

ppt  ton. 

YieHol 

Year. 

U.b- 
menta. 

Built. 

Build- 
ing. 

(short 

otcokesl 

Tn.T' 

14 

S 

Ml 

j.m 

1«,230 

i;.no;«» 

ias,»i 

93,  BM 

171  16S 
I,4IS,3S2 

2.BXi.SX7 

3.« 

3.00 
2.13 

Mu 

'2,>^''A 

" 

1,*13,7M 

3.m.<ix 

61.i 

id  production  in  AUsghear  Vallc}'  dh 


Ueaver  County,  and  Z  In  AHegbenr  Vollev  dlMricl. 
elDCludes  330  Otto-HoITinuin  and  2S  Semst-Solvay  ov«ns. 

BeynotdsviHe-  Walston  district. — This  district,  in  Jefferson  and  Clear- 
field counties,  includes  all  of  the  ovens  of  the  Rochester  and  Pitts- 
burg Railroad,  as  well  as  those  of  the  low-grade  division  of  the 
All^heny  Vall^  Railway,  and  those  connected  with  the  mines  of 
the  NewYork  Central  and  Hudson  River  Railway.  The  production 
in  1906  amounted  to  770,095  short  tons,  compared  with  831,904  tons 
in  1905.    All  of  the  8  establishments  in  the  district  made  coke  in  1906. 
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The  following  are  the  statistics  of  the  manufacture  of  coke  in  the 
Reynoldsville-Walston  district  for  the  years  1880,  1890,  1900,  and 
from  1902  to  1906: 

Statistics  of  the  manufacture  of  coke  in  the  ReynoldsviJU-WaUton  distrirt.  Pennsvhxxnia, 

JSSO-2906. 


Eatab- 

Ush- 

ments. 

Ovens. 

Coal  used     ^^^JL^*"  Total  vjJ^je 

(short           ™f2        ofook^at 
♦^n>              1  snort           A.--U,-. 

^°*  -           tons  .          ®^*^"- 

Year. 

BuUt. 

,  BoUd- 
'    ing. 

1880 

3 
8 

7 
7 
7 
8 
8 
8 

117 

0 

45.055            2&.QbO           %^.3Sb 

1890 

1,737  f            0  .        652.966           406. IM           7n.«««E- 

1000 

2,010 
2,029 
2,003 
2,101 

0       1,115.923  1       e35L563       l.M7.9» 

1002 

0  1    1.351.765          &».9B0      l.<22.:43 

1903 

0  .    1,4».709          S10.»9      2.4^.472 

1904 

200       1.3I3u507           7IlD.5a>       1.3^«0 

1905 

2,303          200      1.463.680          S31.9M       1.<%.»M 

1906 

2,502              0       l.aoe.Wl           770.065       l.TM-ir- 

Vidoe  of 

CC'k^  at 

OTtrj, 

^T  lOZ.. 


Yitld  of 
coal  in 

c.'JM:   per 
ot-i  . 


:  » 

">   -  r 

Z.  Zl 
224 
\.T. 

2  a 


5&; 

57.4 

54 

%  » 


Upper  ConneUsviUe  district. — This  district  includes  that  px^rtion  of 
the  Connellsville  trough  or  basin  which  lies  north  of  a  Doint  a  short 
distance  south  of  the  tovm  of  Latrobe.  Westmoreland  county.  The 
coal  of  this  vicinity  differs  somewhat  from  that  of  the  baain  proper, 
so  that  in  addition  to  its  geographic  position  there  is  another  rea^^n 
for  separating  the  production  from  that  of  the  Connellsville  district- 
The  production  of  the  district  in  1906  amounted  to  l;01i;229  ©hort 
tons,  against  755,946  tons  in  1905. 

In  the  following  table  are  given  the  statistics  of  the  manufacture 
of  coke  in  the  I^per  Connellsville  district.  Pennis^-lvania.  in  1*jV>. 
1890,  1900,  and  from  1902  to  1906: 

Statistics  of  the  manufacture  of  coke  in  the  Upper  fy/nnetUv-iU^  f/KAf^rr    y^trjr/  t^rr^./! 

1880-100^. 


Year. 


1«). 
1800. 
1900. 
1902. 
1903. 
1904. 
1905. 
1906. 


Estab- 

Ush- 

ments. 

Ovi 
Bmlt. 

7571 

nis. 

Build- 
ing. 

0 

CoaliJ9<^ 

/short 
tom  . 

tons, . 

'X.if-  \\ 

1.  :-( 

8 

315.987 

22!>  <K 

'i 

1,560 

28 

S80. 277 

•"j«  1  .  Uti 

:  y>  .(fi 

*A.'f 

1.990 

0 

1.042,  I7D 

-S0i  ¥b 

:  Y7'  "^f 

:-  y. 

V.  2 

2.132 

405 

1.413.47^ 

Tif.  <A 

2  7t'.  xa 

2   (4 

V,  I 

2.566 

280 

Uim.947 

TM.lXi 

2  :.w  ::.^ 

2  :i 

V.  4 

2,660 

27 

4)1.236 

»t.  VT/ 

Wl  -fC 

»     *  ■ 
•     >• 

M  > 

19 

2.434 

.10 

1. !.».  L% 

7%  'HK 

I  W.  Vjf 

:  V. 

V  2 

22 

2,516 

332 

1.4B7.285 

I.0i:.22» 

2  :72  7ft 

2 ..; 

•     > 

TENNESSEE. 

The  production  of  coke  in  Tennessee  in  1006  arnotjr.t^:  to  4<.';  42> 
short  tons,  valued  at  SI, 350,856,  a^^ainst  4fA//.r2  -.horr  ^or.:<  v*.  ,^:/: 
at  $1,184,442,  in  1905,  an  increase  of  15.336  short  tofi.-,  in  ^^  i^if;*,**  v  ar.^J 
of  $166,414  in  value.  The  average  price  p^r  ton  arlvary;^/:  frorr.  <2  >>, 
in  1905  to  $2.79  in  1906. 

The  number  of  cokc^making  establishmeriU  in  nh^  Sraf>r  i:,r;r^'.H.'4'/l 
from  16  in  1905  to  17  in  1906,  a  gain  of  1,  whil^r  thf-.  rmrcA^r  ^f  o*i'rf.>, 
increased  from  2,615  in  1905  to  2J31  in  ir^i6,  a  f.'ain  of  lie,  ^/  *fj, 
17  establishments  3,  with  a  total  of  536  ovfriH.  w^r^r  i^ilf-.  ^l  .n^v.  \'^^. 
There  were  138  new  ovens  under  construction  at  t.Vif.  i\(/^,  ^A  vu»-  i*'^t 
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The  statistics  of  the  manufacture  of  coke  in  Tennessee  in  the  years 
1S80,  1S90,  1900,  and  from  1002  to  1906  are  shown  in  the  following 
table : 

SUitutia  of  the  nwnif/acture  o/cote  in  lirmmee,  1380-1906. 


OveM, 

Total  value 
ofcokoH 

Vftlmot 
pertoi 

Yield  01 

Yeu. 

BuUt. 

Build- 
Ing. 

(short 

cokndwr 

1880 

i 

17 

i 

138 

1,28B,»K 
l.5BT,0ll 
I,T0e,M2 

i.  350, 856 

2.67 
2.8S 

2.39 

2.  S3 
2,7B 

i.oai 

3K7 

m 

iil 

; 

289 

43a 

The  character  of  the  coal  used  in  the  manufacture  of  coke  in  Teo' 
nessee  has  for  several  years  been  nearly  equally  divided  between  run 
of  mine  and  slack,  although  the  balance  was  considerably  in  favor  of 
run-of-mine  coal  m  1906.  Most  of  the  coal  is  washed  oefore  being 
charged  into  the  ovens.  In  1906  there  were  591,357  short  tons  of 
run-of-mine  coal  used,  of  which  509,532  tons  were  washed.  The 
slack  coal  used  amounted  to  338,048  tons,  of  which  195,205  tons  were 
washed  before  coking.  The  total  quantity  of  coat  washed  waa 
704,737  tons,  the  imwashed  coal  amounting  to  224,668  tons. 

The  following  table  exhibits  the  character  of  the  coal  used  in  the 
manufacture  of  coke  in  Tennessee  in  1890,  1895,  1900,  and  from  1902 
to  1906: 

Character  of  coal  med  xn  the  manufacture  of  eote  in  Tmntua,  1890-1906,  in  Aort  Urn*. 


v„. 

RuDOlmln,. 

BiHk. 

ToUL 

T3nw«l»d. 

Wuhed. 

UnwMhed. 

W«l.«i. 

2U,3Se 

96,  JM 

ass 

n,82S 

0 

SB,  384 
3«l,Mg 
334,10b 
4HM9 

as 

H»,E32 

373,028 
28S,90« 

IE 

60;784 
46,073 
112,843 

73  nm 

600,387 

an; 

130 

l.0IS,8M 

1, 001.356 
718. 161 
8ffi.fflD 

' 

As  there  is  hut  one  company  in  Utah  eng^ied  in  the  manufacture 
of  coke  the  statistics  of  production  have  been  included  with  those 
of  the  State  of  Colorado,  which  adjoins  Utah  on  the  east.  The  coals 
of  Utah  which  are  used,  in  the  manufacture  of  coke  are  practically 
identical  in  character  with  those  of  western  Colorado. 


The  development  of  the  coking  industry  in  the  southweston 
counties  of  Vii^nia,  which  has  been  referred  to  in  previous  reports, 
continued  in  1906,  the  production  showing  an  increase  from  1,499,481 
short  torn  in  1905,  to  1,577,659  short  tons  in  1906,  an  increase  of 
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78,178  tons,  or  5.2  per  cent.  The  value  increased  from  $2,869,452 
in  1905,  to  S3,611,669  in  1906,  a  gain  of  $742,207,  or  25.8  per  cent. 
The  average  price  per  ton  advanced  from  $1.91  in  1905,  to  $2.29  in 
1906.  Two  new  planta  were  added  in  1906  to  thoBe  already  estab- 
lished, increasing  the  total  number  from  16  to  18.  The  number  of 
ovens  increased  from  4,549  in  1906  to  4,641  in  1906.  There  were 
695  new  ovens  under  construction  at  the  close  of  the  year.  The 
Newton-Chambers  ovens  at  Pocahontas,  56  in  number,  continued 
idle  during  1906.  This  is  the  only  establishment  which  was  idle 
throughout  the  whole  of  last  year.  Until  1906  practically  all  of  the 
new  work  within  the  last  few  years  has  been  carried  on  in  Wise 
County,  on  the  Clinch  Valley  branch  of  the  Norfolk  and  Western 
R^rood.  The  coke  made  in  this  district  is  the  only  coke  made  in 
Vii^;inia  from  coal  mined  in  the  State.  There  are  two  plants  in 
Virginia,  one  at  Lowmoor  and  one  at  Covington,  the  coal  for  both  of 
which  is  drawn  from  mines  in  the  New  River  district  of  West  Virginia. 
The  coal  for  the  ovens  at  Pocahontas,  in  Tazewell  County,  is  obtained 
from  mines  whose  workings  extend  across  the  State  boundary  line 
into  West  Virginia.  The  openings  to  the  mines,  however,  and  the 
coke  ovens  are  iq  Tazewell  County,  Va.,  and  it  ia  customary  to  credit 
the  coal  as  well  as  the  coke  to  Virginia. 

During  1906  considerable  activity  was  shown  in  the  development 
of  coal-mining  properties  in  the  Black  Mountain  region  of  Lee 
County.  This  is  a  territory  which  promises  to  show  important 
developments  in  the  near  future,  both  in  the  production  of  coal  and 
in  the  manufacture  of  coke. 

The  following  statistics  cover  the  manufacture  of  coke  in  Virginia 
in  1883,  when  the  industry  was  first  established,  and  in  1890,  1900, 
and  from  1902  to  1906: 


Blatiaiao/tlttmani^aet 

irt  of  coke  in  Virginia,  1883-1906. 

"■ 

Ertab- 

OTBng. 

CMluied 
^bort 

?s 

'€S" 

^r'wk. 

Yield  al 

Y 

lUib- 
moats. 

-""• 

^^^' 

oote  (ppr 
cent). 

i 

e 

e 
e 

18 

300 

'\a 

fl8S 

3Sl,eB3 

i'.m.no 
i,sflo,as 

3.-2M,327 

■If 

i:i78;«ft 
ISffi 

278,™ 

:S:?!; 

.fOi.tia 

,811, 669 

1^14 
207 
2.M 

11 

Dn.ChamlMirii  by-product  o^ 


Of  the  2,296,227  short  tons  of  coal  used  in  the  manufacture  of  coke 
in  Virginia  in  1906  1,242,646  tons  were  run  of  mine  and  1,053,581 
tons  were  slack.  Four  of  the  17  establishments  in  the  State  using 
run-of-mine  coal  in  1906  washed  the  coal  before  charging  it  into  the 
ovens.    All  of  the  slack  coal  used  was  imwashed. 
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The  following  table  shows  the  character  of  the  coal  used  in  coke 
making  in  Virginia  in  1890,  1900,  and  from  1902  to  1906: 

Character  of  coal  used  in  the  manufacture  ofcohe  in  Virginia,  1890-1906,  in  short  tons. 


Year. 


1890. 
1900. 
1902. 
1903. 
1904. 
1905. 
1906. 


Run  of  mine. 

Slack. 

Unwashed. 

Wsahed. 

Unwashed. 

Washed. 

98.215 

620,207 

1,018,148 

857,332 

1,213,226 

1        1,096,656 

1,014,299 

1 

0 
0 
0 
0 
44,222 
0 
228,347 

153.468 

463,620 

607,962 

1,002,803 

379,457 

1,087,713 

1,053,581 

0 
0 
0 
0 
0 
0 
0 

TotaL 


251,683 
1,083,827 
1.716,110 
1,860,225 
1,636,905 
2,184,300 
2,296,227 


WASHINGTON. 

Washington  is  the  only  one  of  the  Pacific  coast  States  which  pro- 
duces coal  of  a  quality  suitable  for  the  manufacture  of  coke.  The 
coke-making  operations  of  Washington  are  not  of  special  importance 
when  compared  with  the  output  or  other  coke-producing  States,  but 
they  are  of  interest  as  establishing  the  fact  that  it  is  possible  to  pro- 
duce a  metallurgical  coke  from  Pacific  coast  coals.  There  are  5 
establishments  in  the  State,  3  of  which  made  coke  in  1906.  Two 
plants,  having  a  total  of  31  ovens,  were  idle  during  both  of  the  last 
two  years.  The  production  in  1906  amounted  to  45,642  diort  tons, 
valued  at  $226,977,  against  53,137  short  tons,  valued  at  $251,717  in 
1905.  All  of  the  coal  used  in  coke  making  in  Washington  in  1906 
was  washed.  Two  of  the  plants  used  washed  run  of  mme,  and  one 
plant  used  washed  slack.  The  washed  run-of-mine  coal  amounted  to 
70,685  tons  and  the  washed  slack  to  6,211  tons. 

The  coke-making  industry  of  Washington  began  in  1884,  when  400 
tons  of  coke  were  produced.  The  production  since  that  time  has 
been  as  follows: 

Statistics  of  the  vianufaciure  of  coke  in  Washington^  1S84-1906. 


Year. 


Estab- 
lish- 
ments. 


1884 
1890 
1900 
1902 
1903 
1904 
1905 
1906 


1 
2 
2 
5 
6 
6 
5 
5 


Ovens. 


Built. 


Build- 
ing. 


0 
30 
90 
231 
256 
256 
216 
216 


0 
80 
0 
0 
0 
0 
0 
0 


Coal  used 
(short 
tons). 


700 
9,120 
54,310 
68,546 
73, 119 
76,993 
85,715 
76,896 


Coke  pro- 
duced 
(short 
tons). 


Total  value 

of  coke  at 

ovens. 


400 
5.837 
33,387 
40,305 
45,623 
45.432 
53, 137 
45,642 


11,900 
46,696 
160,165 
199,195 
214,776 
207,357 
•251,717 
226,977 


Value  of 

coke  at 

ovens, 

per  ton. 


S4.75 
8.00 
4.80 
4.94 
4.71 
4.56 
4.74 
4.09 


Yield  of 

coalin 

coke  (per 

cent). 


57.5 

64 

61.5 

58.8 

62.4 

50 

62 

59.4 


WEST  VIRGINIA. 


During  the  last  twenty-five  years  West  Virginia  and  Alabama  have 
been  close  rivals  for  the  second  place  among  tne  coal-producing  States 
and  have  frequently  alternated  with  each  other  for  that  position. 
From  1900  to  1905  each  State  held  second  place  alternately.  An 
exceptionally  large  production  in  West  Virginia  in  1906  gave  that 
State  the  advantage  of  over  800,000  tons  in  output  over  Alabama, 


and  this  lead  waa  maiutained  in  1906.  The  indications  are  that  West 
Virginia  will  continue  to  rank  next  to  Pennsylvania  as  a  producer  of 
coke.  During  the  last  few  je&ra  there  has  heen  a  rapid  extension  of 
railroad  lines  in  West  Virginia,  the  older  transportation  companies 
having  been  active  in  the  Duilding  of  branch  feeders  into  new  coal 
fields.  The  Coal  and  Coke  Railway  from  Charleston  to  Elkins  has 
been  completed  and  has  opened  up  important  coal  fields  in  the  central 
part  of  tn©  State.  This  road  crosses  a  large  portion  of  the  State  in 
a  northeast-southwest  direction.  The  eastern  connection  of  the 
Wabash  Railroad  interests,  now  building  to  tidewater  at  Baltimore, 
will  give  an  additional  outlet  for  the  coals  and  cokes  in  the  northern 
part  of  the  State.  It  is  expected  that  the  Virginian  (formerly  the 
Deepwater-Tidewater)  Railroad,  building  from  Sewells  Point,  near 
Norfolk,  Va.,  to  the  coal  fields  of  the  Pocahontas,  New  River,  and 
Kanawha  series,  will  be  completed  early  in  1908,  and  an  increased 
production,  both  of  coal  and  of  coke,  from  the  southern  part  of  the 
State  will  naturally  follow.  Important  developments  have  also  been 
made  in  the  northwestern  part  of  the  State  on  the  line  of  the  Mor- 
gantown  and  Kingwood  Radroad.  In  tliis  locality  the  Freeport  coal 
of  Pennsylvania  is  well  developed  and  possesses  excellent  coking 
quahties. 

The  coke  production  of  West  Virginia  in  1906  amounted  to  3,713,614 
short  tons,  valued  at  $8,192,956,  against  3,400,593  short  tone,  valued 
at  $6,548,205,  in  1905,  an  increase  of  312,921  tons,  or  9.2  per  cent,  in 
quantity,.ana  of  $1,644,751,  or  25.1  per  cent,  in  value. 

A  number  of  estabUshments  in  the  Kanawha  and  the  Upper  Monon- 
gahela  districts  of  West  Virginia  have  been  idle  for  several  years,  and 
2  plants  in  each  of  these  districts  were  abandoned  in  1906.  Two 
new  establishments  were,  however,  added  to  the  Upper  Potomac- 
Tygarts  Valley  district,  making  a  net  decrease  of  2,  from  143  to  141, 
in  tne  total  number  of  establishments  in  the  State.  The  total  number 
of  ovens  increased  from  19,189  in  1905,  to  19,714  in  1906,  an  increase 
of  525.  There  were  353  new  ovens  under  construction  at  the  end  of 
1906.  Of  the  141  establishments,  27,  having  a  total  of  1,364  ovens, 
were  idle  during  the  year.  Four  of  the  idle  establishmenta,  having 
a  total  of  483  ovens,  were  new  plants  whose  ovens  had  not  been  put 
in  blast  before  the  close  of  the  year.  Of  the  idle  establishments,  17, 
with  a  total  of  851  ovens,  were  in  the  Upper  Monongahela  district, 
and  5,  with  a  total  of  346  ovens,  were  in  tne  New  River  district. 

The  following  table  exhibits  the  statistics  of  coke  production  in 
West  Virginia  in  1880,  1890,  1900,  and  from  1902  to  1906: 

Btatittiei  of  the  manufaetiiTe  of  eote  in  Weit  I'tryinio,  ISSO-lttOd. 
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MINEBAL  BESOUBCEB. 


As  shown  in  the  following  table,  by  far  the  larger  part — nearly  70 
per  cent — of  the  coal  used  Kir  coke  making  in  West  Virginia  is  slack, 
and  about  90  per  cent  of  this  slack  coal  is  unwashed.  All  nuiKif-mine 
coal  used  is  unwashed. 


Character  of  toalriitd  in  the  maimSadAtTt  of  eohe  in  Wetl  ViTginiafi 
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PRODUCTION    BT    DISTBICT8. 

It  has  been  customary  in  the  preceding  reports  of  this  series  to 
consider  the  coke  production  by  the  districts  into  which  the  State 
has  been  divided.  These  districts  are  known,  respectively,  as  the 
Upper  Monongahela,  the  XJpper  Potomac,  the  Kanawha,  the  New 
River,  and  the  Flat  Top.  The  first  two  are  in  the  northern  part  of 
the  State,  and  are  named  from  the  fact  that  they  are  drained  Dy  the 
headwaters  of  the  Monongahela  and  Potomac  rivers.  The  other  three 
districts  are  in  the  southern  portion  of  the  State.  The  New  River 
district  includes  the  ovens  along  the  line  of  the  Chesapeake  and  Ohio 
Railroad  and  its  branches  from  Quinnimont  on  the  east  to  Hawks 
Nest,  near  which  point  the  coals  of  the  New  River  series  go  below 
water  level.  The  Kanawha  district  embraces  all  of  the  ovens  along 
the  Kanawha  River  and  its  tributaries  from  Mount  Carbon  to  the 
western  limit  of  the  coal  fields.  The  ovens  of  the  Gauley  Mountain 
Coal  Company  at  Ansted  are  included  in  the  New  River  district 
although  the  Ansted  coal  belongs  in  reality  to  the  Kanawha  series 
and  lies  about  1,000  feet  above  the  New  River  coab.  The  FU,t  Top 
region  is  also  drained  by  the  upper  portion  of  the  New  River,  and 
includes  the  ovens  in  West  Viigmia  which  belong  to  the  Poc^ontas 
coal  field.  The  Flat  Top  district  is  by  far  the  most  important  and 
bears  the  same  relation  to  the  production  of  West  Viiginia  that  the 
Connellsville  district  bears  to  that  of  Pennsylvania,  ^ce  1900  the 
statistics  of  production  of  the  Flat  Top  district  have  included  the  new 
operations  ft'oi^  Tug  River  lying  west  of  and  continuous  with  the  Flat 
Top  district.  The  output  from  this  district  averages  something  over 
50  per  cent  of  the  total  coke  product  of  the  State,  although  its  pro- 
portion in  1902  and  1903  was  somewhat  less  than  this  figure.  Some 
new  ovens  constructed  in  Tygarts  Valley  in  1902  have  been  added 
to  the  Upper  Potomac  district.  The  production  of  coke  in  1904 
increased  in  one  district  only — the  Flat  Top — and  thin  increase  was 
due  not  to  any  greater  activity  in  the  Flat  Top  district  proper  but 
to  the  production  by  the  United  States  Coal  and  Coke  Company  in 
the  Tug  River  region,  whose  ovens  and  output  have  been  added 
to  the  Flat  Top  district.    In  1905  the  production  of  each  district  was 
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increased.  In  1906  the  production  from  the  Flat  Top  and  New  River 
districts  showed  decreases,  while  substantial  increases  were  exhibited 
in  the  other  districts. 

Production  of  coke  in  West  Virginia  in  1905  and  1906y  by  districts, 

1905. 


Bsteb- 

llsh- 

menta. 

Ovens. 

Coal  used 
(short 
tons). 

Coke 

produced 

^short 

tons). 

Total  value 

of  coke 

at  ovens. 

Value  of 

coke  at 

ovens, 

per  ton. 

Yield  of 

Diatrlct. 

BuUt. 

Build- 
ing. 

coal  In 

coke  (per 

cent). 

Flat  Top« 

56 
14 
25 
30 

9 

11,987 
1,617 
2,129 

52,861 

1,295 

1,074 

0 

0 

90 

50 

3,162,820 
415,806 
514,850 
576,201 

660,016 

2,042,123 
249,251 
301,626 
389,213 

418,380 

13,604.923 
504,734 
622,815 
965,402 

850,331 

$1.77 
2.03 
2.06 
2.48 

2.03 

64.6 

60 

New  River 

Upper  Monongahela. 
Upper  Potomao  and 
T^garta  Valley 

58.6 
67.5 

63.4 

Total 

143 

19,180 

1,214 

5,320,605 

3,400,503 

6,548,205 

1.92 

63.8 

1906. 


FlatTopa 

Kanawba 

New  River 

Upper  IConongahela. 

Upper  Potomac  and 

Tygarta  Valley 

Total 


56 

12 
26 
37 

11 


141 


11,873 
1,605 
2,039 

»2,873 

1,325 


19,714 


200 

50 

0 

50 

53 


353 


2,985,931 
582,260 
394,365 

1,028,258 

831,805 


5,822,619 


1,912,505 
358,903 
240,474 
660,427 

542,115 


3,713,514 


14,000,986 

860,514 

658,729 

1,412,215 

1,260,512 


8,192,956 


$2.00 
2.40 
2.74 
2.14 

2.33 


2.21 


64.1 
6L6 
6a9 
64.1 

65.1 


63.8 


alndadea  Tug  River  district. 


b  Includes  120  Semet-Solvay  ovens. 


Flat  Top  district. — ^Until  the  close  of  1902  this  district  was,  next  to 
the  ConneilsviUe  district  of  Pennsylvania,  the  most  important  coke-* 

Sroducing  region  of  the  United  States,  but  the  largely  mcreased  pro- 
uction  OT  the  Lower  ConneilsviUe  or  Klondike  district  of  Pennsyl- 
vania in  1902  placed  that  district  above  the  Flat  Top  as  a  coke 
? reducer.^  Like  the  coal  of  the  ConneilsviUe  region,  that  of  the  Flat 
'op  district  of  West  Virginia  produces  a  coke  which  makes  an  ideal 
blast-furnace  fuel.  Chemically  the  Flat  Top  coke  is  superior  to  that 
of  ConneilsviUe,  as  it  is  lower  in  mineral  content  or  ash,  and  it  is 
regarded  by  some  ironmasters  as  equal  in  physical  properties  to  the 
C^mellsville  coke. 

In  the  production  of  the  Flat  Top  district  is  included  that  of  the 
Tug  River  district,  immediately  to  the  west,  in  which  the  United 
States  Coal  and  Coko  Company  has  completed  something  over  2,000 
ovens  up  to  the  close  of  1906.  The  combined  production  of  the  Flat 
Top  ana  tiie  Tug  River  districts  in  1906  amounted  to  1,912,595  short 
tons,  valued  at  $4,000,986,  a  decrease  of  129,528  short  tons  in  pro- 
duction compared  with  1905,  but  an  increase  of  $396,063  in  value. 
The  number  of  establishments  was  the  same  in  1906  as  in  1905,  but 
the  nxmiber  pf  ovens  increased  from  11,287  to  11,872. 
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MINERAL   RESOURCES. 


The  Flat  Top  district  began  producing  coke  in  1886.  The  output 
for  that  year  and  for  1890,  and  that  of  the  Flat  Top-Tug  River  dis- 
trict in  1900,  and  from  1902  to  1906,  inclusive,  have  been  as  follows: 

Statistics  of  the  manufacture  cf  coke  in  the  Flat  Top  district  of  West  Vvrginia,  1886-1906. 


Year. 

Estab- 

Ush- 
menu. 

1886 

2 

1800 

17 

igooa 

38 

1902 

44 

1903 

51 

1904 

53 

1905 

66 

1906 

56 

Ovens. 


BuUt. 


10 

1,584 

5,290 

6,940 

8,094 

10,023 

11,287 

11,872 


BuUd- 
ing. 


38 

252 

666 

1.741 

1,329 

684 

1,074 

200 


Coal  used 
(short 
tons). 


1,075 
566,118 
1,952,274 
1,781,136 
2,004,127 
2.024.055 
3.162.820 
2.985,931 


Coke 

produced 

(short 

tons). 


658 
325,576 
1,206.838 
1,100,208 
1,314,758 
1,320,314 
2.042,123 
1,912,505 


Toial  value 

of  coke  at 

ovens. 


11,316 
571,230 
2,200,047 
2.180,607 
3,126,512 
1,028,871 
3,604,023 
4,000,066 


Value  of 

coke  at 

ovens, 

per  ton. 


$2.00 
L76 
LOO 
L07 
2.38 
L46 
L77 
2L00 


Yield  Of 
ooalln 

coke  (per 
cent). 


6L2 
57.5 
6L0 
<Q.S 
82.8 
66l2 
•16 
6il 


a  Includes  establishments  in  the  Tug  River  district  since  1900. 

The  New  River  district. — This  district  includes  the  ovens  along  the 
Chesapeake  and  Ohio  Railroad  and  the  New  River  from  Quinnimont 
on  the  east  to  the  junction  of  the  New  and  Gauley  rivers  on  the 
west.  The  ovens  at  Ansted  on  Gauley  Mountain  are  included  in 
this  district,  although  the  coal  belongs  bj  right  to  the  Kanawha 
series.  The  coals  of  the  New  River  aistnct  are  for  the  most  part 
high-grade  coking  coals,  and  the  coke  is  a  good  blast-furnace  fuel. 
It  is  also  a  high-erade  steaming  coal,  nearly  smokeless  in  character, 
and  the  demand  for  it  as  a  steam  coal  is  probably  responsible  for  the 
somewhat  backward  tendency  shown  by  the  coke  production  during 
the  last  few  years.  Of  the  25  estabhshments  and  2,039  ovens  in  the 
district,  6  establishments,  having  346  ovens,  were  idle  in  1906.  The 
production  decreased  from  301,626  short  tons  in  1905  to  240,474 
short  tons  in  1906,  while  the  value,  owing  to  the  advanced  prices  in 
1906,  increased  from  $622,815  to  $658,729. 

The  statistics  of  the  manufacture  of  coke  in  the  New  River  dis- 
trict in  1880,  1890, 1900,  and  from  1902  to  1906,  have  been  as  follows: 

Statistics  of  the  manufacture  of  coke  in  the  New  River  district,  West  Virginiay  1880-1906, 


Year. 


1880 
1800 
1000 
1002 
1003 
1004 
1006 
1006 


Estab- 

Ovens. 

lish- 
ments. 

Built. 

BuUd- 
ing. 

6 

468           40 

12 

773 

4 

27 

1,722 

560 

27 

2,156 

175 

28 

2,243 

500 

26 

2,156 

18 

25 

2,120 

0 

25 

2,030 

0 

Coal  used 
(short 
tons). 


150,032 
275,458 
568,856 
521,073 
610,230 
387,265 
514,850 
304,365 


Coke 

produced 

(short 

tons). 


06,427 
174,205 
341,537 
317,086 
366,844 
233,014 
301,626 
240,474 


Total  value 

of  coke  at 

ovens. 


$230,077 
877,847 
750,637 
061,758 

1,120,701 
430,521 
622,815 
658,720 


Value  of 

coke  at 

ovens, 

per  ton. 


12.14 
2.17 
2.10 
3.10 
8.06 
1.80 
2.06 
2.74 


Yield  of 

ooalin 

coke 

(per 

oent). 


62 
61 

60 
00.8 

a.5 

60.2 
tt.6 

oao 
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Kanawha  district. — ^The  Kanawha  district  includes  all  of  the  ovens 
along  the  banks  of  the  Kanawha  River  from  its  formation  by  the 
jimction  of  the  New  and  Gauley  rivers  to  the  western  limits  of  the 
coal  fields.  It  also  includes  the  recent  developments  on  the  Virginian 
(Deepwater-Tidewater)  Railroad  along  lower  Loup  Creek,  and  the 
inclusion  of  this  latter  factor  is  responsible  for  the  marked  increases 
in  production  in  1905  and  1906.  The  output  of  the  district  had 
decreased  from  179,988  tons  in  1903  to  92,014  tons  in  1904.  As  the 
result  of  the  bringing  in  of  the  Loup  Creek  production  the  output  in 
1905  increased  to  249,251  short  tons,  and  a  further  increase  to  358,903 
tons  is  shown  in  production  in  1906.  The  value  increased  from 
$142,868  in  1904  to  $504,734  in  1905  and  to  $860,514  in  1906.  Two 
of  the  establishments  in  the  older  part  of  the  Kanawha  district  were 
abandoned  in  1906,  reducing  the.  total  number  of  establishments  in 
the  district  from  14  to  12.  The  total  number  of  ovens  in  the  district 
decreased  from  1,617  to  1,605,  and  of  the  12  establishments,  2,  with  a 
total  of  100  ovens,  were  not  operated  in  1906. 

The  statistics  of  the  manufacture  of  coke  in  the  Kanawha  district 
in  1880,  1890, 1900,  and  from  1902  to  1906,  have  been  as  follows: 

8tatMc$  of  the  manufacture  of  coke  in  the  Kanawha  district.  West  Virginia,  1880-1906, 


Year. 


1S80. 
1800. 
1900 
1M2 
1003 
1904 
1906 
1900 


Estab- 
lish- 
ments. 

Ovens. 

Coal  used 
(short 
tons). 

nrSISLl    Total  value 

Value  of 

coke  at 

ovens, 

per  ton. 

Built. 

BuUd- 
ing. 

proouoea 
(short 
tons). 

of  coke  at 
ovens. 

4 
0 
11 
11 
13 
14 
14 
12 

18 

474 

S47 

872 

907 

1,112 

1,017 

1,606 

0 

0 

80 

60 

321 

600 

0 

50 

6,780 
182,340 
291,277 
232,145 
296,662 
162,617 
415.808 
682,260 

4,300 
104,076 
165,339 
130,642 
179,988 
92,014 
249,251 
368,903 

19,890 
196,683 
412,636 
364,760 
667,306 
142,868 
604,734 
860,514 

12.30 
1.89 
2.60 
2.72 
3.16 
1.55 
2.03 
2.40 

Yield  of 
coal  in 

coke  (per 
cent). 


63.3 

57 

66.7 

56.3 

60.7 

60.3 

60 

61.6 


Upper  Monongahela  district. — This  district  embraces  coke  ovens  in 
the  counties  of  Harrison,  Marion,  and  Taylor,  and  derives  its  name 
from  the  fact  that  the  region  is  drained  by  the  headwaters  of  the 
•Monongahela  River.  It  includes  the  well-known  mining  regions  in 
the  vicinity  of  Clarksburg  and  Fairmont,  which  are  among  the  most . 
important  m  the  State. 

The  production  of  the  upper  Monongahela  district  in  1906  showed 
a  notable  increase  over  that  of  any  recent  year,  amounting  to  659,427 
short  tons,  valued  at  $1,412,215,  against  389,213  tons,  valued  at 
$965,402,  a  gain  in*quantity  of  270,214  tons,  or  69.4  per  cent,  and  in 
value  of  $446,813,  or  46.3  per  cent. 

Unlike  the  records  shown  in  most  of  the  coke-producing  districts, 
the  avera^  price  per  ton  of  the  coke  made  in  tne  upper  Mononga- 
hela distnct  decreased  from  $2.48  in  1905  to  $2.14  in  1906. 
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The  statistics  of  coke  production  in  the  upper  Monongahela  district 
in  1880, 1890,  1900,  and  from  1902  to  1906,  are  shown  in  the  following 
table : 

SlalUlict  of  tht  numu/octure 


o™™. 

Coal  used 
(short 

Cote 

ToUI  value 
otcokaal 

VttlQBot 

per  ion. 

Yield  ol 

Year.^ 

BulIC. 

Build- 
ing. 

"Sr 

i 

ill 

Ti 

M,«7 
278,367 
SM,M6 
9ia.SJ2 
724,91 
<7B,  Si 
576:20 

3a,oa 
i6T,«g 

Mi',4e7 

US,  630 
2«),S7* 
S17.340 

11.01 

2.30 

1.x 

2.18 

■  IncludM  110  Bemet-Solray  oreoi  at  WbeeUng. 

V^per  Potomac  and  Tygarts  Valley  district. — The  Upper  Potomac 
diatnct  includes  the  ovens  along  the  line  of  the  West  Vu'ginia  Central 
and  PittsburgRailroad,  in  the  region  drained  by  the  upper  waters  of 
the  Potomac  Kiver.  The  statistics  since  1902  include  also  the  opera- 
tions of  some  new  ovens  in  the  Tygarts  Valley  just  below  the  Ohio- 
Potomac  divide,  but  practically  continuous  with  the  Upper  Potomac 
district.  The  number  of  establishments  in  this  district  increased 
from  9  in  1905  to  11  in  1906;  the  number  of  ovens  increased  from 
1,295  in  1905  to  1,325  in  1906,  and  the  production  increased  from 
418,380  short  tons  in  1906  to  542,115  short  tons  in  1906.  The  value 
shows  a  gain  of  $410,181,  from  $850,331  in  1905  to  $1,260,512  in 
1906. 

The  statistics  of  the  manufacture  of  coke  in  the  Upper  Potomac 
and  Tygarts  Valley  district  in  1887,  1890,  1900,  and  from  1902  to 
1906,  are  shown  in  the  following  table: 


Statiiticto/Oitmo 

niifact 

Vm(  Virginia,  1387-1906. 

distri^. 

Ovens. 

c«au»<i 

(short 
tons). 

Coko 
produoed 
(ihort 

Total  valoe 

ot coke  at 

coke  at 

ovOTa, 

Year. 

Built. 

ing. 

coke  (per 

20 

iii 

BO 
290 

3,fi6S 

288,'9M 

M6^70S 
308,824 

U  *B 

i.es 
i.'4a 

II 

1 

1 

98B 

§ 
i 

S 

OTHER  STATES. 

In  the  following  table  are  presented  the  statistics  of  production  of 
coke  in  the  years  1900  to  1906  of  those  States  in  which  there  are  but 
one  or  two  establishments.  These  States  are  Indiana,  Maryland, 
Massachusetts,  Michigan,  Minnesota,  New  Jersey,  New  York,  Wis- 
consin, and  Wyoming.  Of  the  several  States  included  in  this  stat«- 
jneat  six — Matyland,  Michigan,  Minnesota,  New  Jersey,  New  Yoik, 
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and  Wisconsin — produced  coke  made  from  coal  mined  in  other  States, 
while  one-yMassachusetts — obtained  its  chief  supply  of  coal  from 
Nova  Scotia  and  smaller  quantities  from  West  Vimnia.  All  of  the 
ovens  in  Marylandi  Massachusetts,  Minnesota,  New  Jersey,  New 
York,  and  Micnigan  are  by-product  retort  ovens,  and  one  of  the  two 
establishments  in  Wisconsin  is  also  a  by-product  recovery  plant. 
The  statistics  of  production  for  Wisconsin  and  Wyomii^  for  the  years 
previous  to  1900  may  be  found  by  reference  to  preceding  volumes  of 
the  report,  Mineral  Resources  of  the  United  States. 

The^  statistics  of  production  in  the  Stat-es  having  less  than  three 
establishments  since  1900  are  shown  in  the  following  table: 

Statigtics  of  coke  production  from  1900  to  1906  in  States  having  only  one  or  two  establish- 
ments. 


Year. 


1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


Bttab- 

lUh- 
ments. 


10 
11 
11 
17 
14 
12 
12 


Ovens. 


Built. 


832 

g62 

806 

1,306 

1,753 

1,666 

al,952 


BuUd- 
ing. 


504 
600 
742 
760 
658 
145 
0 


Coal  used 
(short 
tons). 


708,295 
703,187 
852,977 
1,306,707 
2,046,340 
2,222,723 
2,861,934 


Coke 

produced 

(short 

tons). 


506,730 

564,101 

508,860 

932,428 

1,400,845 

1,660,857 

2,065,617 


Total  value 

of  coke  at 

ovens. 


11,454,020 
1,607,476 
2.063,804 
3,228,064 
4,830,621 
5.500,337 
7,474,880 


Value  of 

coke  at 

ovens, 

per  ton. 


f2.87 
2.840 
3.446 
3.46 
3.286 
3.31 
3.58 


Yield  of 
coal  in 

coke  (per 
cent). 


71.5 

71 

70.2 

71.3 

71.8 

74.7 

72.0 


a  Includes  350  Semet-Solvay,  1,018  Otto-Hoffroann,  and  282  Rothberg  ovens. 

Of  the  total  production  of  2,085,617  short  tons  in  1906,  shown  in 
the  preceding  table,  2,038,872  short  tons,  or  98  per  cent,  were  made 
in  by-product  retort  ovens.  This  is  a  little  less  tnan  halt  of  the  total 
production  of  by-product  coke  in  1906. 
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NATURAL  GAS. 


By  B.  Hill. 


rNTRODUCTION. 


By  David  T.  Day. 


The  value  of  the  natural  gasproductof  1906  increased  to  $46,873,932. 
In  1905  the  corresponding  figure  was  $41,562,855.  The  increase  of 
$5,311,077,  or  12.8  per  cent^  was  partly  an  incident  of  the  increased 
activity  in  oil  exploitation  m  the  Mid-Continent  field,  and  was  still 
more  largely  due  to  continued  exploitation  in  West  Virginia  (increase 
over  $3,500,000)  and  in  Ohio  (increase  about  $1,400,000).  Pennsyl- 
vania lost  OTound  to  the  extent  of  $639,091,  or  3.3  per  cent,  while 
Indiana  sunered  a  decrease  of  nearly  half  its  product,  or  43.4  per 
cent.  Pennsylvania,  however,  more  than  made  up  for  its  loss  in 
production  by  borrowing  from  West  Virginia,  as  in  previous  years, 
so  that  the  gas  consumed  in  Pennsylvama  showed  an  increase  from 
$19,237,218  m  1905  to  $21,085,077  in  1906.  Ohio  also  borrowed 
heavily,  so  that  increased  consumption  exceeded  increased  production 
by  $5,506;711.  This  increased  pumping  of  natural  gas  has  tended 
greatly  to  the  steadying  of  the  mdustry  and  to  the  development  of 
enterprises  dependent  upon  it.  The  transportation  of  natural  gas 
being  so  much  cheaper  tnan  that  of  coal  enabled  the  natural  gas  to 
compete  with  coal  at  comparatively  greater  distances. 

Quantity  of  natural  gas  produced.— For  the  first  time  in  the  history 
of  these  statistics  a  successful  effort  has  been  made  to  collect  the 
quantity  of  gas  produced.  Many  small  producers  kept  no  record  of 
tne  quantity  produced,  and  were  only  able  to  report  the  total  value 
of  gas  sold.  This  rendered  very  difficult  the  task  of  collecting  a  record 
.  of  the  total  quantity  produced. 

In  1906  the  product  amoimted  to  388,842,562,000  cubic  feet  meas- 
ured at  the  atmospheric  pressure,  or  9,396,963.8  short  tons.  The 
average  price  of  $5  per  short  ton  for  natural  gas  is  interesting,  consid- 
ering that  the  corresponding  average  price  of  bituminous  coal  in  1906 
was  only  $1  -H  per  snort  ton.  The  difference  is  fullj  made  up  by  the 
superior  fuel  efficiency  of  natural  gas,  weight  for  weight,  by  tne  great 
economy  of  labor  in  its  use  and  the  cost  of  removing  ashes. 
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The  principal  new  producing  field  of  interest  is  at  Caddo,  in  northern 
Louisiana,  wnich  is  referred  to  in  detail,  as  are  other  natural-gas  fields, 
in  the  current  report  on  petroleum.  Reference  should  also  be  made 
to  the  descriptions  of  natural-gas  fields  contained  in  the  natural-gas 
report  for  1905.<» 

The  decrease  in  the  number  of  natural-gas  companies  in  the  United 
States  was  noted  in  the  report  for  1905.  This  decrease  continued. 
In  1905  there  were  2,139  producing  companies;  in  1906  they  declined 
to  1,871.  The  increase  in  the  distances  to  which  gas  is  transported 
tends  to  the  consoUdation  of  smaller  companies  faster  than  they  are 
formed. 

PRODUCTION. 


For  the  first  time  this  report  presents  not  only  statistics  of  the  value 
of  the  natural-gas  product,  but  a  statement  of  the  quantity  produced 
in  each  State,  and  also  the  quantity  consumed  in  each  otate.  The 
latter  statement  is  necessary  on  account  of  the  increasing  practice  of 
piping  and  frequently  pumping  natural  gas  from  the  State  where  it  is 
produced  to  some  other  State  where  the  demand  for  consumption  is 
not  met  by  its  own  product. 

It  is  not  possible  lor  1906  to  compare  the  quantity  of  gas  produced 
with  that  of  the  preceding  twelve  months,  but  it  is  evident  in  general 
that  increased  pnce  was  not  alone  responsible  for  the  increased  value, 
the  increases  from  West  Virginia,  from  Kansas,  and  from  Ohio  being 
most  apparent. 

The  following  table  gives,  by  States,  the  total  value  of  the  natural 
gas  produced  in  the  entire  country  from  1882  to  1906,  inclusive: 

Approximate  value  of  natural  gas  produced  in  the  United  StateSy  1882-1906^  by  StaUi. 


.    state. 

1882. 

1883. 

1884. 

1885. 

1886. 

1887. 

Pennsylyania 

175,000 

1200,000 

11,100,000 

14,500,000 

196,000 

100,000 

40,000 

1,200 

19,000,000 

210,000 

400,000 

60,000 

4,000 

300,000 

6,000 

113.749.500 

New  Vork '. 

333,000 

Ohio 

1,000,000 
120,000 

Weat  Vinrlnla 

Illinois 

Indiana 

600,000 

Kansas 

Missouri 

California 

Kentucky  and  TAinessee 

Texas  and  Alabama 

i 

Arkansas  and  Wyoming 

Utah 

Colorado 

1 

^ 

South  Dakota 

1 

Indian  Territory  and  Okla- 
homa  

Louisiana 

Other 

140,000 

275,000 

360,000 

20,000 

32,000 

15,000 

Total 

215,000 

475,000 

1,460,000 

4,867,200 

10,012,000 

15.817,500 

0  Mineral  Resources  U.  S.,  for  1905,  U.  S.  Geol.  Suryey,  1906,  pp.  799-813. 
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Approximate  value  of  natural   gas  produced  in  the    United  States,   1882-1906,   by 

States — Continued . 


Stote. 


PBDnnrlTBiiia. 

NtwYork 

Ohio 

West  VixgtaiU. 

nUnois 

TndUm> 


MiMoari 

CalifomU 

Kentucky  and  Tennessee 

Texas  and  Alabuna 

Arkansas  and  Wyoming 

Utah 

Colorado 

Sooth  Dakota 

Indian  Territory  and  Okla- 
homa  

Loolriana 

Other 


1888. 


119,282,375 
332,500 
1,500,000 
120,000 


1,320,000 


1889. 


$11,503,969 
530,026 
5,215,609 
12,000 
10,615 
2,075,702 
15,873 
35,687 
12,680 
2,580 
1,728 
375 


1800. 


19,551,025 

552,000 

4,684,300 

5,400 

6,000 

2,302,500 

12,000 

10,500 

33,000 

30,000 


1891. 


17,834,016 

280,000 

3,076,325 

35,000 

6,000 

3,942,500 

5,500 

1,500 

30,000 

38,993 


250 


1892. 


17,376,281 

216,000 

2,136,000 

70,500 

12,968 

4,716,000 

40,795 

3,775 

55,000 

43,175 

100 

100 


1893. 


16,488,000 

210,000 

1,510,000 

123,000 

14,000 

5,718,000 

50,000 

2,100 

62,000 

68,500 

50 

100 

500 


75,000 


1,600,175 


Total. 


22,629,875 


21,107,090 


1,606,000 


250,000 


200,000 


100,000 


18,792,725 


15,500,084  I  14,870,714  I  14,346,250 


State. 


Pennsylvania.. 

New  York 

Ohio 

West  Virginia. 

mtnoli ■ 

Indiana. 


Missouri 

California. 

Kentucky  and  Ten- 


Texas  and  Alabama 

Arkansas  and  Wy- 
oming.  

Utah 

Colorado 

South  Dakota 

Indian  Territory 
and  Oklahoma... 

IfOnisiana 

Other. 


Total. 


1894. 


16,279,000 

2«,000 

1,276,100 

395,000 

i5,ooa 

5,437,000 

86,600 

4,500 

60,350 

89,200 
50 

100 

500 

12,000 


50,000 


18,964,400 


1895. 


$5,852,000 

241,530 

1,255,700 

100,000 

7,500 

5,203,200 

112,400 

3,500 

55,000 

96,700 
20 

100 

20,000 

7,000 


50,000 


13,006,650 


1896. 


$5,528,610 

266,000 

1,172,400 

640,000 

6,375 

5,043,635 

124,760 

1,500 

55,682 

99,000 


1897. 


$6,242,543 

200,076 

1,171,777 

912,528 

5,000 

5,009,206 

105,700 

500 

50,000 

90,000 


IcWo. 


I 


$6,806,742 

229,078 

1,488,308 

1,334,023 

2,496 

5,060,969 

174,640 

145 

65,337 

103.133 
765 


60 

20,000 

4,500 


40 

15,050 

4,000 


7,875 
3.300 


50,000 


20,000 


20,000 


13,002,512 


13,826,422 


15,296,813 


1899. 


$8,337,210 

294,503 

l,866,2n 

2,335,864 

2,067 

6,680,370 

332,592 

290 

86,891 

125,745 
8,000 


1,480 
3,500 


20,074,873 


State. 


Pennsylvania.. 

New  York 

Ohio 

West  Virginia.. 

imnols 

Indiana 


Missouri.. 
CaUlomia. 
Alabama.. 

Texas 

Louisiana. 
Kentucky. 


Arkansasand 

Wyoming 

Colorado 

South  Dakota . . , 
Oklahoma 


Total. 


1900. 


$10,215,412 
336,367 
3,178,234 
2,969,^ 
1,700 
7,254,530 
356,900 
547 
79,083 


20,000 
'286,'243' 


1,800 
0,817 


28,606,674 


1901. 


$12,688,161 
203,282 
2,147,215 
3,964,472 
1,825 
6,964,566 
660,173 
1,328 
67,602 


18,577 


270,871 


1,800 
7,255 


27,066,077 


1902. 


1908. 


$14,352, 183 
346,471 
2,355,458 
5,390,181 
1,844 
7,061,344 
824,431 
2,154 
120,648 


$16,182,834 
493,686 
4,479,040 
6,882,359 
3,310 
6,098,364 
1,123,849 
7,070 
104,521 


1904. 


14.953 


365,356 
300 


13,851 


$18,139,914 

522,575 

5,315,564 

8,114,249 

4,745 

4,342,409 

1,517,643 

6,285 

114,195 

\        14,062 


1905. 


1906. 


1,900 

10,280 

360 


390.301 
300 

2,460 
14,140 
10,775 

1,000 


322, 104 
300 

6,515 
14,300 
12,215 
49,665 


$19,197,336 

623,251 

5,721,462 

10,075,804 

7,223 

3,094,134 

2,261,836 

7.390 

133,606 

14,409 

1,500 

237,290 

300 

21,135 

20,752 

15.200 

130, 137 


30,867.863  |  35,807,860  38.496,760 


41,562,855 


$18,558,245 

672,795 

7,145,809 

13,735,343 

87,211 

1,750,715 

4,010,986 

7,210 

134,560 

l.'30,605 

287.501 
300 

34,500 

22,800 

15,400 

259,862 


I 


46,873,932 
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CONSUMPTION. 

The  preceding  table  shows  the  value  of  the  gas  produced  in  each 
State.  In  the  tables  to  follow  the  quantity  and  the  value  of  the  gas 
consumed  in  each  State  are  shown.  For  years  Pennsylvania,  '^^^t 
Virginia,  Ohio,  and,  more  recently,  Kansas,  Oklahoma,  and  Indian 
Territory  have  produced  more  gas  than  they  have  consumed.  In 
1906  Pennsylvania  reversed  the  conditions  and  consumed  slightly 
more  than  her  entire  product.  New  York  and  Ohio  also  drew  heavily 
on  other  States  for  their  supply. 

Quantity  and  value  of  natural  gas  produced  and  consumed  in  the    United  Siatei  in 

1906,  by  States. 


state. 


Pennsylvania. 

Ohio 

Weat  Virginia 

Kansas 

Missouri 

New  York 

Indiana 

Kentucky 

Oklahoma 

California 

Alabama 

Louisiana 

Texas 

Illinois 

Colorado 

Arkansas 

Wyoming 

South  Dakota 
Tennessee 

Total... 


} 


I 


Produced. 

Quantity, 

Cents  per 

M  cubic  feet. 

M  cu.  ft. 

138,161,385 

13.4 

45,436,020 

15.7 

119,400,392 

11.5 

09,322,633 

5.8 

33,560 

21.5 

2,547,760 

2&4 

7,861,140 

22.2 

789,154 

36.4 

3,520.396 

7.3 

153,021 

87.9 

1,038,560 

14.5 

409,556 

'      21.3 

23,567 

96.7 

120,500 

28.6 

22,900 

67.2 

2,000 

15.0 

388,842,562 

12.1 

Value. 


118,558,245 

7,145,809 

13,735,343 

4,010.986 

7,210 

672,795 

1,760,715 

287,501 

250,862 

134,560 

150,605 

87,211 
22,800 

34,500 

15,400 
300 


Consumed. 


Quantity. 
M  cubic  feet. 


162,095,173 
74,812,562 
58,455,009 

69,468,461 

10,182,422 

7,861,540 

780,154 

3,408,128 

153,021 

1,038,569 

400,556 
23,567 

120,500 

22.900 
2,000 


46,873,932  I'  388,842,562 


Cents  per 
M  cu  ft. ' 


13.0 

16.9 

6.3 

5.8 

26.0 
22.2 
36.4 
7.2 
87.9 

14.5 

21.3 
9a7 

28.6 

67.2 
15.0 


12.1 


Vatoa. 


$21,085,077 

12,652,820 

3,720,440 

4,030,776 

2,654,115 

1,750,755 

287.501 

247,282 

134,560 

150,695 

87,211 
22,800 

HfiOO 

15,400 
300 


46,873,933 


Distribution  of  tialural  gas  consumed  in  the  United  States  in  1906 ^  by  States, 


State. 


Pennsylvania. 

Ohio 

Kansas 

Missouri 

West  Virginia 

New  York 

Indiana 

Kentucky 

Oklahoma 

Alabama 

Louisiana 

Texas 

California 

Illinois 

Arkansas 

Wyoming 

Colorado 

South  Dakota 
Teimessee 

Total... 


Consiuners. 


Gas  consumed. 


Num- 
ber of 
pro- 
ducers. 


Domestic. 


273,184 
310, 175 

79,512 

51,281 

74,538 

47,368 

17,216 

8,391 

1 

2,700 

702 

5,537 

1,429 

1,700 

3 

800 

406 

1 


874,944 


Domestic. 


Indus-    

trial.         Quantity, 
!  M  cubic  feet. 


C-ents  per 
Men.  ft. 


3,307 
3,316 

995 

913 
95 

156 
18 

202 


4} 


10 
2 


M 


11 

10 

1 


41,135,808 
33,049)479 

9,576,572 

9,619,147 
8,999,871 
5,049,750 
679.941 
1,446,879 

273,919 

122,577 
350,556 

58,500 

20,500 

12,900 

400 


1 


9,074       110,405,806 


22.2 

24.7 

17.5 

15.5 
27.7 
27.8 
40.5 
11.8 

30.4 

97.3 
23.8 

49.1 

100.0 
88.4 
25.0 


Value. 


10,128.837 
8,165,567 

1,673,979 

1,480,473 

2,495,040 

1,403,987 

275,860 

170,774 

83,330 

110,338 
8S,311 

28,ni 

20,  SOU 

11,400 

100 


22.7 


25,149,097 
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DiatriinUion  cf  natural  gas  consumed  in  the  United  States  in  1896,  by  States — Continued. 


state. 


Pennsylvaiiia. . 

Ohio 

Kftnwim 

MlMoufi 


Oas  eonsumed. 


IndustriaL 


Quantity, 
M  cubic  feet. 


WMtVMnU. 

NewYori 

Indtonft 

Kentucky 

Oklahoma 

Alabama. 

Louisiana. 

Texas 

California. 

Illinois 

Arkansas 

Wyoming 

Colorado , 

South  Dakota. 


120,050,365 
41,763,083 

50,801,880 

48,835,862 

1,182,551 

2,811,781 

100,213 

1,961,240 

764,650 

30,444 
50,000 

62,000 

3,067 

10,000 

1,600 


Total 278,436,754 


Cents 
parM 
cu.  ft. 


9i9 

la? 

3.9 

4.6 
13.4 
12.3 

lae 

3.0 

&8 

50.0 

lao 

9.3 

75.0 
40.0 
12.5 


Value. 


$11,956,240 
4,486,953 

2,356,797 

2,230.967 

150.075 

346,768 

11,641 

76,508 

67,375 

15,222 
5,000 

5,780 

2,300 

4,000 

200 


Total. 


7.8     21,724,835 


Quantity, 
M  cubic  feet. 

Cents 
perM 
cu.  ft. 

162,095,173 
74,812,562 

13.0 
1&9 

69,468,461 

5.8 

58,455,009 
10,182,422 

7,861,540 
780,154 

3,408,128 

6.3 
26.0 
22.2 
36.4 

7.2 

1,038,500 

14.5 

153,021 
400,566 

87.9 
21.3 

120,500 

28.6 

23,567 

22,000 

2,000 

96.7 
67.2 
15.0 

Value. 


S21,085,077 
12,652,620 

4,030,776 

3.720.440 

2,654,115 

1,750,755 

287,501 

247,282 

150,605 

134,560 
87,211 

34,500 

22,800 

15,400 

300 


388,842,563 


12.1 


46,873,932 


Value  of  natural  gas  consunud  in  the  United  States  j  190^-1906 y  by  States, 


Stote. 


1902. 


1903. 


Pennsylvania. 
Ohio 


Missouri 

West  ViisinU. 
New  YorkT... 

Indiana 

Kentucky 

Oklahoma 

Alabama 

Texas 

Louisiana 

California 

Illinois 

Arlouisas 

Wyoming 

Colorado 

South  Dakota. 
Tennessee 


113,942,783 

4,785,766 

824.431 

2,154 

2,473,174 

1.723.709 

0  6.710,000 

255,481 

360 


$16,060,196 

7,200,867 

1,123,840 

7,070 

3,125.061 

1,944.667 

0  5.915,367 

280,426 

1,000 


14,953  I 


13,851 


120.648 
1,844 


1,900 

10,280 

300 


104.521 
3.310 

2,460 

14.140 

10,775 

300 


Total 30,867,863         35,807,860,      38,496,760 


1904. 

1905. 

1906. 

$17,205,804 

,    $19,237,218 

121,085,077 

9.393,843 

;      10,396,633 

12,652,520 

1,517,643 
6,285 

2,265.945 
7.300 

}        4,030,776 

3.383.515 

3,586.608 

3.720.440 

2.222,980 

2,434,804 

2,654,115 

a  4, 282, 409 

a3, 056. 634 

a  1,750, 755 

268,264 

237,290 

287,601 

49,665 

126,028 

247,282 

}            14,082 

14,409 

1,500 
133,606 

150,605 

114,195 

184,560 

4,745 

7,223 

87,211 

6,515 

21,135 

34,500 

14.300 

20,752 

22,800 

12,215 

15,200 

15,400 

300 

300 

300 

38,496,760 

41,562,855 

46,873,932 

a  A  portion  of  this  was  consumed  in  Chicago,  IlL 
21650 -M  R  1906 52 
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COMBINED  VAITIE  OF  NATURAJL  GAS  A2a>  PETBOI^EIDM. 

The  following  tables  ^Te  the  value  of  natural  gas  and  of  petroleum 
and  their  combined  vauie  in  1905  and  1906,  b^  States,  arranged  in 
the  order  of  the  value  of  the  combined  production. 

Valve  of  ihe  natural  got  and  petroleum  produced  in  1906  and  1906,  and  their  combined 


SUte. 

Vdueol 

Value  of 
oru^  potro- 

Vahuot 

IU,6M,i78 

o;*M,90» 
6,6«,3BS 

iiii 

''Malai] 

m 

1 

973 
«9 
500 

100 
3W 

i'fflS 

1! 

i?'5 

lOOO. 

PnuurlTuila 

WMtVIrginl* 

Ohio 

OUaboma 

Alabama 

LoutaUuui 

CiiifomiaJ!. !.!!!!!!...!..;!!!'!!!!.!!!!..!!!!!!!!!! !!!!!! 

Indlaoa 

miDola 

Now  York 

Kantucky 

TeTuwiaee 

Colorado 

Arkanwa 

Wyoming ^...--- --<.--.-,--„.--,.---..,--,-,-.,,- 

South  DakoU 

Michigan 


}  HKH 


tia,SM,M3 
IS,  170.208 
ie,«S7,000 


•SMU,UB 

»,906,«M 

34,10.  an 


14171.111 

B,n7,n<> 


a,  SOS 


,873,931        S9,M4,7U        U«,JU,«f7 


The  combined  value  of  petroleum  and  natural  gas  increased  more 
than  $13,500,000  in  1906,  and  was  the  greatest  value  ever  recorded. 
Every  producing  State  joined  in  the  gain  except  Indiana  and  Colorado. 
Pennsylvania  was  still  in  the  lead,  followed  oy  West  Virginia,  while 
California,  first  in  the  quantity  of  oil  produced,  was  ^th  in  total 
value. 

WELL  RECORD. 

The  following  table  summarizes  the  activity  in  gas-well  drilling  for 
1906,  showing  the  number  of  producing  wells  at  the  b^inning  and  at 
the  end  of  the  year.  The  total  number  of  wells  actually  producing 
at  the  end  of  the  year  showed  a  very  healthy  increase  of  nearly  an 
even  thousand.  Indi&Ba  'w&a  the  only  State  having  a  decrease  in  the 
number  of  producing  weWs,  (^^\Wnn^\K«&.«.Widoned  duiing  the 
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year  and  only  159  new  producing  wells  added.  More  new  wells  were 
added  in  Pennsylvania  than  in  any  other  State,  and  Kansas  added 
331,  almost  as  many  as  Ohio.  Drilling  was  more  successful  in  1906 
in  the  Mid-Continent  field,  only  24.3  per  cent  of  the  wells  being  dry 
holes,  tlian  in  1905,  when  31.5  per  cent  were  dry  in  Kansas  and  36 
pel*  cent  were  dry  in  Oklahoma  and  Indian  Territory.  In  West  Vir- 
ginia 8  per  cent  were  dry  in  1906,  and  7  per  cent  in  1905. 

Record  of  natural  gas  wells  in  1906  ^  hy  States, 


WeUs. 

SUte. 

Pro- 
ductive 
Dec.  31, 

1905. 

Drilled  in  1906. 

Aban- 
doned in 
1906. 

Pro- 
ductive 
Dec.  31, 

1906. 

Pro- 
ductive. 

Dry. 

Total. 

AIaImuiia.  ...... 

8 

9 

43 

2 

68 

3,660 

1,142 

149 

10 

42 

839 

1,706 

79 

0,566 

16 

3 

16 

1,679 

8 

2 

34 

1 

3 
5 

5 

39 

1 

10 

43 

California 

44 

Colorado. 

2 

Illinoi<p. .... 

•   19 
150 
331 

16 

11 
2 

64 
337 

81 
603 

7 

46 

99 

1 

1 

2 

14 

61 

33 

153 

26 
205 
430 

17 

12 
4 

78 
388 
114 
756 

87 

624 

28 

2 

1 

2 

6 

65 

1 

160 

3,185 

1,445 

163 

Kaniiafl 

Ktntticky. . . .  r 

I.«oaifriaiia 

20 

lasaourl 

42 

NawYork 

807 

Ohio 

1,977 
150 

OklfrhoTPA.  . .  T 

PMipnylvania. .....  r  r            

7,000 
16 

South  Dakota. . . , 

TffllMIMflU-  . ,, ,, 

3 

Tflzav 

4 

263 

1 

13 
23 

17 

286 

1 

3 

47 

17 

Wast  Vliginia 

1,795 
9 

WjromiDg. 

Total 

15,934 

1,928 

451 

2,379 

948 

16,914 

ACB1L4G1:  CONTROIiliEI)  BY  NATURAIi  GAS  COMPANIES. 

The  following  table  shows  the  number  of  acres  of  land  held  by 
natural  gas  companies  in  1906  and  whether  the  acreage  was  owned 
or  leasedi  and  also  whether  it  was  held  by  operation  or  by  rental: 

Acreage  controlled  by  natural  gas  companies  in  1906,  hy  States, 


Acreage. 


State. 


Owned. 


Leased. 


Alabama. 
Arkanaaa. 
CaUfomia. 
Coloxado.. 
TIHtifllM 

Indiana... 


70 


648 


16,539 
15,607 
138 


Eentiioky 

LonUIana 

Mlasoail 2,068 

New  York 2,331 

Ohio 5,182 

Oklahoma 6,527 

Pemui]rlvania i  322,029 

South  Dakota ! 

Tenneaaee ' 


Texas. 

West  Virginia. 

Wjroming 


508 

34,078 

250 


Total 406,065 


70,000 
50,320 


34,785 

117,785 

0  567,409 

47,493 


10,015 

118,305 

712,451 

711,999 

1,325,664 


2,500 

28,709 

1,039,173 

2,210 


a  4, 838, 878 


Total. 


70,070 

50,320 

648 


34,785 
134,324 
583,076 

47,631 


12,083 

120,636 

717,633 

718,526 

1,647,603 


2,500 

29,307 

1,073,251 

2,460 


5,244,943 


Held  by 
operation. 


3,000 
1,920 


2,715 

71,570 

103,906 

7,422 


40 

35,578 

114,219 

692,209 

397,286 


7,720 

250,856 

1,490 


1,689,931 


Held  by 
rentaL 


07,000 
48,400 


32,070 

46,215 

207,371 

40,071 


9,975 
82,727 

598,232 
19,790 

928,378 


2,500 

20,989 

788,317 

720 


2,892,756 


alnolitdea  266493  aorea  concerning  which  no  statements  were  made  as  to  whiQlhsc  Wa'^  ^«t%\sA3A. 
by  opanitloii  or  by  mtaL 
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NATURAL  GAS  INDU8TBY,  BY  HTATE8. 

The  followiM;  tables  show  the  number  of  producers  and  the  value 
of  gas  produced  in  the  States  mentioned.  In  addition,  the  number  of 
consumers  and  the  value  of  gas  they  consumed,  the  number'of  wells 
drilled,  and  the  results  of  the  drifting  are  given  as  indicating  the 
activity  of  the  search  for  natural  gas.  Furthermore,  the  resultsare 
given  of  an  investigation  as  to  the  acreage  in  the  gas  fields  and  the 
pressure  limits  of  the  gas  in  the  gas-producing  counties  of  the  respec- 
tive States. 

rENNSYLVANIA. 

Record  o/  natural  yog  iruluMtry  in  FKnnsyivaniii,  1897-1900. 
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NATURAL    GAB. 

NEW   YOaK. 

iieoord  of  natural-ga*  induitry  in  New  Tort,  1897-1906. 


Om  produced. 

Ou 

consumed. 

Wella. 

Y*«. 

»"»"'■  |,™i,^ 

DomeMlc. 
=  7B,5« 

ill 

Indus- 

r,„. 

iirr.j     n- 

*i       t3ao,07iJ 

02  1       228,078 
lie         341^  «1 
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1,723,700 
1,041.6117 
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"  Number  ol  flrm  sappllcil. 

Dejah  and  gat  pretture  o/uflU  m  Nrw  York,  by  i^vnlie». 


lleiith, 


Ubmaj 

CftturauguB... 
Cllautuiqua. . . 


UvlDKaton. 
OnoBdun. . 
OnUilo. . . . 


Bdii^ier 

Y«tM 

SUaben 

WyamlnK. . 


8HH,S00 

30-250 
20-90 

MO-2,000 

ri\-*io 

nrij-3,000 

,.a! 

«<^,,200 

^ 

WEST    VinOINIA. 

West  Virania  shows  the  largest  gain  in  production  of  natural  eas 
in  1906.  Tlie  estimated  output  amounted  to  119,400,392,000  cubic 
feet.  Of  this  total  product  less  than  one-half,  or  58,455,009,000 
cubic  feet,  was  consumed  in  the  State,  and  60,945,383,000  cubic  Sect 
were  piped  to  other  States  for  consumption.  The  total  value  of 
natural  gas  produced  in  this  State  was  $13,735,343,  of  which  only 
$3,720,440  worth  was  consumed  in  the  State,  so  that  the  value  of 
60,945,3S3,000  cubic  feet  of  gas  piped  out  of  the  State  was  $10,014,903. 
The  total  value  of  natural  gas  consumed  in  the  State  is  greatly  reduced 
on  account  of  the  numerous  manufacturing  establishments  located 
there,  which  use  gas  in  lai^  quantitira  and  to  which  the  gas  is  fur- 
nished at  a  low  prioe.  Large  quantities  of  gas  are  consumed  in  the 
manufacture  of  carbon  blacK;  some  of  the  factories  in  West  Vii^nia 
have  been  removed  from  the  exliausted  gas  fields  of  Indiana,  and  a 
few  are  from  Pennsylvania,  where  also  carbon  works  arc  in  operation. 
The  carbon  black  is  manufactured  chiefly  by  companies  which  own 
their  wells,  and  the  price  placed  upon  the  gas  is  low,  ranging  in  1906 
from  2  to  4  cents  per  thousand  cxibic  feet.     It  ia  eftt\TOa\ftA  \)cv«,V  "\\i. 
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1906  the  carbon  black  manufacturers  alone  consumed  in  West  Vir- 
gima  14.405.043,000  cubic  feet  of  gas,  valued  at  S395,002.  Natural 
gas  is  also  furnished  at  tow  prices  to  glass  manufacturers,  some  of 
whom  formerly  operated  works  in  the  Indiana  gas  fields.  Gas  is 
purchased  in  West  Yii^nia  by  the  lai:ge  gas  companies,  which  pipe 
it  from  the  State  at  as  low  as  2  cents  ner  uiousand  cubic  feet  at  tne 
casing  head. 

Record  of  natural^ai  indutiry  in  Writ  Virginia,  I897-J906. 
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"  NumhiT  n(  Arm  «uppllHi. 
Depth  and  gia  preiiwe  of  veil*  in  Wf»t  Virginia,  bj/  a. 


Depth,  In       Pi 
feet.         In 


C«heU 

Cklboun 

Doddridgn.., 

Hancock 

Harrison. . . . 
Kuwwha. . . 


I  i.eoO'l.ooo 

1,80(^3.700 
1,700-1,800 


KENTTTOKY. 


During  1906  gas  produced  from  some  wells  in  Menifee  and  Powell 
counties,  Kj.,  was  piped  and  supplied  to  domestic  and  industrial 
consumers  in  the  town  of  Lexington.  A  pipe  line  was  also  laid  from 
the  Knox  County  field  to  Barboursville,  but  this  gas  was  not  fur- 
nished to  consumers  until  January,  1907.  Other  operations  in  this 
State  remain  practically  the  same  as  in  1905. 
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OHIO. 

Rftord  of  natural-ga*  induttry  in  Ohio,  1897-1906. 
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It  will  be  seen  from  the  following  tables  that  the  wells  in  Indiana 
axe  rapidly  being  exhausted.  Man^  wells  have  been  abandoned; 
others  hare  a  showing  of  oil.  In  this  State  many  of  the  gas  wells 
are  located  on  what  ore  called  "sites,"  there  being  only  enough  space 
to  operate  the  well. 
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Record  <^  nalwal-ga*  induMtry  in  Indiana,  1897-1906. 
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The  developments  in  both  oil  and  natural  gas  have  been  rapid  in 
this  State  since  1905.  During  1906  a  total  of  19  good  gas  welb  were 
drilled  in  Clark  and  Crawfom  counties,  and  gas  was  furnished  to 
domestic  consumers  in  the  following-named  towns:  Casey,  Robinson, 
Hutsouville,  Annapolis,  Martinsville,  Marshall,  and  Flat  Kock,  and 
Palestine  and  Oblong  since  the  beginning  of  1907.  The  gas  is  found 
at  a  depth  of  from  350  feet  in  Clark  County  to  1 ,000  feet  m  Crawford 
County,  the  pressure  varying  from  150  pounds  to  435  pounds. 

Several  wells  in  Bure&u  County  furnish  sufficient  gaa  for  domestic 
consumption  by  the  owners  of  the  wells. 
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It  will  be  noted  that  the  table  gives  the  combined  consumption  of 
natural  gas  in  Kansas  and  Missouri  in  1906.  Since  the  Kansas 
Natural  Gas  Company  was  the  only  producer  which  piped  gas  from 
Kansas  to  Missouri,  it  was  not  advisable  to  make  separate  statements 
of  quantity  and  value  of  gas  consumed  in  the  two  States.  Gas  sold 
by  this  company  in  the  various  cities  supplied  by  it  throughout 
Kansas  and  Missouri  was  by  meter,  while  gas  sold  by  most  of  the 
other  gas  companies  was  at  flat  rate,  making  it  possible  to  give  only 
approximate  ngures  of  the  total  consumption.  A  small  quantity 
of  gas  was  piped  from  Oklahoma  to  Kansas  and  used  by  domestic 
consumers. 

Tbs  average  price  received  per  thousand  cubic  feet  for  gas  produced 
in  the  States  or  Kansas  and  Missouri  and  sold  for  domestic  purposes 
in  these  States  was  17,5  cents,  the  price  ranging  from  6  cents  in 
Kansas  to  29  cents  in  Missouri,  The  average  price  received  for  gas 
sold  for  domestic  purposes  in  Missouri  in  1906  was  a  little  over  25 
cents,  while  the  average  price  received  in  Kansas  was  a  little  aver  16 
cents.  Large  quantities  of  gas  are  sold  by  producers  in  Kansas  to 
distributors  of  gas  for  delivery  to  domestic  consumers,  for  which  as 
little  as  2  cents  was  paid  per  thousand  cubic  feet. 

Natural  gas  is  used  in  large  quantities  in  Kansas  for  manufacturing 
purposes  by  zinc  smelters,  cement  and  brick  works,  and  glass  and  other 
factories.  It  is  estimated  that  during  1906  a  total  of  39,100,850,000 
cubic  feet  of  gas,  valued  at  $810,440,  was  consumed  in  zinc,  cement, 
and  brick  works  alone.  Of  this  quantity  the  zinc  smelters  consumed 
26,108,350,000  cubic  feet,  valued  at  1470,209,  an  average  value  of 
1,8  cents  per  thousand  cubic  feet,  the  price  ranging  from  1  to  3  cents; 
cement  works  consumed  8,755,000,000  cubic  feet,  valued  at  $202,500, 
an  average  of  2}  cents  per  thousand  cubic  feet  and  a  range  of  from 

2  to  3  cents;  brick  works  consumed  4,237,500,000  cubic  feet,  valued 
at  $137,731,  an  average  of  3}  cents  per  thousand,  and  a  range  of  from 

3  to  5  cents.  TTie  price  of  gas  sold  for  industrial  or  manufacturing 
purposes  in  these  States  in  1906  ranged  from  I  to  125  cents  per 
thousand  cubic  feet. 

Rtcord  of  natural-gae  inrfia/rj/ in  ICnmat,  1H97-1H0S. 


Oa.  prmJiiEi-l. 

OM 

coimiiiiPd. 

w. 

11,. 

Ymr. 

beroi 

VM.. 

Niimlwro 

..""" 

ViJop. 

sa.bn 

ilM,MKt 

as 

VSZ 

DttllHl. 

Prod  IK- 

«3.Ma 

■  ia|o7i 

11 

Indiii- 

i 

2W 

M 

IS! 

r»T. 

i 

15 
1 

10 

1 

IBO 

•Iftffi 

xa.ao 
MB,m 

804.111 
1,123,8« 

a>i;836 

S;:;;:;;;;;;;;;;;;;;;;;;- 

m 

«* 

i,on 

■  Milmber  ot  Una  ni 


H  UkPD  Irom  Kan 


824 


ICTNERAL   RICSOUIKTES. 


Depth  and  gas  pressure  of  wells  in  Kansas  in  1906 y  by  counties. 


County. 

Depth,  In 
feet. 

Pressore, 
in  pounds. 

AUen 

} 

82S-1,000 
240-650 

ISCKl'X) 

400-1,300 

5GO-600 

36fr-l,278 

700-750 
270-500 

30O-600 

526-1,500 
515-1,000 

720-1,060 

40-400 

Anderson 

65-240 

Bourbon 

p    ^w% 

Crawford 

5-60 

OhAUtAuquA .   ,                                                                                             .... 

•VP      4MW% 

Cowley.  .\ 

75-320 

Douglas 

Johnson 

150-180 

mk. . 

Greenwood 

80-290 

Labette 

250-285 

T/lnTj 

25-185 

M«i^mf . .                                                                                                                    ,    . . 

Franklin 

7l>-75 

Montgomery 

100-650 

Neosho 

20-300 

Wilson 

'^ 

Woodson 

135-400 

MISSOURI. 

It  is  estimated  that  33,560,000  cubic  feet  of  gas,  valued  at  $7,210. 
were  produced  in  Missouri  during  1906.  This  gas  was  produced 
from  a  few  weUs  located  in  Bates,  Cass,  Clay,  and  Jackson  counties, 
being  used  for  domestic  purposes  in  the  towns  of  Himie,  Belton, 
West  Line,  and  Holt.  A  small  quantity  of  gas  produced  m>m  wells 
in  Kansas  City  is  used  for  industrial  purposes  by  the  owners  of  the 
weUs.  As  already  stated,  most  of  the  gas  consumed  in  Missouri  is 
piped  from  the  Kansas  gas  fields.  Some  of  the  cities  in  Missouri 
supplied  with  gas  from  Kansas  were:  Joplin,  Webb  City,  Carthage, 
Kansas  City,  St.  Joseph,  Weston,  and  CarterviUe. 

OKLAHOMA    AND   INDIAN   TERRITORY. 

Oklahoma,  including  Indian  Territory,  developed  some  very 
large  gas  wells  in  1906,  most  of  which  are  closed  in,  there  being  no 
market  for  the  product.  Several  lines  are  now  under  construction, 
and  gas  will  be  piped  to  points  of  consumption  during  the  current 
year.  Very  few  meters  are  used  in  the  State,  most  of  the  gas  used 
for  domestic  purposes  being  sold  at  flat  rates,  and  it  is  possible  to 
give  only  approximate  figures  of  production  and  consumption  in 
1906.  On  accoimt  of  the  abundant  supply  of  gas  and  the  lack  of 
markets,  the  price  received  for  the  gas  was  extremely  low.  The 
average  price  of  that  sold  for  domestic  purposes  was  11.8  cents  per 
thousana  cubic  feet,  and  of  that  sold  for  industrial  purposes,  3.9 
cents,  the  average  price  for  the  State  being  7.2  cents.  Some  of  the 
cities  whoUy  or  partly  supplied  with  gas  in  1906  were  as  follows: 
Bartlesville,  Cleveland,  Tulsa,  Ramona^  Pawhuska,  Ponca  City, 
Sapulpa,  Muskogee,  Claremore.  Inola,  Collinsville,  Ocheleta^igheart, 
Nowata,  Lenapan,  Skiatook,  Oologah,  Gotebo,  Okmulgee,  Blackwell, 
and  Wagoner. 


KATDRAL   OAS. 
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Depth  and  gas  pressujre  of  wells  in  Oklahoma  and  Indian  Territory ^  by  districts. 


District. 


Cherokee  Nation . . 
Chlckaaaw  Nation 

Comanche 

Creek  Nation 

Kay 

Kiowa 

Oaage  Nation 

Pawnee 


Depth,  in 
feet. 


} 


500-1,400 
400-1,190 

1,20&-1,700 
500-1,200 
375-  300 
870-2,100 

1,000-1,700 


Pieseure, 
in  poands. 


50-500 

220-250 

500-780 
100-425 
100-130 
250-620 
300-480 


ALABAMA. 


Eight  very  eood  gas  wells,  with  pressures  varying  from  75  to  135 

E>unas,  and  oepths  from  375  to  500  feet,  have  been  completed  in 
adison  County  by  the  New  York-Alabama  Oil  Company.  The  gas 
from  these  wells  was  used  in  1906  for  development  purposes  only,  the 
line  from  the  ^ts  field  to  Himtsville  being  m  course  of  construction. 
This  company  oegan  supplying  gas  to  consumers  about  the  middle  of 
1907,  ana  the  output  of  tne  wells  seemed  to  be  increasing  each  dav. 

Two  wells  which  produce  a  small  quantity  of  gas  have  been 
drilled  about  IJ  miles  southwest  of  the  corporate  limits  of  Mobile  in 
Mobile  County.    So  far  the  gas  from  these  wells  has  not  been  utilized. 


ARKANSAS. 


The  report  shows  a  slight  gain  in  production  of  natural  gas  in 
Arkansas  in  1906  over  that  of  1905.  Tne  gas  consumed  in  this  State 
comes  from  wells  located  in  the  Fort  Smith  district,  Sebastian  County. 
During  1906  some  very  good  wells  were  brought  in  in  this  district, 
the  product  of  which  was  not  sold  imtil  1907,  when  gas  was  supplied 
to  consumers  in  the  towns  of  Fort  Smith  and  Van  Buren.  It  is 
reported  that  these  wells  have  an  estimated  daily  capacity  of  from 
20,000,000  to  40,000,000  cubic  feet.  The  towns  wholly  or  parti v 
supplied  with  gas  in  Arkansas  in  1906  were  Fort  Smith,  Mansfieldf, 
and  Huntinj^n,  where  the  gas  is  used  for  domestic  purposes.  A 
small  quantity  of  gas  was  used  in  this  State  for  development  purposes 
in  1906. 


LOUISIANA. 


On  account  of  there  being  but  one  natural-gas  producer  of  impor- 
tance in  Louisiana  in  1906  it  was  thought  best  to  combine  the  figures 
of  tlus  State  with  those  of  Alabama  and  Texas.  During  1906  there 
were  11  gas  wells  drilled  in  the  Caddo  field,  10  of  which  have  been 
closed  awaiting  the  completion  of  pipe  lines  which  are  either  contem- 

Elated  or  under  construction  to  points  distant  from  the  field,  there 
ein^  no  market  for  the  gas  in  the  vicinity  of  the  wells.  A  good  gas 
well  m  Uie  Caddo  field  has  produced  35,000,000  cubic  feet  of  gas  daily. 
A  6-inch  line,  extending  from  this  gas  field  to  Shreveport  has  been  m 
operation,  supplying  the  towns  of  Mooringsport,  Blanchard,  Caddo 
Qty,  and  Shreveport  in  1906.  An  8-inch  hne  is  now  being  laid  from 
this  field.  Three  wells  in  Lafourche  Parish  produced  a  small 
quantity  of  gas,  which  was  utilized  for  farm  purposes. 
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TEXAS. 

With  the  exception  of  one  small  well  in  Bexar  County,  all  the 
natural  gas  consumed  in  Texas  is  from  wells  in  the  Navarro  Coimty 
field.  Tne  gas  is  furnished  to  domestic  consumers  in  the  town  of 
Corsicana. 

SOUTH   DAKOTA. 

The  principal  gas-producing  section  of  this  State  is  in  Hughes 
County,  where  some  artesian  wells  furnished,  in  1906,  suflBcient  gas 
to  supply  consumers  in  Pierre,  the  gas  being  used  chiefly  for  domestic 
purposes. 

In  Stanley  and  Sully  counties  a  few  wells  which  produce  a  small 
gas  output  have  been  drilled,  but  very  little  of  the  gas  has  been 
utilized.  It  is  probable  that  the  gas  produced  in  Stanley  Coimty, 
near  Fort  Pierre,  will  be  utilized  m  the  near  future  to  supply  tne 
town.  A  gas  tank  is  now  in  course  of  construction.  The  water  and 
gas  from  this  well  have  both  gone  to  waste  since  the  drilling  of  the 
well  almost  three  vears  ago.  Gas  from  the  wells  in  Sully  County 
has  been  used  chiefly  on  the  ranches  on  which  they  are  located. 

COLORADO. 

Nothing  new  can  be  added  to  information  furnished  in  previous 
reports  concerning  the  gas  production  of  this  State.  Most  of  the 
gas  consumed  comes  from  a  well  located  at  Boulder.  A  small  quan- 
tity is  also  utilized  in  the  Florence  field. 

WYOMING. 

The  gas  produced  from  wells  in  the  Douglas  field.  Converse  Coimty, 
in  1906  was  used  principally  for  heat,  light,  forge,  and  boiler  purposes. 

CALIFORNIA. 

The  California  natural-gas  situation  remains  practically  the  same  as 
in  1905,  no  new  gas  fields  naving  been  developed. 

CANABA. 

Quebec, — According  to  Mr.  J.  Obalski,  Canadian  superintendent  of 
mines,  natural-gas  wells  have  been  bored  in  the  St.  Lawrence  Valley 
to  depths  of  from  180  to  250  feet  and  have  obtained  gas  which  has 
been  piped  tx)  neighboring  villages.  It  is  proposed  to  reach  Three 
Rivers  with  an  8-inch  gas  main. 

Ontario. — The  following  statistics  regarding  the  production  of  natu- 
ral gas  in  Ontario,  Canada,  have  been  furnished  by  the  Ontario  Bureau 
of  Mines,  Toronto : 

SUUistics  of  TuUuraJrgaM  productitm  in  the  Promnte  of  Ontario,  Canada,  190t-1906, 


Year. 


1902. 
1903. 
1904. 
1905. 
1906. 


Miles  of  gas  Workmen 
pipe.       !  employed. 


Valoeof 

gas 
prMucC. 


SCO 

312 

231 

462} 

550 


107 
138 


130 
198 


9195, 96S 
199.  <36 
2S8.524 

•  316,470 
ttS.446 


WiMfor 

labor. 


955,619 
79,915 
53,974 
89,906 
M.966 


a  In  addition  gus  valued  al  933,000  was  produced  from  12  wells  at  Medicine  Hat,  Alberta,  Canada. 


petroleum; 


By  W.  T.  Griswold. 


IMPORTANT  FEATURES  OF  THE  YEAR. 

The  most  important  features  in  connection  with  the  production  of 
petroleum  in  the  United  States  during  the  year  1906  are  as  follows: 

(1)  The  extension  in  area  and  the  increased  daily  production  of 
oil  in  the  Mid-Continent  field. 

(2)  The  expansion  of  the  area  in  UUnois  from  which  oil  is  being 
produced.  Tnis  field  has  expanded  from  its  point  of  original  dis- 
covery near  Casey  to  the  southeast,  into  Lawrence  county. 

(3)  The  growtn  of  the  consumption  of  fuel  oil  in  California.  The 
consumption  of  fuel  oil  in  1906  in  this  State  exceeded  the  total  pro- 
duction of  the  California  field  during  the  year. 

(4)  The  falUng  off  in  the  production  from  the  pools  of  the  Coastal 
Plain  district  of  the  Gulf  States. 

(5)  The  continued  decrease  in  the  average  daily  production  from 
the  Appalachian  field. 

(6)  The  laying  of  the  second  pipe  line  from  the  Mid-Continent  field 
to  Whitinjg,  Ind.,  and  the  building  of  a  pipe  line  across  the  Isthmus  of 
Panama  tor  the  delivery  of  the  oil  from  the  California  field  to  the 
Atlantic  Ocean. 

PROJ>UCTION. 

The  production  of  petroleum  in  the  United  States  during  the  year 
1906  was  126,493^936  barrels.  This  Quantity  was  produced  from  the 
five  great  fields  as  follows:  Appalacnian  field,  27,741,472  barrels; 
Lima-Indiana-Illinois  field,  21,951,711  barrels;  Mid-Continent  field, 
21,718,648  barrels;  Gulf  field,  21,645,425  barrels;  California  field, 
33,098,598  barrels;  and  besides  these  (]^uan titles,  338,082  barrels  were 
produced  from  scattering  States,  principally  Colorado  and  Wyoming. 

This  production  is  made  up  of  what  for  lack  of  better  terms  may  be 
called  tne  two  great  classes  oi  petroleum — illuminating  crude  and  fuel 
crude.  These  distinctive  names  are  not  absolutely  correct,  as  all 
petroleum  furnishes  some  illuminating  oil  and  any  petroleum  may 
be  used  for  fuel.  The  greater  part  of  the  oil  from  the  Gulf  and 
the  California  fields,  however,  is  consumed  as  fuel,  while  but  a  small 
proportion  of  that  produced  in  the  other  fields  is  so  consumed. 

Just  what  proportion  of  the  different  commercial  products  may  be 
obtained  from  the  crude  petroleums  of  the  different  fields  of  the 

•  Ttie  ■tatistfcal  tablet  in  this  report,  as  in  preceding  reports,  were  complied  chiefly  by  lllsa  &^\st 
HiU,  of  thiB  office. 
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United  States  can  not  be  definitely  stated.  Such  proportionate  pro- 
duction depends,  to  some  extent,  on  the  requirements  of  the  market 
and  on  the  purpose  of  the  refiner.  Any  of  the  different  oils  can  be 
made  to  produce  more  or  less  of  a  particular  commercial  product 
within  certain  limits.  The  following  table  shows  approximately  the 
percentages  of  the  different  commercial  products  obtained  from  the 
oils  of  the  different  fields  in  the  United  States: 

Percentage  of  approximate  average  yield  of  leading  products  from  different  hinds  of  crude 

oily  by  fields.^ 


Product. 


Naphthas— gasoline,  benzine, 
etc 

Illuminating  oil 

Lubricating  oils  (including 
grease 

Gas  oil 

Fuel  oil  (including  aoid  oil  and 
asphaltum  oil  and  asphalt) . 

Paraffin  wax 

Total 


lac! 


£ian. 


12.0 
67.0 

12.5 

4.0 

2.0 


97.5 


Lima- 
Indiana. 


11.5 
43.0 

15.0 

25.0 

2.0 


96.5 


Illi- 
nois. 


3.5 
39.0 


56.0 


98.5 


Mid-Con- 
tinent. 


11.0 
41.0 


I 


25.0 
20.0 


Oulf. 


3.0 
15.0 

6.0 
45.0 

28.0 


97.0        97.0 


CaU- 
fomia. 


1 


6.0 
18.0 

1.5 

72.0 


97.5 


Corsi- 
cana. 


7.0 
50.0 


I 


4ao 


97.0 


Colo- 
rado. 


a5 
35.0 

3.0 


55.0 


96l5 


a  Report  Commissioner  of  Corporations  on  the  Petroleum  Industry,  pt.  1,  May  20,  1907,  p.  106— 
except  as  to  crude  oil  from  Illinois  the  test  given  in  the  table  being  for  oil  from  only  one  part  of  the 
State. 

Production  of  crude  oil  for  illuminating  purposes. — In  the  year  1900 
the  Appalachian  field  produced  36,295,433  barrels  of  petroleum,  the 
CTeatest  quantity  ever  taken  in  one  year  from  that  field.  Since 
tnat  date  there  has  been  a  steady  falling  off  in  the  yearly  production 
of  the  Appalachian  field  as  follows,  expressed  in  percentage  of  the 
year  1900:  7.4  per  cent  in  1901,  11.8  per  cent  in  1902,  13  per  cent  in 
1903, 13.5  per  cent  in  1904,  19.1  per  cent  in  1905,  and  23.6  per  cent  in 
1906.  It  is  probable  that  the  production  from  the  Appalachian  field 
will  continue  to  decrease  each  year,  as  there  are  very  few  untested 
areas  within  the  limits  of  the  field  that  could  contain  a  large  pool 
of  oil. 

The  quantity  of  oil  produced  from  the  Lima-Indiana-IUinois 
field  was  523,544  barrels  less  than  the  production  of  the  year  1905. 
That  the  falling  off  in  output  from  this  field  is  so  slight  is  due  to  the 
large  new  producing  area  m  Illinois  that  has  been  aoded  to  the  field. 
This  portion  of  the  field  increased  in  production  from  181,084  barrels 
in  1905  to  4,397,050  barrels  in  1906.  The  older  portion  of  the  field 
included  in  western  Ohio  and  Indiana  shows  a  f  allmg  off  in  the  quan- 
tity produced  since  the  year  1904,  when  24,689,184  barrels  of  oil 
were  taken  from  the  groimd.  In  the  year  1905  this  quantity 
decreased  by  9.7  per  cent,  and  in  1906  by  21.3  per  cent. 

The  Mid-Continent  oil  field  produced  more  oil  in  1906  than  in  any 
previous  year.  The  production  of  this  field  has  rapidly  increased 
since  1902.  During  this  period  the  oil  development  has  been  carried 
south  until  at  the  end  of  1906  it  extended  from  Humboldt,  Kans.,  to 
15  miles  south  of  Tulsa,  Ind.  T. 

The  oil  production  of  Colorado  and  most  of  that  of  Wyoming 
should  be  added  to  the  illuminating  crude-oil  supply.  The  totfu 
quantity  of  crude  oil  for  illuminating  purposes  produced  in  the  year 
1906  was  71,749,913  barrels. 
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PRODUCTION  AND  VALUE. 

In  the  following  table  is^ven  a  statement  of  the  total  production 
of  crude  petroleum  in  the  United  States  during  the  years  1905  and 
1006;  also  the  value  of  this  production,  with  tne  average  price  per 
barrel  of  the  petroleum  from  each  State : 

Total  quaniity  and  value  of  crude  petroleum  produced  in  the  United  States  and  the  average 

price  per  biirel  in  1906  and  1906^  by  States, 


State. 


Califonila. 

Colondo 

nUnots 

Indiana 

Indian  Tenltory 

OUaboma. 

"ga-TinftJi 

KeniQcky 

Tennceaee 

Loidalana 

Mfff?*<g»^Ti 

MlHOIUl 

New  York 

Ohio 

FenneylTania... 

Texae 

Wert  Viiginia... 
Wyoming 

Total 


1905. 


Onantity 
(oanels). 


} 


33,427,473 

376,238 

a  181,084 

10,964,347 

12,013,405 

1,217,337 

8,910,416 

3,100 

1,117,662 
16,346,660 
10,437,105 
28,136,180 
11,578,110 
8,451 


134,717,680 


Value. 


$8,201,846 

337,606 

116,561 

9,404,909 

6,546,398 

943,211 

1,601,325 

3,320 

1,557,630 
17,054,877 
14,653,278 

7,552,262 

16,132,631 

51,545 


84,157,399 


Average 

price  per 

barrel. 


10.245 
.897 
.644 
.858 

.545 

.776 

.180 

1.071 

1.304 
1.043 
1.404 
.268 
1.393 
6.10 


.625 


1906. 


Quantity 
(barrels.) 


33,098,698 

327,682 

4,807,060 

7,673,477 

21,718,648 

1,213,648 

9,077,528 

3,600 

1,243,617 
14,787,763 
10,266,893 
12,667,897 
10,120,936 
a7,000 


126,493,936 


Value. 


19,553,430 

262,676 

3,274,818 

6,770,066 

9,616,198 

1,031,629 

3,567,838 

4,800 

1,996,377 
16,997,000 
16,606,943 

6,666,678 

16,170,293 

049,000 


92,444,735 


Average 

;)ricei 

barre 


price  per 
b1. 


10.280 
.802 
.745 
.882 

.443 

.850 

.392 

1.397 

1.605 
1.140 
1.618 
.622 
1.608 
7.000 


.731 


a  Estimated. 

The  increase  or  decrease  in  the  production  by  States,  as  well  as 
the  percentage  of  increase  or  decrease  in  1906  compared  with  1905,  are 
sho^  in  ti^f oUowmg  table : 

Total  production  of  crude  petroleum  and  percentage  of  increase  or  decrease,  by  States,  in 

1906 f  as  compared  with  1905,  in  barrels. 


Stote. 


GtBioiiila 

Coloiado 

nUnola: 

TniHana 

Indian  Tenttory, 
Oklahoma  •••... . 

Kentucky 

Temieeaee 

Locdslana 

lilohlgan 

IflMOtUl 

KewYork 

(Nilo 

Penneylvanla. . . . 

Texas 

WMtViiglnia... 
Wyoming. ...... 

Total 


} 


Production. 


1905. 


33,427,473 
376,238 
181,064 

10,964,247 

12,013,405 

1,217,337 

8,910,416 

3,100 

1,117,562 
16,346,660 
10,437,195 
28,136,180 
11,578,110 
8,454 


134,717,580 


1906. 


o3,  Iwo,  uvo 

327,662 

4,397,060 

7,673,477 

21,718,648 

1,213,648 

9,077,628 

3,600 

1,243,517 
14,787,768 
10,266,893 
12,567,897 
10,120,935 
0  7,000 


126,493,936 


Increase. 


4,215,966 


9,706,153 


167, 112 

40O 

126,935 


Decrease. 


328,875 
48,666 


3,290,770 


3,789 


1,668,897 

180,302 

15,508,292 

1,457,176 

1,454 


8,223,644 


Percentage. 


Increase. 


2,328.18 


80.79 


1.88 
12.90 
11.27 


Decrease. 


0.98 
12.93 


3a  01 


.31 


9.64 

1.73 

55.33 

12.60 

17.20 


6.10 


a  Estimated. 
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RANK  OF  STATES. 


In  the  two  following  tables  is  shown  the  rank  of  the  several  States 
of  the  United  States  with  reference  to  the  petroleum  industry.  In 
the  first  table  the  States  are  ranked  as  to  the  quantity  of  oil  pro- 
duced and  in  the  second  table  as  to  the  value  of  the  oil  production. 

California  maintains  its  first  place  as  to  quantity,  having  produced 
nearly  one-fourth  of  the  total  production  of  the  United  States. 
Kansas,  Indian  Territory,  and  Oklahoma  occupy  Jointly  the  second 

glace.  If  the  production  of  these  States  were  separated,  it  is  proba- 
te that  Indian  Territory  would  fall  into  seventh  place,  while  the 
other  two  States  would  be  much  farther  down  the  list. 

In  the  rank  of  States  as  to  the  value  of  the  oil  produced,  Ohio 
stands  first  with  Pennsylvania  and  West  Virginia  second  and  third. 


19IK. 

ISOO. 

Slate. 

Bank. 

qunntily. 

■gc- 

Stalo. 

R«ik. 

«u«ntlly. 

Fwniic- 

CWlfomia 

3 

1 : 

s 

}  '• 

J3,«7.173 

2S,  13C  ]t» 

U,  013.  IBB 
11,578,110 

Uht37.1B3 
S,910,4ia 
1.217,337 
t,n7,5BZ 

ss 

8,4M 
3,100 

lilS 

is 

.13 
.01 

CalKoniia 

2 

I 

13 

1  " 

33,088.S» 

21, 718,  (MS 
H.TS7.TS3 

ss-s 

iD,i:a,S3S 

!:SS 

l.Zll,M8 

zn.tffi 

7,000 

3.au 

».17 

IndiBD  TciTitaiT. 

TX^'^:.:::. 

Safa"':;;; 

l.U 

^^ 

Now  York'.'.'.'.!.""! 

SSK?" 

NflW  York 

.« 

^■■■'F 

2'iJESiSf 

1 

MlMouri 

IH,  717,380 

loaoo 

m.w3,» 

1S05.          . 

1906. 

Stat«. 

PeiOTit- 

age. 

SUte. 

Rank. 

Valua. 

Ftaowt- 

Sf^vi-riti^-:;:: 

1    I 

»17,aH,S77 
ie,132,fi3l 
11,«S3,27S 

SSSiS 

7,SiI,2G2 
«.Me,398 
l,e01,32S 

i;557:6» 

W,21I 

337,006 
110,  S«l 

34,885 

20.27 

1! 

7,78 

1.90 
1.8S 

.40 
.14 

Ohio 

Wut  Virginia... 
IndloD  Territory  . 

1; 

i 

1: 

tie,  W7, 000 

B,fli6,m 

B,K>3,430 
8,770,096 
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^;;:;;;: 

Michigan.'.'.'.'.*.!*! 
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PRODUCTION    OF   CRUDE    PETROLEUM    IN    THE   UNITED   STATES 

PROM  1859.  TO  1906,  INCLUSIVE. 

In  the  following  table  will  be  found  a  statement  of  the  production 
of  crude  petroleum  from  each  State  of  the  United  States  from  the 
year  1859  to  and  including  the  production  of  the  year  1906: 

Production  0/ crude  petroleum  in  the  United  States,  1859-1906,  by  years  and  by  States,  in 

barrels  of  4t  gallons. 


Year. 

Pennsyl- 
vania and 
New  York. 

Ohio. 

West 
Virginia. 

California. 

Kentucky 

and 
Tennessee. 

Colorado. 

Indiana. 

Illinois. 

1860 

2,000 
500,000 

2,113,600 
3,056,600 
2,611,300 
2,116,100 
2,407,700 

3,507,700 
3,347,300 
3,646,117 
4,215,000 
5,260,745 

5,205,234 
6,203,104 
0,803,786 
10,026,045 
8,787,514 

8,068,006 
13,135,475 
15,163,402 
10,685,176 
26,027,631 

27,376,500 
30,053,500 
23,128,380 
23,772,200 
20.776,041 

25,708,000 
22,356,108 
16,488,668 
21,487,435 
28,458,206 

33,000,236 
28,422,377 
20,314,513 
10,010,090 
10,144,300 

20,684,421 
10,262,066 
15,048.464 
14,374,512 
14,550,127 

13,831,006 
13,183,610 
12,518,134 
12,230,096 
11,554,777 

11,500,410 

1800 

1061 

1808 

1068 

1884 

1866 

1866 

1887 

1 

1808 

1800 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

31,763 
20,888 
38,179 
20,112 
38,940 

33,867 
30,761 
47,632 
00,081 
661,580 

1,782,070 

5,022,632 

10,010,868 

12,471,466 

16,124,656 

17,740,301 
16,362,021 
16,240,769 
16,702,154 
10,545,233 

23,941,160 
21,560,515 
18,738,708 
21, 142, 108 
22,362,730 

21,648,083 
21,014,231 
20,480,286 
18,876,631 
16,346,660 

14,787,763 

120,000 
172,000 
180,000 
180,000 
179,000 

151,000 

128,000 

126,000 

90,000 

91,000 

102,000 
145,000 
119,448 
544,113 
492,578 

2,406,218 
3,810,086 
8,445,412 
8,577,624 
8, 120, 125 

10,010,770 
13,090,045 
13,615,101 
13,910,630 
16,195,675 

14, 177, 126 
13,513,345 
12,899,305 
12,644,686 
11,578,110 

10,120,035 

12,000 
13,000 
15,227 
19,858 
40,552 

99,862 
128,636 
142,857 
262,000 
325,000 

377, 145 
678,572 
690,333 
303,220 
307,360 

323,600 
385.049 
470, 179 
705,969 
1,208,482 

1,252, 7/V 
1,903,411 
2,257,207 
2,642,095 
4,324,484 

8,786,330 
13,964,268 
24,382,472 
29,649,434 
33,427,473 

1877 

1878 

1870 

1880 

1881 

1882 

1883 

4,755 
4,148 
5,164 

4,726 
4,791 
5,096 
5,400 
6,000 

9,000 
6,500 
3,000 
1,500 
1,500 

1,680 
322 

5,568 
18,280 
62,250 

137,250 
185,331 
554,286 

1,217,337 
1,213,548 

1884 

1885 

1886 

1887. 

76,295 
297,612 
316,476 
368.842 

665,482 
824,000 
694,  o90 
515,746 
438,232 

361,450 
uo4,  <Kj4 
444,383 
390,278 
317,385 

460,520 
306,901 
483,925 
501,763 
376,238 

327,582 

1888 

1880 

1800 

1801 

1802 

18B3 

1804 

1806 

1806 

1807 

1898 

1800 

1000 

1001 

1002 

1003 

33,375 
63,496 

136,634 

696,068 

2,335,293 

3,688,666 

4,386,132 

4,680,732 
4,122,356 
3,730,90/ 
3,848,182 
4,874,392 

5,757,086 

7,480,806 

0,186,411 

11,330,124 

10,064,247 

7,673,477 

1,460 
900 

675 
521 
400 
300 
200 

250 
500 
360 
360 
200 

250 
200 

1004 

1906 

1006 

181,084 
4,397,050 

Total. 

676^213,803 

354,042,657 

175,044,422 

162,217,450       4,455,734 

8,542,434   84,999,474 

4,584,710 

21650— M  B  1906- 
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Production  of  crude  petroleum  in  the  United  States^  1859-1906 ^  by  years  and  by  States,  in 

barrels  of  42  ^aWorw---Coiitinued. 


Year. 

Kansas. 

Texas. 

Missouri. 

Indian 
Terri- 
tory. 

Wyo- 
ming. 

Louisi- 
ana. 

United  States. 

Total  value. 

1859 

2,000 
500,000 

2,113,609 
3,056,090 
2,611,309 
2,116,109 
2,407,700 

3,697,700 
3,347,300 
3,646,117 
4.215,000 
5,260,746 

6,205,234 
6,293,194 
9,893,786 
10,926,945 
8,787,514 

9,132,660 
13,350,363 
15,396,868 
19,914,146 
26,280,123 

27,661,238 
30,349,897 
23,449,633 
24,218,438 
21,858,785 

28,064,841 
28,283,483 
27,612,025 
35,163,513 
45,823,572 

64,292,655 
60,514,657 
48,431,066 
49,344,516 
52,892,276 

60,960,361 
60,475,516 
65,364,233 
57,070,850 
63,620,629 

69,389,194 

88,766,916 

100,461,337 

117,060,960 

134,717,680 

126,493,936 

132,000 

I860 

4,800,000 
1,035,668 

1861 

1862 

3,209,525 
8,225,663 

1863 

1864 

20,896,576 
16,460,853 

13,455,396 
8,066,093 
13,217,174 
23,730,450 
20,603,754 

22,601,180 
21,440,503 
18,100,464 
12,647,527 
7,. 368, 133 

22,982,822 
31.788.566 

1866 

1866 

1867 

1868 

1869 

1870 

1871 

1872 

1873 

1874 

1875 

1876 

1877 

1878 

18,044,520 
17,210,708 
24,600,638 

23,512,051 
23.631.165 

1879 

1880 

1881 

1882 

1883 

25,740,252 
20,476,924 
19,193,694 

20,028,467 
18,856,606 
17,950,353 
26,963,340 
35,365,105 

30,626,553 

1884 

1886 

1886 

1887 

1888 

1889 

600 
1,200 

1,400 

6,000 

18,000 

40,000 

44,430 

113,671 
81,098 
71,980 
69,700 
74,714 

179,151 

331,749 

932,214 

4,260,779 

<fl2,013,495 

d21,718,648 

48 
64 

64 
45 
60 
60 
60 

1,460 

66,976 

546,070 

669,013 

836,039 

4,393,658 
18,083.668 
17,966,672 
22,241.413 
28,136,189 

12,667,897 

.    20 

278 

26 
10 
60 
8 
10 

43 

19 

10 

132 

01,602 

62,336 
a  767 
a3,000 
a  2, 672 
a  3, 100 

a3,600 

1890 

1801 

30 
80 
10 
130 
37 

170 
626 

1892 

25|906!463 

1893 

28,932,326 
35,522,005 
57,691,279 

58,518,700 
40,029,611 
44,193,350 
64,603,904 
75,752,691 

66,417,335 
71,178,910 
94,604,050 
101,175,455 
84,157,399 

92,444,735 

1894 

2,369 
3,455 

2,878 
3,650 
5,475 
5,560 
5,460 

6,400 
6,253 
8,960 
11,642 
8,454 

/7,000 

1896 

1896 

1897 

1898 

1899 

1900 

6,472 

10,000 
c 37, 100 
c 138, 911 
d  ,366,748 
(«) 

(0 

1901 

1902 

1903 

1904 

1906 

1906 

548,617 

917,771 

2,958,958 

8,910,416 

9,0n,628 

Total. 

39,947,629 

106,497,296 

17,471 

1,660,313 

76,446 

22,413,290 

1,640,513,128 

1,534,770,936 

a  IncludCvS  the  production  of  Michigan. 

b  Includes  production  of  Michigan  and  small  production  in  Oklahoma. 

^Includes  production  of  Oklahoma. 

A  Includes  production  of  Indian  Territory  and  Oklahoma. 

« Included  with  Kansas. 

/  Estimated. 

Olli  FIEI.DS  OF  THE  ITNITEB  STATES. 

The  area  of  the  United  States  from  which  petroleum  and  natural 
gas  have  been  produced  in  commercial  quantity  may  be  divided  into 
five  great  fields  and  a  few  scattering  States.  The  division  into  fields 
is  governed  by  the  qualitv  of  oil  produced  and  the  geographic  loca- 
tion. Four  of  the  great  nelds  include  more  than  one  State,  and  one 
State  enters  into  two  fields.  This  is  Ohio,  which  in  its  eastern  and 
southern  part  belongs  to  the  Appalachian  field  and  in  its  northwest- 
em  part  to  the  Lima-Indiana-Iliinois  field.  The  division  of  the  oil 
territory  into  fields  allows  the  production  of  one  year  to  bo  compared 
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with  those  of  previous  years  for  oils  that  find  diflFerent  uses  in  the 
commercial  world,  and  by  considering  each  of  the  great  fields  as  a 
unit  the  rate  of  increase  or  decrease  in  the  production  of  oil  of  par- 
ticular quaUty  can  be  followed  from  year  to  year. 

Apvatachian  field, — This  field  produces  oil  of  paraflSn  base  of  the 
very  test  quality.  The  field  extends  along  the  western  side  of  the 
Appalachian  Mountains  from  New  York,  through  Pennsylvania, 
southeast  Ohio,  West  Virginia,  and  Kentucky  into  Tennessee. 

LimarIndian(i-IUinoi8  field, — This  field  furnishes  oil  having  a  par- 
aflSn  base,  but  containing  a  percentage  of  sulphur.  The  field  includes 
the  northwestern  part  or  Ohio,  a  strip  through  the  middle  of  Indiana, 
and  the  southeastern  portion  of  Illinois.  There  is  some  doubt  as  to 
whether  the  oil-producing  area  of  Illinois  should  rightly  be  added  to 
the  Lima-Indiana  field,  as  the  oil  is  not  produced  from  the  same 
geologic  horizon. 

Mm- Continent  field, — This  field  produces  oil  with  a  mixed  asphalt 
and  paraflSn  base.  The  quality  of  oil  produced  from  different  sections 
differs  materially.     The  area  included  within  the  field  is  the  western 

Portion  of  Missouri,  the  State  of  Kansas,  and  Oklahoma  and  Indian 
'erritories. 

Gulf  field, — The  greater  portion  of  the  oil  from  the  Gulf  field  has  an 
asphalt  base,  with  qualities  favorable  for  use  in  the  manufacture  of 
luoricants  and  as  a  fuel.  This  oil  comes  from  the  coastal  plains  of 
Texas  and  Louisiana.  In  the  central  portion  of  Texas  a  Ughter  oil 
is  produced  from  the  Corsicana  district,  which  is  also  included  in  the 
Gidf  field. 

California  field, — California  produces  large  quantities  of  oil  of 
asphalt  base.  The  present  area  of  production  is  in  southern  California 
and  at  the  south  end  of  the  San  Joaquin  Valley. 

Other  States, — Small  quantities  of  oil  have  been  produced  for  a 
niunber  of  years  from  Wyoming,  Colorado,  and  Michigan.  There  are 
indications  of  oil,  but  no  actual  production  from  a  number  of  other 
States.  Wyoming  shows  the  greatest  probabiUty  of  developing  an 
ofl  field  of  large  importance. 


PRODUCTION  BY  FIELDS. 

In  the  following  tables  are  given  the  production  of  petroleum  in 
the  United  States  by  fields. 

The  first  table  gives  the  production  of  each  field  from  1901  to  1906, 
inclusive.  The  second  table  gives  the  percentage  that  the  produc- 
tion of  each  field  bears  to  the  total  production  of  the  Unitea  States 
from  1901  to  1906,  inclusive.  The  third  table  gives  the  quantity, 
total  value,  and  price  per  barrel  of  the  petroleum  produced  in  each 
field  of  the  United  States  during  the  year  1906. 

Production  of  petroleum  in  the  United  States,  1901-1906,  by  fields,  in  barrels. 


Field. 


Appalachian. 

Luna-I  ndiaxia-Illinois 

ICld-Contlnent 

Gulf 

California 

other 

Total 


1901. 


33,618,171 

21,933,629 

189, 151 

4,393,658 

8,786,330 

468,255 


69,389,194 


1902. 


1903. 


32,018,787 
23,358,826 

368,849 
18,632,275 
13,984,268 

403,911 


88,766,916 


31,558,248 
24,080,264 
1,071,125 
18,873,343 
24,382,472 
495,885 


100,461,337 


1904. 


31,408,567 
24,689,184 
5,617,527 
25,200,371 
29,649,434 
515,877 


1905. 


29,366,960 
22,475,255 
12,013,495 
37,046,605 
33, 427, 473 
387,792 


1906. 


27,741,472 
21,951,711 
21,718,648 
21,645,425 
33,098,598 
338,082 


117,080,^0  Ua4,l\l,SWi\  \2fe,*SR,'JKfc 
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Percentages  of  total  crude  petroleum  produced  in  the  several  fields ^  1901-1906, 


Field. 


Appalachian 

Luna^Indiana- Illinois . 

Mid-Continent 

Gulf 

California 

Other 


Total. 


1901. 

1902. 

1903. 

1904. 

1905. 

48.45 

36.07 

31.41 

26.83 

21.80 

31.61 

26.31 

23.97 

21.08 

16.68 

.27 

.42 

1.07 

4.80 

8.92 

G.33 

20.99 

18.79 

21.52 

27.50 

12.66 

15.75 

24.27 

25.33 

24.81 

.68 

.46 

.49 

.44 

.29 

100.00 

100.00 

100.00 

100.00 

100.00 

1906. 


21.93 
17.35 
17.17 
17.11 
26.17 
.27 


100.00 


Quantity,  total  value,  and  price  per  barrel  received  at  wells  for  crude  petroleum  produced 

in  the  United  States  in  1906,  by  fields. 


Field. 


Appalachian 

Lima-Indiana- Illinois . 

Mid-Continent 

Gulf 

California 

Other 

Total 


Quantity  in 
barrels. 

Value. 

27,741,472 
21,951,711 
21,718,648 
21,645,425 

OOf  \JaOf  oWS 

338,082 

$43,633,601 

19,202,525 

9,615,198 

10,123,416 

9,553,430 

316,565 

126,493,936 

92,444,735 

Price  per 
barrel. 


$1,573 
.875 
.443 
.468 
.280 
.936 


.731 


THE  APPALACHIAN  OIL  FIEIiD. 

Geoloay. — The  great  Appalachian  oil  field,  which  extends  from 
Wellsville,  N.  Y.,  along  the  western  slope  of  the  Allegheny  Mountains 
to  the  north  boundary  of  Tennessee,  produces  its  oil  and  ffas  from 
porous  sandstones  and  conglomerates  which  are  embedded  in  and 
underlain  by  great  masses  of  shale.  These  sandstone  beds  are  each 
of  large  extent,  underlying  many  counties  and  in  some  cases  extending 
into  a  number  of  States.  They  occupy  a  position  in  the  geological 
column  of  over  2,000  feet,  extending  from  the  Allegheny  rormation 
of  the  Pennsylvanian  (Carboniferous  period)  to  the  base  of  the  Devon- 
ian period. 

In  general  the  field  occupies  the  bottom  and  western  side  of  a  large 
spoon-shaped  trough.  In  detail  the  slope  of  the  beds  is  not  reralar, 
but  is  affected  by  two  sets  of  foldings.  The  main  fold  has  a  nortneast 
and  southwest  strike,  generally  parallel  to  the  ridges  of  the  Appala- 
chian Mountains.  This  is  crossed  by  a  secondary' fold  of  less  pro- 
nounced character  at  nearly  right  angles  to  the  first.  This  combma- 
tion  forms  a  system  of  structures,  which  consist  of  canoe-shaped 
basins  and  elongated  domes.  The  structural  condition  of  the  rock 
is  the  important  factor  in  the  accumulation  of  the  oil  and  gas,  the 
exact  location  of  which  is  governed  by  the  miantity  of  saline  water 
contained  within  a  particular  sandstone.  The  younger  or  higher 
sands  in  the  geological  column  are  found  to  be  completely  saturated 
by  salt  water  over  a  greater  extent  than  the  older  or  lower  sandstones. 
Tiiis  causes  the  oil  accumulations  to  be  higher  up  on  the  anticlines 
in  the  younger  rocks,  and  mostly  within  tne  synclines  in  the  older 
or  lower  sandstone  beds. 

Oils  of  the  Appalachian  field. — Almost  the  entire  product  of  the 
Appalacman  field  is  sold  under  the  head  of  Pennsylvania  oil.  There 
are  certain  districts,  such  as  Tiona  and  Middle  districts,  where  the 
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quality  demands  a  premium  of  10  to  15  cents  above  the  regular 
Fernisylvania  grade.     Certain  limited  areas  of  Ohio  and  West  Virginia 

Sroduce  oils  not  fully  up  to  the  regular  Pennsylvania  standard, 
[one  of  the  oil  of  Kentucky  and  Tennessee  brings  as  high  a  price  as 
Pennsylvania  oil  and  some  of  the  oil  only  about  30  per  cent  of  the 
price. 

In  certain  districts,  such  as  Franklin  in  Pennsylvania,  Petroleum 
and  Volcano  in  West  Virginia,  and  Mecca  and  Belden  in  Ohio,  a  natu- 
ral lubricating  oil  is  proouced.  This  oil  brings  a  high  price,  but  the 
quantity  is  very  small  when,  compared  with  the  total  production  of 
tne  Appalachian  field. 

PRODUCTION  OP  THE  APPALACHIAN  PIELD. 

In  the  following  table  is  given  the  production  of  the  Appalachian 
field  by  States  and  months  for  the  year  1906. 

The  figures  contained  within  this  table  are  made  up  by  compilation 
of  the  quantities  published  by  the  various  common  carrier  pipe-line 
compamee,  combined  with  figures  furnished  by  all  the  companies  that 
operate  private  pipe  lines  within  the  Appalachian  field.  During  a 
portion  of  the  year  the  Buckeye  Pipe  Line  Company  did  not  separate 
m  its  published  statements  the  runs  of  Macksburg  oil  from  those  of 
Lima  oil.  The  division  of  these  runs  could  not  oe  procured,  upon 
request,  from  the  Standard  Oil  Company,  the  controlling  owners  of 
the  Buckeye  Pipe  Line  Company.  It  was  found  upon  examination 
that  almost  exactly  SSJ  per  cent  of  the  total  runs  of  the  Buckeye 
Pipe  Line  were  from  the  Macksburg  division  for  a  number  of  months 
pnor  to  and  after  the  months  in  which  the  separate  runs  were  not 
published.  Therefore,  to  fill  in  the  months  in  which  information 
was  lacking,  33}  per  cent  of  the  total  runs  of  the  Buckeye  Pipe  Line 
for  these  months  were  assumed  to  be  from  the  Macksburg  division. 
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In- the  following  table  is  given  the  total  production  of  tlie  Appa- 
lachian field  from  the  year  1859  to  1906,  inclusive.  In  the  second 
<»lunm  is  given  the  percentage  that  tliis  production  is  of  the  full  pro- 
duction of  the  United  States;  the  increase  or  decrease  in  barrels  each 
year  is  given  in  the  third  colunm,  and  the  averse  yearly  price  per 
barrel  of  Pennsylvania  crude  in  the  fourth. 
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Production  ofpttroleum  in  the  Appalachian  jield,  1859-1906,  tn  bardt. 
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In  the  last  few  years  the  production  of  the  Appalachian  field  has 
dropped  from  over  a  half  of  the  total  production  of  the  United  States 
to  less  than  one-fourth.  This  has  come  to  pass  not  so  much  by  the 
falling  off  in  the  production  of  the  field  as  by  the  great  increase  in  the 
quantity  of  oil  produced  in  other  portions  of  the  United  States.  The 
Appalachian  field  produced  8,553,961  barrels  of  oil  less  in  1906  than 
in  1900,  the  year  of  greatest  production. 

In  the  following  table  is  given  the  production  of  the  Appalachian 
field,  by  States,  from  1900  to  1906,  inclusive: 

Production  of  petrolmim  in  the  Appalachian  Jield,  1900-1906,  by  Stale»,  in  barreU. 
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Iq  the  following  table  is  shown  the  production  of  the  Appalachian 
field,  by  States,  in  the  years  1905  and  1906,  with  the  increase  and 
decrease  for  each  State  and  the  percentage  of  increase  or  decrease 
as  compu-ed  with  the  previous  year. 

PnduHwn  of  p^rokum  in  the  Appaladiia 
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In  the  following  table  is  given  the  quantity,  value,  and  price  per 
barrel  of  the  oil  produced  in  the  Appalachian  field  during  the  year 
1906,  by  States: 
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In  the  two  following  tables  are  given  the  production  of  crude 

fetroleum  in  the  Appalachian  oil  field  from  1901  to  1906,  the  fii^t 
7  months  and  the  second  b^  days. 

These  tables  are  valuable  m  ao  much  as  they  show  what  months  of 
each  year  made  the  highest  average  production,  and  also  for  the 
comparison  of  the  average  daily  recortis  of  previous  years  with  the 
production  as  reported  hy  the  press  each  day. 
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In  the  following  table  is  given  the  average  daily  production  in  the 
Appalachian  oil  field  from  1901  to  1906,  by  months  and  years: 
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The  petroleum  of  the  Appalachian  field  is  transported  almost 
entirely  by  pipe-line  companies.  In  this  method  of  transportation 
the  separate  tanks  at  eacn  well  in  the  oil  fields  are  connected  to  a 
large  tank  at  a  general  receiving  station  for  the  district  by  small  pipe 
lines.  The  station  is  located,  when  possible,  on  land  lower  than  the 
location  of  the  producing  wells,  so  that  the  oil  in  the  tanks  at  the 
wells  will  flow  by  gravity  to  the  inain  receiving  station.  When  Uiis 
is  not  possible,  the  oil  la  forced  to  the  receiving  station  by  small 

Eumps  run  by  ^s  or  other  engines  in  the  field.  For  this  service  the 
lase  owner  is  given  credit. 

At  the  main  receiving  station  are  large  and  powerful  pumps  of  the 
highest  mechanical  efficiency  run  by  triple  expansion  engmes,  the 
steam  being  furnished  from  boilers  of  from  300  to  350  horsepower. 
These  pumps  draw  the  oil  from  the  receiving  tanks  and  force  it  into 
the  main  pipe  lines  imder  pressure  of  from  600  to  800  pounds  to  the 
square  inch.  The  main  pipe  lines  are  usually  6  or  8  inches  in  diame- 
ter, laid  in  straight  lines  over  hills  and  valleys  from  one  pump  station 
to  another.  The  pump  stations  are  located  from  30  to  50  miles 
apart.  The  main  trunk  lines  are  capable  of  transporting  from  20,000 
to  30,000  barrels  of  oil  in  twenty-four  hours. 

In  the  transportation  of  oil  by  pipe  fines  there  is  a  loss  due  mainly 
to  three  causes — leakage  from  pipes  and  tanks,  evaporation,  and  the 
forming  of  B.  S.  in  the  tanks  (the  brown  sediment  from  the  par- 
tially solidified  paraffin).  To  equalize  for  this  loss,  2  per  cent  is 
deducted  from  the  actual  measured  quantity  of  oil  taken  from  each 
tank. 

The  runs  of  a  pipe  line  represent  the  number  of  barrels  of  oil 
received  from  the  tanks  at  wells  after  the  deduction  of  2  per  cent 
has  been  made.  The  shipments  of  a  pipe  line  represent  the  number 
of  barrels  of  oil  delivered  to  the  refineries  or  other  consumers  of  oil. 

The  net  stock  of  a  pipe  line  is  the  actual  quantity  of  merchantable 
oil  that  a  pipe  line  Has  in  its  tanks  or  pipes.    This  stock  does  not 
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always  check  with  the  difference  between  the  quantity  received  and 
the  quantity  dehvered,  owing  to  the  receipt  of  2  per  cent  in  excess  of 
the  quantity  credited  to  the  runs  and  to  the  loss  from  different  causes. 

Besides  runs  and  shipments,  pipe  lines  have  irregular  receipts  and 
make  irregular  deliveries.  These  are  receipts  from  and  deliveries  to 
other  pipe  lines. 

In  tne  following  tables  are  given  the  monthly  reports  of  the  prin- 
cipal pipe  lines  handling  oil  in  tne  Appalachian  and  tne  Lima-Indiana- 
Blinois  fields.  Owing  to  a  combination  of  the  figures  of  some  of  the 
principal  pipe-line  companies  doing  business  in  both  the  Appalachian 
and  the  Lima-Indiana-Illinois  fields  it  is  no  longer  possible  to  pub- 
lish actual  figures  of  the  stocks  held.by  the  pipe  lines  divided  between 
Appalachian  oil  and  Lima-Indiana-Iuinois  oil.  At  the  beginning  of 
the  year  1906  the  pipe  lines  held  3,542,014  barrels  of  Appalachian  oil 
and  12,637,117  barrels  of  Lima-Indiana-Illinois  oil.  Upon  an  inspec- 
tion of  the  stock  table  it  will  be  noted  that  during  the  first  months 
of  the  year  the  stocks  of  the  National  Transit  Pipe  Line  Company 
were  gradually  increased  to  1,062,331  by  the  end  of  July.  This  was 
at  the  expense  of  the  stocks  of  the  New  York  Transit  Company  and 
the  Crescent  Pipe  Line  Company,  the  stocks  of  which  were  reduced 
to  almost  nothing.  In  the  montn  of  August  the  stock  of  the  Buckeye 
Pipe  Line  Company,  the  Lima-Indiana  division,  was  reduced  3,522,171 
barrels.  Durmg  tne  same  month  the  stocks  of  the  New  York  Transit 
Company,  the  Northern  Pipe  Line  Company,  and  the  Crescent  Pipe 
Line  Company  were  increased  to  3,589,506  barrels.  From  these 
figures  it  seems  a  fair  conclusion  that  the  National  Transit  Pipe 
Lme  Company  is  handling  Appalachian  oil  and  that  the  New  York 
Transit  Company,  the  Northern  Pipe  Line  Company,  and  the  Crescent 
Pipe  Line  Company  are  handling  oils  of  the  Lima-Indiana-Llinois 
field.  If  this  assumption  be  true,  the  stocks  of  Appalachian  oil  at 
the  end  of  the  year  are  those  held  by  the  following  pipe-line  com- 
panies: National  Transit,  Eureka,  Southwest,  Tidewater,  Producers 
and  Refiners,  Emery,  Cumberland,  Southern,  IJnited  States,  Franklin, 
and  Macksburg  division  of  the  Buckeye.  The  quantity  held  by  the 
last-named  company  is  not  known.  Without  it  the  combined  stocks 
of  the  other  lines  amounts  to  3,114,216  barrels. 

Pipe-line  runs  in  the  Appalcu:hian  ail  field  in  1906,  by  lines  and  months,  in  barrels. 
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Nft  ttoatt  held  by  the  prineipal  pipe  lines  at  the  dole  of  each  numtii  in  1906  in  borreU. 
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2. 376. 662       1 

a,4Ba,ai3 

2.476,597 

Sf- 

December. 

448, lei 

923,691 

Month. 

,Si. 

Boutb- 

Crea- 

BtaWU. 

"F** 

FnLDk- 
lln. 

Ind^. 

owS;     ''''"*'■ 

Sr^^::^:: 

Ifil.ASS 

as 

179,  ■BSD 

479;  3St 
530,  H6 
M7,e07 

-Mi'tSS  j  : 
<SB,J64  ;  : 

^'TO7 
02,205 

87'lM 

nines 
8t,aw 

!;ifl>4i 

2ti7,330 

30,429 
3i;«lft 
37)449 

liii 

48.177 
33;M8 

,;,aj»        ,. 

7« 

S 

878 
199 
OOi 

1 

064 

10.528.682           13 

10,228,204        i; 

10;  W  388             I' 

iS;;;;;; 

j: 

Ml ;  340 

.^  400, 443  1 
4,779.755  I 
4.469,470  1 
4,293,966     1 
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PRICES  OF  APPALACHIAN  OIL. 

The  prices  of  Appalachian  oils  are  made  by  the  Seep  Purchasing 
Agency.  This  agency  publishes  daily  the  pnce  it  is  willing  to  pay 
for  oils  of  different  grades.  Fully  90  per  cent  of  the  oil  of  the  Appa- 
lachian field  is  sold  under  the  head  of  Pennsylvania  grade.  A  few 
localities  fumiSh  an  oil  that  brings  a  premium  above  the  Pennsylva- 
nia grade,  and  a  number  of  localities  produce  small  quantities  of  oil 
that  have  a  less  commercial  valye  than  the  Pennsylvania  grade. 
In  the  two  following  tables  are  given  the  quotations  for  the  oils  of 
different  grades  made  by  the  Seep  Purchasing  Agency  during  the 
years  1905'and  1906. 

Range  of  pricet  paid  by  the  Seep  Purchaeing  Agency  for  li^ht  crude  petroleum  produced 
in  the  New  York,  Ohio,  Pennm/lvania,  arid  West  Virgima  oil  Tegio7\i  during  1905  onrf 
1906,  per  barrel  of  41  galloni. 


Tlons, 

'=.'■ 

Becond 
Band,  Pa. 

ComlnR. 

Newcas- 
ttfl,  Ohio. 

and 
BIchUnd 

W .  Va'. 

1906. 

V^- 

:45 

.42 

!36 
.33 

^29 

1 

.36 

1:35 
1.32 

l!26 
1.23 

1^20 

:o3 

■1 

i;o3 

1:37 
1:2s 

11 

lilS 

•1 

1 

t 

1 
1 

;  :'.■.■.■.■.■.■- 
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MINERAL   RESOURCES. 


Range  of  prices  paid  hy  the  Seep  Purchasing  Agency  for  liqht  crude  petroleum  produced 
in  the  New  York,  Ohio,  Pennsylvania,  and  West  Virginia  oil  regions  during  1905  and 
1906,  per  barrel  of  42  gallons — Continued. 


1905. 

September  22 

September  28 

October  4 

October  20 

October  25 

November  11 

1906. 

January  1 

Aprlll3 

April  25 

July  28 

August  2 


Tiona, 

Pemisyl- 

Second 

Pa. 

vania. 

sand,  Pa. 

11.56 

11.46 

$1.26 

1.61 

1.51 

1.31 

1.66 

1.56 

1.31 

1.71 

1.61 

1.41 

1.71 

1.61 

1.61 

1.68 

1.58 

1.58 

1.68 

1.58 

1.58 

1.71 

1.61 

1.61 

1.74 

1.64 

1.64 

1.71 

1.61 

1.61 

1.68 

1.58 

1.58 

Coming, 
Ohio. 


$1.03 
1.08 
1.08 
1.13 
1.13 
1.10 


1.10 
1.13 
1.16 
1.13 
1.10 


Newcas- 
tle, Ohio. 


$1.28 
1.33 
1.33 
1.38 
1.38 
1.35 


1.35 
1.38 
1.41 
1.38 
1.35 


Butler 

and 

Richland. 


$1.78 
1.81 
1.84 
1.81 
1.78 


CabeU, 
W.Va. 


$1.11 
1.16 
1.16 
1.21 
1.21 
1.18 


1.18 
1.21 
1.24 
1.21 
1.18 


In  the  following  table  is  given  the  average  price  per  month  of  the 
different  oils  of  New  York,  Pennsylvania,  Ohio,  and  West  Virginia 
during  the  years  1905  and  1906: 

Average  monthly  prices  of  Appalachian  crude  petroleum  in  1905  and  1906,  per  barrel. 


Month. 


January 

February 

March 

April 

liay 

June 

July 

August 

September 

October 

November 

December 

Average 


1905. 


Month. 


January.. 
February. 

March 

April 

Ma! 


lay. 


June 

July 

August 

September. 
October... 
November. 
December. 


Average. 


Tiona, 
Pa. 


$1. 
1. 
1. 
1. 
1. 
1, 
1. 
1. 
1, 
1. 
1, 
1, 


58i 

54 

631 

47| 

433 

42 

42 

42 

48i 

67i 

69 

68 


Pennsyl-    Second 
vania.     sand,  Pa. 


1.53 


$1.43} 
1.39 
1.38i 
1.32 
1.28 
1.27 
1.27 
1.27 
1.351 
1.57i 
1.59 
1.58 


$1.33i 
1.29 


1.391 


1.28i 
1.222 
18i 
17 
17 
17 
1.22i 
1.39i 
1.59 
1.58 


1.30} 


Coming, 

Newcas- 

Ohio. 

tle,  Ohio. 

$1.10i 

$1.35} 

1.06 

1.31 

1.05 

1.90} 

.99 

1.24 

.95 

1.20 

.94 

1.19 

.94 

1.19 

.94 

1.19 

.m 

K09| 

1.244 
1.34{ 

1.11 

1.36 

1.10 

1.35 

1.021 

1.271 

CabeU, 
W.  Va. 


$1.18} 
1.14 


13} 
.07 


1.0^ 


02 
1.02 
1.02 
1.07} 
1.17} 
1.19 
1.18 


1.101 


1906. 


Tiona, 
Pa. 


$1.68 
1.68 
1.68 
1.701 
1.74 
1.74 
1.731 
1.68 
1.68 
1.68 
1.68 
1.68 

1.09} 


Pennsyl- 
vania. 


$1.58 
1.58 
1.58 
1.601 
1.64 
1.64 
1.631 
1.58 
1.58 
1.58 
1.58 
1.58 

1.50} 


Butler 

and 

Richland. 

Coming, 

Newcas- 

Ohio. 

tle,  Ohio. 

$1.78 

$1.10 

$1.35 

1.78 

1.10 

1.35 

1.78 

1.10 

1.35 

1.80i 

1.12i 

1.371 

1.84 

1.16 

1.41 

1.84 

1.16 

1.41 

1.83g 

1.151 

1.401 

1.78 

1.10 

1.35 

1.78 

1.10 

1.35 

1.78 

1.10 

1.35 

1.78 

1.10 

1.35 

1.78 

1.10 

1.35 

1.79} 

1.11} 

1.36} 

CabeU. 
W.Va, 


$1.18 
1.18 
1.18 
1.201 
1.24 
1.24 
1.231 
1.18 
1.18 
1.18 
1.18 
1.18 

TlS 


PETEOLEUM.  843 

e  average  monthly  and  yearly  prices  per  barrel  of  the  crude 
leum  in  the  Appalachian  field  for  the  years  1902-1906  are  given 
e  following  table: 

fy  and  yearly  average  mi^i  of  pipe-line  certijieates  of  Pennsylvania  crude  petroleum 
at  welU  in  daily  Tnariel,  I90S-1906,  per  barrel. 

Jan.   J'eb.|Jlur,,Apr.  jllay.  Jiinfl.,Juiy.  Aiig.|acpt.|  0«.   Nov.   !>«;. ]a^^5^_ 


'■Si    \'.ni\  ^'.s^\  I'.ea  I  iImi' 

.3(1  I  l.asJ!  1.321   1.28i:  1.27  I 
.SB,  1,58  I  l.nol;  i.M|  i.m; 


B  following  table  shows  the  range  of  prices  of  Pennsylvania  crude 
cfa  year  since  1853: 

t  and  lomul  prices  of  Pennsylvania  crude  petroleum  each  year,  1859-1906,  per  barrel. 


September.. 
JanuA^ 


Janiuuy... 
February . . 
February . . 


November. . 

February . . 
Janusry... 
Deceinber.. 
December.. 
April 


Januan.  Septomhpr. 


-ir^-f 


.    October 

.    April.     May,     June 


JanllaiT... 

Januaiy . . . 
Noi      ■ 


January  — 

September., 
April,'.'.'.' "^ 

July 

July 


October 

February . . 


[anuary,  February, 

Uarch. 
ranuary,  February, 

Maicb,    April,    Uay, 


MINEBAL  BE50TBCES. 


NEW  YORK  AND  PENNSYLVANIA. 
PKOIIUCTION. 

During  the  year  1906  New  York  produced  1,243,517  barrels  of  oil 
and  Pennsylvania  10,256,893  barrels.  This  is  an  increase  in  the  pro- 
duction from  the  State  of  New  York  of  125,935  barrels  and  a  decrease 
from  the  State  of  Pennsylvania  of  180,302  barrels.  The  new  pro- 
duction developed  during  the  year  1906  has  been  small.  It  has  come 
mostly  from  the  extension  of  Known  pools  in  addition  to  a  few  very 
small  new  producing  areas.  In  Clarion  County,  Pa.,  a  new  area  of 
oil  production  has  been  developed  in  the  Fourth  sand  imder  an  area 
that  had  previously  produced  gas  from  the  Third  sand. 

In  the  following  table  is  shown  a  distribution  of  the  production 
from  the  States  of  New  York  and  Pennsylvania,  by  districts,  from  1896 
to  1906,  inclusive.  This  information  is  kindly  furnished  by  the 
Standard  Oil  Company. 

Production  of  crude  petroleum  in  Pennsyliania  and  New  York,  by  dittriet),  1896-1906, 


Ymr. 

C^^". 

BradJord. 

s- 

„™k 

Tioga 
County. 

S' 

Tioiuu 

^. 

m,ed6 

757;  ?M 
S07,8il 
S17,3Kt 
765,402 

as 

938, 2H 
Hg,3H 
1,094,181 

s.m.ni 

3,4*4,299 

2.338,413 
2,187:883 
2. 11S,3ZS 

i.msoi 

3ss,:2m 
378,  OTS 
4H,ai2 

404  433 

4Bs:-i2o 

4.18.-SS3 

g,M,390 
1,329,448 
932,000 

iS 

163.763 

»».2Sl 

29^686 
2Si:447 

466.909 
421,728 
,178,132 
IU8,ia5 
568,061 
eiS,S24 

I 
I 

118,106 

ii 

12|S74 

Si'S 

7»4,520 

iwiefii 

Ybm, 

County, 

"F 

BeavcT 
County. 

County. 

Fmnklln. 

Smiths 
Ferry. 

Tot»l. 

!S5::::::::;::::: 

,9^G,1M 

;!aSi 

11 

1:14s  S47 
1,149..'i3ft 
1,287,714 

III 

iiii 

l;ig:iS 

220, 7M 

4ie:3i9 

|:| 

313;  323 

Si 
Si 

721:  S74 
47^810 

40,329 
48:880 

59: 036 

48:a» 

48,499 
44,118 

IK 

2,180 

1:410 
1,200 

15"° 

20,S84.«1 

15,M8,«M 

I  ,lS3,8ia 

1  .sM.m 

1904 

IMS 

■  Included  with  Beavar  County. 

WEST  VIRGINIA. 

The  production  of  West  \'ii^nia  during  the  year  1906  was 
10,120,935  barrels.  This  is  a  falhng  off  from  the  quantity  produced 
the  preceding  year  of  1,457,175  barrels,  or  12.59  per  cent.  There 
was  also  a  falhng  off  in  the  effort  to  develop  new  production  by  the 
drilling  of  wells.  During  the  year  about  1,400  wells  were  diilled 
within  the  State;  of  these  over  3fi  per  cent  were  dry,  The  successful 
wells  added  a  new  initial  daily  production  of  about  2,100  barrels. 


PETROLEUM. 
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PRODUCTION. 


In  the  foUowinjg  table  is  given  the  production  of  crude  petroleum 
in  West  Virginia  in  1905  and  1906,  by  months: 

Total  production  of  crude  petroleum  in  West  Virginia,  by  months^  1905  and  1906,  in 

barrels. 


Month. 


January. 
February 
ICarch... 
April.... 

llay 

June 

July 


1905. 

1906. 

940,709 

923,632 
1,093,107 

970,540 
1,078,884 
1,026,569 

952,919 

832,628 
752,399 
897,277 
833,514 
923,039 
872,138 
917,879 

Month. 


August 

September. 
October . . . 
November. 
December.. 

Total 


996,356 
911,583 
901,944 
859,791 
922,076 


11,578,110 


1906. 


906,522 
777,682 
833,781 
762,915 
811, 161 


10,120,935 


The  quantity  and  value  of  crude  petroleum  produced  in  West  Vir- 
ginia from  1902  to  1906,  inclusive,  is  shown  in  the  following  table: 

QtumtUy  and  value  of  crude  petroleum  produced  in  West  Virginia,  1902-1906. 


Regular  crude. 

Lubricating  crude. 

Total. 

Year. 

Quantity 
(barrolfl). 

Value. 

Price 

per 

barrel. 

Quan- 
tity 
(barrels). 

Value. 

Price 

per 

barrel. 

Quantity 
(barrels). 

Value. 

Price 

per 

barrel. 

1902 

1903 

1904 

1906 

1906 

13,498,685 
12,893,079 
12,636,253 
11,573,545 
10,111,647 

$17,006,469 
20,499,996 
20,557,556 
16,117,816 
16,138,811 

$1.26 
1.59 
1.627 
1.393 
1.596 

14,660 
6,316 
8,433 
4,565 
9,288 

$33,^8 
16,536 
26,225 
14,815 
31,482 

$2.31 
2.62 
3.11 
3.25 
3.39 

13,513,345 
12,899,395 
12,644,686 
11,578,110 
10,120,935 

$17,040,317 
20,516,532 
20,583,781 
16,132,631 
16,170,293 

$1,261 
1.59 
1.628 
1.393 
1.598 

KENTUCKY  AND  TENNESSEE. 

The  combined  production  in  1906  from  the  States  of  Kentucky  and 
Tennessee  was  1,213,548  barrels.  This  quantity  is  almost  equal  to 
the  production  of  1905.  Not  much  effort  was  made  during  1906  to 
develop  new  ^>ducing  territory.  Almost  all  of  the  new  wells  drilled 
have  been  in  Wayne  and  Wolfe  counties,  Ky.  The  percentage  of  dry 
holes  has  not  been  so  large  in  this  district  as  in  West  Virginia  or  in 
southeastern  Ohio. 

PRODUCTION. 

In  the  following  table  is  given  the  production  of  crude  petroleum  in 
Kentucky  and  Tennessee,  by  months,  in  1905  and  1906: 

Production  of  crude  petroleum  in  Kentucky  and    Tennessee,  by  months,  1905-6,  in 

barrets. 


Month. 


JMUiary. 
February 
Maich... 
ApiU.... 

May 

June 

July 


1905. 

1906. 

77,569 

115,317 

71,355 

101,084 

103,315 

109,351 

100,508 

103,690 

114,702 

102,224 

118,181 

106,005 

117,462 

106,708 

Month. 


August 

September. 
October... 
November. 
December. 

Total 


109,562 
106,469 
101,559 
93,817 
102,848 


106,936 
96,561 
94,385 
88,483 
82,804 


1,217,337  I      1,213,548 


MINERAL    RESOURCES. 


The  production  of  oil  in  Kentucky  and  Tennessee  for  the  ; 
1901-1906,  inclusive,  is  as  follows: 

Production  of  petroleum  in  Kentvcky  and  Tennasee,  1901-1906. 


1901 

barrels.. 

137,259 

1904 

barrela.. 

998,284 

1902 

185,331 

1905 

1, 217, 337 

1903 

do.... 

554, 286 

1906 

do.... 

1, 213, 548 

In  the  followinc  table  are  given  the  dates  of  change  and  the  change: 
in  prices  of  the  (Efferent  grades  of  petroleum  produced  in  Kentudii 
and  Tennessee  during  the  years  1904,  1905,  and  190fi: 


1S04. 

1905. 

im. 

.». 

White-] 

Date. 

White- 
bouse. 

Bar- 

ville 
(light) 

Bar- 
boura- 

vOle 
(heavy), 

Date. 

WWte- 
home. 

If 

boars- 

A. 

bourt- 
(hMyyl, 

M^}}}. 
p:;:;;: 

t  .30 

iio 

. 

6S 

i 

as 

86 

i 

w 
fli 

S8 

January  1 

jlSStSji':::: 

April  12 

September  19.. 
September  28.. 

.lb 

K 

SS 

50 
« 

1 

April  iT.!!!" 

IK^::::: 

to 

91 

8G 

'«o 

is?"::::::: 

SSi'tv,::: 

Daemberlfl.. 

.89 

In  the  following  table  are  given  the  average  monthly  prices  of  Ken- 
tucky and  Tennessee  crude  petroleum,  per  barrel  of  42  gallons,  in  the 
years  1904  to  1906,  inclusive: 


White-  White- 
Somer-  Bomet- 
Lscy.    I    Lacy. 


February 

ilBiCh 

g-.-.-.::;::::: 
itAj'.y."'."'.'." 

^ember'. ".'.!: 
Novmnber 


uSa! 


SS. 
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OHIO. 


Ohio,  the  State  which  enters  into  both  the  Appalachian  oil  field  and 
the  lima-Indiana-Illinois  oil  field,  produced  a  total  of  14,787,763  bar- 
rels of  petroleum  during  the  year  1906.  This  was  a  decrease  from  the 
quantity  produced  the  previous  vear  of  1,558,897  barrels. 

During  the  y;ear  there  were  aBout  3.200  wells  drilled  in  the  State, 
is  number  being  nearly  equally  diviaed  between  southeastern  Ohio 


this 


and  northwestern  Ohio.  Tne  number  of  dry  holes  was  very  much 
greater  in  southeastern  Ohio  than  in  northwestern  Ohio,  though  the 
total  new  initial  daily  production  added  to  the  fields  was  about  equal 
in  both  sections  of  the  State.  The  principal  development  work  during 
the  year  in  northwestern  Ohio  was  m  Wood,  Hancock,  and  Sandusky 
counties;  that  of  southeastern  Ohio  was  principally  in  Monroe  Coimty. 


PRODUCTION. 


In  the  following  table  is  given  the  production  of  crude  petroleum  in 
Ohio,  by  months  and  distncts,  for  the  year  1906: 

Total  production  of  crude  petroleum  m  Ohio  in  1906 j  by  months  and  districts,  in  barrels. 


Month. 


jAimaiy... 
Febroajy.. 
Kaich 

^:::::: 

Jtme 

July 

Aogost.... 
September. 
October... 
November. 
December. 

Total 


Lima. 


912,014 
802,587 
860,586 
854,534 
884,291 
870,043 
853,771 
831,951 
751,719 
798,038 
743,248 
718,402 


9,881,184 


Boutheastem 
Ohio. 


431,805 
377,204 
426,944 
416,490 
427,302 
414,242 
403,955 
427,107 
400,608 
412,524 
389,100 
379,118 


4,906,399 


Meooa-Belden. 


180 


Total. 


1,343,839 
1,179,801 
1,287,550 
1,271,024 
1,311,613 
1,284,295 
1,257,746 
1,259,078 
1,152,347 
1,210,582 
1,132,348 
1,097,540 


14,787,763 


The  total  quantity  and  value  of  crude  petroleum  produced  in 
Ohio  from  1900  to  1906,  inclusive,  by  distncts,  are  shown  in  the 
following  table: 

Total  quantity  and  value  of  crude  petroleum  produced  in  Ohio,  2900-1906,  in  barrels. 


Tear. 

Lima  dlatriet. 

Southeastern  Ohio  dis- 
trict. 

MeocarBelden  dis- 
trict. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1900 

1901 

1902 

1903 

1904 

1906 

1900 

16,884,358 
16,170,2U3 
15,877,730 
14,8B3.a'» 
13,350,060 
11,320,924 
0,881,184 

$16,673,304 
13,911,612 
14,284,072 
17,351,339 
14,735,129 
10,061,992 
9,157,641 

5,476,089 
5,470,850 
5,136,366 
5,585,858 
5,526,146 
5,016,646 
4,906,399 

$7,406,734 
6,619,342 
6,471,821 
8,881.514 
8  993,803 
6.991,950 
7,838,387 

2,283 
940 
135 
575 
425 
90 
180 

$11,563 
2,617 
1,466 
1,668 
1,583 
935 
972 

22,362,730 
21,648.083 
21,014,231 
20,480,286 
18,876,631 
16,346,660 
14,787,763 

$24,091,601 
20,533,671 
20,757,359 
26,234,521 
23,730,515 
17,054.877 
16,997,000 

21650— M  R  1906- 


-54 
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MINERAL  RESOURCES. 


In  the  following  table  are  given  the  production  and  value  of  the 
crude  petroleum  m  the  Mecca-Belden  district  from  1902  to  1906, 
inclusive : 

Output  of  crude  petroleum  in  the  Mecca-Belden  district'of  OhiOy  1902-1906^  in  barrels. 


Year. 

Belden  district,  Lorain 
County. 

Mecca  district,  Trumbull 
County. 

Total. 

Quan- 
tity. 

Value. 

Price  per 
barrel. 

Quan- 
tity. 

Value. 

Price  per 
barrel. 

Quan- 
tity. 

Value. 

Price  per 
barrel. 

1902 

1903 

1904 

1905 

1906 

55 
550 
362 

40 
140 

$193 

1,300 

620 

148 

392 

13.50 
2.36 
1.71 
3.70 
2.80 

80 
25 
63 
50 
40 

$1,273 
368 
963 
787 
580 

$15.91 
14.70 
15.28 
15.74 
14.50 

135 
575 
425 
90 
180 

$1,466 

1,668 

1,583 

935 

972 

$10.85 

2.90 

3.73 

10.39 

5.40 

IiIMA-INDIANA-IIiIiINOI8   FIEIiD. 

Illinois  has  been  added  to  the  Lima-Indiana  field  by  reason  of  its 
geographical  location.  It  is  probable  that  this  State  might  better, 
For  geological  reasons,  have  been  added  to  the  Mid-Contment  field. 
The  norizon  from  which  the  oil  is  produced  is  nearly  the  same  as  that 
which  produces  oil  in  Kansas  ana  Indian  Territory,  and  the  produc- 
tion from  Lima,  Ohio,  and  the  central  part  of  Indiana  comes  from 
rocks  that  in  the  geological  column  are  far  below  the  sandstone  beds 
of  either  the  Appalachian  or  the  Mid-Continent  field. 

The  productive  horizon  of  the  Lima,  Ohio,  district  and  the  Indi- 
ana district  is  the  lYenton  limestone  of  the  Ordovician  system. 
This  limestone  is  from  400  to  600  feet  in  thickness.  It  is  only  from 
certain  portions  that  oil  is  produced  in  commercial  quantities.  The 
general  mass  of  the  Trenton  Umestone  is  too  compact  to  permit  the 
rapid  passage  of  oil  and  gas  through  it,  or  to  form  a  suitable  reservoir 
for  large  Quantities  of  tnese  fluids.  When  deposited  this  limestone 
was  probaoly  a  true  calcium  carbonate  (CaCOs),  in  some  places  very 
pure  and  in  others  more  or  less  mixed  with  silica  or  other  impurities. 
Portions  of  the  Umestone  have  become  changed  into  dolomite. 
This  has  taken  place,  probablj,  by  change  in  surface  conditions 
which  brought  the  Umestone  adjacent  to  waters  heavily  charged  with 
magnesium  salts  in  the  form  of  chloride  of  magnesia.  Under  this 
condition  a  chemical  change  took  place  in  the  Trenton  Umestone,  and 
it  was  made  into  a  dolomite,  a  calcium-magnesium  carbonate.  The 
chemical  change  is  represented  by  the  formula:  2CaC08-f  lifeCl,= 
CaMg2C03-f  CaClj.  The  importance  of  this  change  to  the  ofl  and 
gas  is  in  the  fact  that  the  rock,  as  dolomite,  does  not  occupy  the  full 
space  filled  by  the  rock  as  true  Umestone.  Each  crystal  ot  dolomite 
occupies  less  space  than  it  did  as  a  crystal  of  lime.  Therefore  between 
each  IS  a  space  which  gives  room  for  gas,  oil,  and  water  and  allows  the 
rapid  flow  of  the  Uqmds  through  the  Umestone. 

The  portion  of  the  Umestone  which  was  thus  changed  into  dolomite 
is  small  compared  with  the  full  thickness  of  the  lormation.  Until 
the  year  1903  these  pay  streaks,  as  they  are  called,  were  thought  to 
be  entirely  within  the  first  100  feet  of  the  Umestone.  They  usually 
consist  or  two  layers — the  first,  from  4  to  12  feet  in  thickness,  Ues 
within  20  feet  of  the  top  of  the  Trenton;  the  second  layer  is  some 
20  feet  below  the  first  and  separated  from  it  by  Umestone  in  its 
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original  form.  Later  developments  hare  shown  another  pay  streak 
to  exist  in  Grant  and  Delaware  counties  in  Indiana  from  2S0  to  300 
feet  below  the  top  of  the  limestone,  and  this  may  become  in  the  future 
a  source  of  lai^e  quantities  of  petroleum. 

The  structure  or  relatire  elevation  of  the  limestone  is  found  to  be 
the  governing  factor  in  the  accumulation  of  the  hydrocarbons.  The 
porous  portion  of  the  Umestone  is  completely  saturated  in  the 
lowest  places  with  salt  water,  the  oil  being  directly  above  the  water 
and  the  gaa  filling  the  higher  domes. 

PRODUCTION  OP  LIMA-INDIANA-ILLINOIS  FIELD. 

In  the  following  table  will  be  found  the  production  of  the  Lima- 
Indiana-Illinois  field,  by  States  and  months,  for  the  year  1906: 

Prodvetion  of  crude  pttToleum  ii 


Psbnuuy.. 
Uaicb 

s --■- 

July.'.'.;!;.' 

S^embsr. 

Ootober 

Norember.. 

Total, 


77S,4M 


"I 


In  the  following  table  will  be  found  the  production  of  the  Lima- 
Indiana-Illinois  field  from  1902  to  1906,  inclusive,  with  its  percent- 
age of  the  total  production  of  the  United  States,  the  increase  or 
decrease  made  eacn  year,  and  the  percent^e  of  increase  or  decrease: 


Productum  of  ptlroltu 

minthe  Uma  {Ohio 

-Indiana-IllinoU  field,  1902-1906. 

FroductlOD. 
In  barrels. 

Percent- 
al pro- 
ducfion. 

„»„. 

,,^. 

Pe™at««e. 

YuAt. 

Iz,ere«». 

Decreaw. 

im 

23,358,828 
31,<M0.2M 

ass 

21,flSl,7ll 

26.31 
2i:0B 
17.35 

'•as 

«I8,B20 

e.so 
2:53 

*'2;2ij;B2fl" 

623,544 

The  following  table,  data  for  which  was  furnished  by  the  Standard 
Oil  Company,  gives  tne  production  of  crude  petroleum  in  the  Lima 
(Ohio)-Iiidiana-Illinois  oil  field  in  the  year  1906: 

ProdiiCtion  of  crude  petroleum  in  lAma  (Okki)-Indiana-Illinoi»  oilfield  in  1906. 

Lima  (Ohio) barrela. .     9, 756, 323 

Indi&nA do 7, 822, 681 

niinois  (Casey,  Crawford  County,  and  Bridgeport) do 4,918,605 

TottL ii,'fia,y^ 
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PRICES  OF  CRUDE  PETROLEUM  IN  LIMA-INDIANA  FIELD. 

In  the  following  table  are  given  the  fluctuations  in  prices  for  the 
various  grades  of  Lima  and  Indiana  oil  in  1904,  1905,  and  1906. 
The  dates  are  those  on  which  changes  in  prices  were  made. 

FliLCtuations  in  prices  of  Lima  (Ohio)  and  Indiana  crude  petroleum  in  1904,  1905,  and 

1906j  per  barrel. 


1904.                           1 

1905. 

1906. 

Date. 

North 
Lima. 

South 
Lima  and 
Indiana. 

Date. 

North 
Lima. 

South 
Lima  and 
Indiana. 

Date. 

North 
Lima. 

South 
Lima  and 
Indiana. 

January  1 

February  12... 

March  1 

March  4 

March  12 

March  29 

Aprils 

April  29 

June  7 

$1.36 
1.31 
1.28 
1.25 
1.22 
1.19 
1.16 
1.13 
1.11 
1.08 
1.03 
1.00 
1.03 
1.05 
1.07 
1.04 
1.01 

$1.31 

L26 

1.23 

1.20 

1.17 

L14 

LU 

1.08 

1.06 

L03 

.98 

.95 

.98 

LOO 

L02 

.99 

.96 

January  1 

January  5 

January  11... 
January  31 . . . 

March  25 

April  12 

AprUlS 

AprU25 

May27 

September  12, 
September  16. 
Sept4^mber  19. 
September  28. 
October  20  . . . 
November  11. 

$L01 
.98 
.95 
.93 
.91 
.89 
.88 
.87 
.86 
.88 
.90 
.92 
.94 
.96 
.94 

$0.96 
.93 
.90 
.88 
.86 
.84 
.83 
.82 
.81 
.83 
.85 
.87 
.89 
.91 
.89 

January  1 

AprUlS 

April  25 

July  28 

August  2 

August  15 

August  28 

$0.94 
.96 
.98 
.96 
.94 
.92 
.90 

$0.89 
.91 
.93 
.91 
.89 
.87 
.85 

June  17 

July9 

July  13 

September  1... 
September  24. . 
November  10.. 
December  16 . . 
December  29  . . 

In  the  following  table  are  given  the  average  monthlv  prices  of 
Lima  (Ohio)  and  Indiana  crude  petroleum,  per  barrel  or  42  gallons 
each,  in  the  years  1904  to  1906: 

Average  mxmthly  prices  of  Ohio  and  Indiana  crude  petroleum  in  1904,  1905,  and  1906, 

per  barrel. 


Month. 


January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

Average 

Average   of   North   Lima,   South 
Lima,  and  Indiana 


1904. 


North 
Lima. 


South 
Lima  and 
Indiana. 


1905. 


1906. 


North 
Lima. 


South 
Lima  and 
Indiana. 


North 
lima. 


I    South 
lima  and 
Indiana. 
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In  the  f ollowii^  table  will  be  found  the  highest,  lowest,  and  average 
prices  of  Lima  ((^o)  oil  for  the  last  six  years: 

Highestj  lowest  j  and  average  prices  of  Lima  (Ohio)  crude  petroleum,  1901-1906,  per  barrel. 


Year. 


1901. 
1902. 
1903. 


Highest. 

Lowest. 

Average. 

a|0.94 
a  1.16 
al.38 

6 $0.74 

6.80 

61.06 

$0.86 
.88i 
1.16^ 

Year. 


1904. 
1905. 
1906. 


Highest. 

Lowest. 

a$1.36 

ol.Ol 

a. 98 

6 $0.95 
6.81 
6.85 

Average. 


a  North  Lima. 


6  South  Lima. 
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PRODUCTION. 


Durii^ the  year  1906  Indiana  produced  7,673,477  barrels  of  petro- 
leum. This  is  a  falling  off  from  the  quantity  produced  in  1905  of 
3,290,770  barrels,  or  30  per  cent.  This  is  a  rapid  reduction  in  the 
Quantity  of  oil  produced,  especially  as  nearly  1,200  new  wells  were 
drilled  during  the  year,  which  added  a  new  imtial  daily  production  of 
nearly  15,000  barrels.  A  large  number  of  wells  were  abandoned  in 
1906.  probably  due  to  the  encroachment  of  salt  water.  The  new 
developments  during  the  year  were  principally  in  Delaware,  Grant, 
and  Jay  counties. 

•  In  tne  following  table  are  shown  the  production  and  value  of  the  oil 
produced  in  the  State  of  Indiana  during  the  years  1905  and  1906: 

Production  and  value  of  petroleum  in  Indiana  in  1905  and  1906,  by  kinds,  in  barrels. 


Kind. 

1905. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Trenton  rock 

10,951,407 
8,750 
4,090 

$9,390,832 
9,897 
4,180 

7,665,408 
8,069 

$6, 760, 890 

Comiferous  rock 

9,176 

Lubricating  (natural) 

Total 

10,964,247 

9,404,909 

7,673,477 

6,770,066 

In  the  following  table  will  be  found  a  statement  of  the  production 
of  petroleum  in  Indiana  from  1902  to  1906: 

Production  of  petroleum  in  Indiana,  1902-1906,  in  barrels. 


Year. 


1902 
1903 
1904 
1905 
1906 


Quantity. 

Total  value 
at  wells  of 
all  oil  pro- 
duced, ex- 
cluding 
pipeage. 

7,480,896 

9,186,411 

11,339,124 

10,964,247 

7,673,477 

$6,526,622 

10,474,127 

12,235,674 

9, 404, 909 

6,770,066 

Price 

per 

barrel. 


$0.87 
1.14 
1.08 
.858 
.882 


862 


MINERAL  RESOURCES. 


ILLINOIS. 

The  rapid  and  profitable  development  of  the  oil  field  of  IlUnois  has 
been  the  most  notable  feature  in  the  oil  industry  east  of  the  Mississippi 
River  during  the  year  1906.  The  first  shipments  of  oil  from  the 
eastern  part  of  lUinois  commenced  in  June,  1905;  at  the  end  of  the 
year  this  field  had  produced  and  shipped  but  181,084  barrels.  During 
the  year  1906  the  drill  was  constantly  at  work  with  almost  univer- 
sally favorable  results,  the  production  amounting  to  4,397,050  bar- 
rels, valued  at  $3,274,818.  it  is  stated  by  the  Oil  City  Derrick  that 
at  the  end  of  1906  a  total  of  4,185  wells  had  been  drilled  in  the  lUinois 
field,  and  that  since  March,  1906,  these  wells  had  added  a  new  initial 
daily  production  of  112,496  barrels.  The  limits  of  the  oil-producing 
area  were  materially  extended  during  the  year,  the  greater  part  of  the 
new  area  added  being  to  the  southeast.  The  producing  area  at  the 
end  of  the  year  extended  from  north  of  Casey,  in  Clark  County,  to 
near  Bridgeport,  in  Lawrence  County,  a  distance  of  over  50  miles. 
In  the  north  part  of  the  field  there  are  two  geologic  horizons  from 
which  oil  is  produced.  They  are  at  depths  of  approximately  400  and 
1,000  feet.  In  Lawrence  County  a  third  horizon  of  oil-producing 
sand  has  been  found  at  a  depth  of  about  1,400  feet. 

The  entire  field  is  covered  by  the  gathering  Unes  of  the  Ohio  Oil 
Company.  Two  8-inch  trunk  lines  extend  from  Bridgeport  to  Mar- 
tinsville, where  they  are  joined  by  the  Une  from  Casey.  From  Mar- 
tinsville two  12-inch  lines  extend  to  MontpeUer,  where  connection  is 
made  with  the  main  trunk  lines  of  the  Standard  Oil  Company  to  the 
seaboard. 

PRODUCTION. 

In  the  following  table  will  be  found  the  production  of  petroleum  and 
the  price  per  barrel  in  Illinois  during  1905  and  1906,  by  months: 

Production  of  crude  petroleum  and  price  per  barrel  in  Illinois  in  1905  and  1906,  by 

mtrnths,  m  barrels. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October. . . 
November. 
December. 


Total 


Month. 


1905. 


Quantity. 


6,521 
17,306 
23,827 
26,586 
27,589 
34.611 
44,644 

181,084 


Price  per 
barrel. 


10.60 
.60 
.60 
.61 
.64 
.66 
.70 

0.644 


1906. 


Quantity. 


55,680 
65,208 
19,352 
102,862 
267,746 
410,655 
610,401 
778,464 
722,168 
463,819 
350,085 
549,710 

4,397,050 


Price  per 
barrel. 


10.79 
.79 
.79 
.801 
.83 
.83 

:?3 

.64 
.64 
.64 
.64 

a.  745 


a  Average. 
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In  the  following  table  will  be  found  the  production  in  Illinois  from 
1889  to  1906,  inclusive: 

Production  of  ptlroUum  in  lUinoit,  1889-1906,  in  barrelt. 


1900.. 
1901.. 
1902.. 

1903.. 
1904.. 
1905.. 


The  following  table  shows  the  nms  of  the  Ohio  Oil  Company  dur- 
ing the  years  1905  and  1906,  by  months: 


Month. 

Prpfr-lina  nina. 

1B05. 

im 

Juuurv 

19,363 

5,«0 
19,  MQ 

4s'.au 

aio,«)i 

638,131 

iM.Boa 

The  following  table  shows  the  quantity  of  crude  petroleum  shipped 
by  railroad  from  the  Illinois  oil  field  during  I90fi,  by  months: 


UoQtb. 

Pound!. 

B>mls. 

J 

IS,  OSS,  407 
1S,*M,«4 

4,814.239 
10,eS7.164 

9n',m',m 

155,158.474 
180.831,182 
110, 85!,  921 

«:e8i:m 

'■ni'r. 

1,538,508,489 

NoTi.— ColcaJatlons  are  made  on  tbe  baais  of  7.16  pounds  to  tbe  gallon. 
ShlpmentB  vera  nude  from  BridKeport,  OILfleld,  and  BCoy. 

Tbe  talltoada  wblcb  ablpped  cruoe  pelroleuni  from  IlllnolB  were  tbe  Vandalla,  tbe  Baltimore  and 
Ohio,  tbe  OndDnatl,  Hamilton  and  Pafton,  and  the  JudituupollB  Soathem. 
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MTD-CONTTNTENT:'   FIEIiD. 


Geology, — ^The  petroleum  of  the  Mid-Continent  field  is  produced 
from  the  Pennsylvanian  series  of  the  Carboniferous  system.  The 
rocks  of  this  series  outcrop  in  the  northeastern  part  of  Indian  Ter- 
ritory and  pass  through  the  southeastern  comer  of  Kansas  and 
extend  to  the  northeast  through  Missouri.  From  their  outcrop  they 
dip  to  the  west  with  an  average  of  from  20  to  30  feet  to  the  ndle  in 
northern  Kansas  and  increase  to  double  this  in  Indian  Territory.  At 
the  base  of  these  rocks  is  the  Mississippian  limestone,  with  a  thick- 
ness of  from  300  to  400  feet.  Directly  above  this  are  the  Cherokee 
shales,  with  a  thickness  of  from  400  to  500  feet,  capped  by  the  Fort 
Scott  limestone.  Above  the  Fort  Scott  limestones  are  alternating 
shales  and  limestones  extending  to  the  surface. 

.All  of  the  shales,  especially  the  Cherokee,  contain  sandstone  beds, 
some  in  the  form  of  lenses  and  others  having  a  constant  thickness 
extending  over  a  considerable  area.  These  sandstone  beds  form  the 
reservoir  from  which  the  oil  and  gas  are  obtained.  The  most  impor- 
tant sand  so  far  discovered  is  near  the  base  of  the  Cherokee  shales. 
Two  other  horizons  of  pay  exist,  one  near  the  top  of  the  Cherokee 
shales  and  the  other  above  the  Fort  Scott  limestone. 

In  the  development  of  the  Mid-Continent  field  a  number  of  the 
test  wells  have  been  carried  below  the  Cherokee  shales  and  well  into 
the  Mississippi  limestone.  Some  of  these  have  produced  favorable 
results,  oil  having  been  found  at  a  horizon  whose  position  is  not  well 
determined.  It  is  probable  that  most  of  these  pay  streaks  are  from 
a  sandstone  within  the  Mississippian  limestone,  and  probably  corre- 
sponding to  the  Keener  sand  in  the  "Big  lime''  of  the  Appalachian 
$eld. 

Oils  of  the  Mid-Continent  field. — ^The  oils  of  the  Mid-Continent  field 
differ  very  much  in  quaUty.  The  specific  gravity  runs  from  18®  to 
40®  of  the  Baum6  scale.  They  are  dark  m  color,  and  cany  some 
sulphur.  The  heavier  oils  come  from  the  middle  sand  districts  in 
Allen,  Neosho,  and  Wilson  counties  and  part  of  Montgomery  Coxmty, 
in  Kansas.  In  the  shallow  sand  districts  most  of  the  oil  runs  from 
29°  to  33®  Baum6  scale,  though  from  Chelsea  to  Coodys  Bluff  in  the 
Cherokee  Nation  an  oil  is  produced  from  shallow  sand  that  has  a 
gravitv  of  from  33®  to  37®  Baum6. 

In  tne  deep-sand  territory  of  Peru  in  Chautauqua  Coimty,  Kans., 
alon^  the  eastern  border  or  the  Osage  Nation  in  Dklahoma,  and  at 
Bartlesville  and  Ramona  in  the  Cherokee  district,  Ind.  T.,  the  oil 
has  a  gravity  of  from  32®  to  38®  Baum6.    The  oil  from  the  Glenn 

8ool  in  the  Creek  Nation  is  dark  green  in  color,  and  its  gravity  is 
'om  38®  to  40®  Baum6.  The  oil  coining  from  the  sand  in  or  b^ow 
the  Mississippian  limestone  has  been  found  lighter  in  specific  gravity 
and  containing  a  larger  per  cent  of  paraffin  residue  than  those  from 
the  higher  horizons.  Its  color  is  a  dark  green  on  reflected  light  and 
red  by  transmitted  light. 

Transportation, — ^A  small  quantity  of  oil  in  the  north  part  of  the 
Mid-Continent  field  is  shipped  by  tank  cars  for  fuel  purposes  and 
to  local  refineries.  There  are  nine  refineries,  having  independent 
gathering  pipe-line  systems,  that  collect  and  deliver  oil  wiuiin  the 
Mid-Continent  field.    By  far  the  greatest  quantity  of  the  cdl  of  Uiis 
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field  is  handled  by  the  pipe-line  system  of  the  Prairie  Oil  and  Gas 
Company.  This  company  buys  the  oil  directly  from  the  producers, 
and  operates  two  mam  trunk  pipe  lines  from  Humboldt,  Kans.,  to 
Whiting,  Ind.,  in  connection  with  the  complete  system  of  collecting 
pipe  lines  to  all  of  the  diflFerent  pools  in  Kansas,  Indian  Territory, 
and  Oklahoma. 

During  the  latter  part  of  the  year  1906  financial  arrangements 
were  made  by  two  or  the  large  producing  and  refining  interests  of 
the  Gulf  field  to  build  pipe  Knes  rrom  the  Glenn  pool  in  Indian  Ter- 
ritory  to  connect  with  their  pipe-hne  system  in  texas.  The  Texas 
Company  will  construct  one  of  these  lines.  The  other  will  be  con- 
structed by  the  Gulf  Pipe  Line  Company,  a  new  Texas  corporation 
affiUated  with  the  J.  M.  Guffey  Petroleum  Company  and  the  Gulf 
Refining  Company. 

The  route  of  the  Texas  Company  pipe  line  will  be  by  waj  of  Dallas, 
Tex.,  and  thence  to  a  connection  with  the  existing  pipe  Imes  of  that 
company  at  the  Humble  pool.  The  route  of  the  Gulf  Pipe  Line 
Company  will  be  by  the  way  of  Lufkin  and  Nacogdoches  to  a  con- 
nection with  the  present  lines  of  the  affiliated  companies  at  Sour 
Lake.  Both  lines  will  be  built  of  8-inch  pipe,  with  an  estimated 
capacity  of  20,000  to  25,000  barrels  each  per  day.  Both  companies 
will  construct  a  collectmg  pipe-line  system  in  the  Glenn  pool  and 
build  stor^e  tanks  there.  Prior  to  the  completion  of  tne  main 
trunk  line  oil  will  be  shipped  by  railroad  to  Texas  points. 

PRODUCTION  OF  THE  MID-CONTINENT  FIELD. 

The  last  four  years  have  seen  the  growth  of  the  Mid-Continent  oil 
field  from  a  locality  of  insimificant  production  to  the  most  impor- 
tant producing  area  of  the  United  States.  The  present  value  of  the 
oil  produced  in  the  Mid-Continent  field  is  not  greater  than  the  value 
of  tne  oil  from  some  of  the  other  fields.  The  indications  point,  how- 
ever, to  a  continued  expansion  of  the  Mid-Continent  oil-producing 
area  with  the  future  discovery  of  more  pools  and  a  final  better  price 
for  the  oil  produced. 

During  the  year  1906  there  were  21,718,648  barrels  of  oil  produced 
in  the  md-Continent  field.  This  is  an  increase  of  9,705,153  barrels 
over  the  quantity  produced  in  1905.  Besides  the  quantity  of  oil 
given  above  as  being  produced  during  the  year  1906,  which  means 
taken  from  the  wells  and  sold  or  measured,  there  was  a  considerable 
quanti^  of  oil  taken  from  the  ground  and  held  by  the  producers 
iipon  tne  leases.  This  is  included  under  the  head  of  field  stocks, 
the  actual  quantity  of  which  can  not  be  accurately  given.  It  has 
been  estimated  by  the  Oil  Investors'  Journal  to  be  about  1,400,000 
barrels  on  January  1,  1907. 

Cimsumption.—Ouij  a  small  part  of  the  crude  oil  from  the  Mid- 
Continent  field  was  consumed  directly  as  fuel  during  1906,  probably 
not  over  200,000  barrels.  The  shipments  of  the  principal  pipe-Kne 
companies  amoimted  to  11,213,556  oarrels,  making  a  total  consump- 
tion of  11,413,556  barrels. 

Stocks. — ^TTie  stocks  held  by  the  Prairie  Oil  and  Gas  Pipe  Line 
Company  at  the  beginning  of  the  year  1906  were  13,250,118  barrels. 
The  runs  of  the  company  during  the  year  exceeded  the  shipments  by 
9,980,600   barrels.     This   quantity   added   to   the  ipi:eN\o\3ka  ^\,Q^3&a 
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makes  a  total  of  23,230,718  barrels.  The  stocks  reported  by  the 
Prairie  Oil  and  Gas  Pipe  Line  Company  at  the  end  of  the  year  were 
22,941,034  barrels,  indicating  a  losa  or  289,684  barrels  from  eTBpo- 
ration  and  other  causes  during  the  year. 

It  has  not  been  possible  to  distribute  the  production  of  the  Mid- 
Continent  field  in  1906  among  the  different  producing  States. 

In  the  following  table  is  shown  the  production  of  the  Mid-Gonti- 
nent  field  by  months  during  the  years  1905  and  1906: 


1905. 

1906. 

Month. 

Hpe-Um 

Shipments 
o(  cmdB  by 
rail  and  con- 

Total. 

ripe-Une 

T„„. 

s.aM 

11 

36,443 
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V'.M, 
49.546 
47,724 
48,046 
G7,0B8 
47,720 
50,089 

091 

S49 
78- 

'.2V. 
,203 
,38( 

m 

i 

1 
il 

R25 
963 

381 

ma 

i!«a 

1,779 

B 

s.raa 

1,771 

i;9« 

2,183 

isi 
asi 

203 

19S 

saa 

,aa,!m 

■Pt'S 

■7,'^- 

DeBem^Bx.'.'.y.'.'.'.'.'.'.. '.'.'.'. 

,066, TIB 
.0B2,W4 
.313,631 

Total 

11,SM,B22 

158,073 

12,0I3.«5 

B],194,1H 

524.402        2I,718,6« 

In  the  following  table  is  shown  the  total  production  of  crude  petro- 
leum from  the  Mid-Continent  field  from  1889  to  1906,  inclusive,  with 
its  percentage  of  the  total  production  of  the  United  States,  and  the 
quantity  and  percentage  of  decrease  and  increase  each  year: 

production  of  crude  petrolatm  in  Ike  Mid-Continent  field,  3889-1906,  vahtartii. 
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In  the  following  table  are  given  the  pipe-Une  runs,  the  shipments, 
and  the  stocks  held  at"  the  end  of  each  year  in  the  Mid-Gontinent 
field  from  1902  to  1906,  inclusive: 

Pipe-line  runs,  shipments,  and  stocks  in  Mid- Continent  field,  1902-1906,  in  barrels. 


Year. 

Total  runs. 

Total  ship- 
ments. 

Total  stocks 

at  close  of 

year. 

1902 

a  368, 849 
0  1,071,125 

5,603,037 
11,854,822 
21, 194, 156 

126,268 

718,767 

5,207,219 

13,250,118 

22,941,aS4 

1903 

478,636 

1,068,329 

3,718,899 

11,213,556 

1904 

1905 

1906 

o  Total  production  for  the  year. 


PRICES. 


In  the  following  table  are  given  the  prices  paid  by  the  Prairie  Oil 
and  Gas  Company  for  the  oils  of  different  grades  in  the  Mid-Continent 
field  during  the  years  1905  and  1906;  also  the  average  monthly  price 
during  1906: 

Range  of  prices  paid  for  petroleum  by  the  Prairie  Oil  and  Gas  Company  in  Kansas  and 
Indian  Territory  and  Ohlahomxi  in  1905  and  1906,  per  barrel. 


1905. 

32<»and 
above. 

311"  to 

31<»to 
31i°. 

304*  to 
31°. 

30°  to 
30i°. 

29i°  to 
30°. 

29°  to 
29i°. 

28J°  to 
29°. 

28°  to 
28i°. 

22°  to 
28°  .o 

jAYi|i(Vry  1 

10.80 
.77 
.72 
.70 
.68 
.66 
.61 
.57 
.53 
.50 
.60 
.61 
.52 

$0.75 
.72 
.67 
.65 
.63 
.61 
.56 
.52 
.48 
.45 
.46 
.48 
.49 

10.70 
.67 
.62 
.60 
.58 
.56 
.51 
.47 
.43 
.40 
.42 
.45 
.46 

10.65 
.62 
.57 
.55 
.53 
.51 
.46 
.42 
.38 
.35 
.38 
.42 
.43 

10.60 
.57 
.52 
.60 
.48 
.46 
.41 
.37 
.33 
.30 
.34 
.39 
.40 

10.55 
.52 
.47 
.45 

10.60 
.47 
.42 
.40 

10.45 
.42 
.37 
.35 

10.40 
.37 
.32 
.30 

10.39 

JAYi|i(Vry  h 

.36 

January  11 

January  3i 

.31 

.29 

Man^h^ 

April  12 

April  18 

April  25 

Mkj^ 

JwSb  17 

.25 
.30 
.35 
.35 

Septemtwr  12 

September  28 

October  20 

1 

1906. 

32°  and 
above. 

Heavy. 

January  i ... 

10.52 
.50 
.48 
.45 
.42 
.39 

SO.  35 

July  28l 

.35 

Augufft  ^ 

.35 

Avjgast  9 

.32 

Aogast  19 

.29 

Ai^!ft  28 ... . 

.26 

a  Heavy. 

Average  monthly  price  of  Kansas,  Indian  Territory,  and  Oklahoma  crude  petrolevm,  per 

barrel  of  42  gallons,  in  1906,  by  months. 


Month. 


January. 
February 
March... 

Aprfl 

May 

Jmie 

July 


32°  and 
above. 

Heavy. 

10.52 

10.35 

.62 

.35 

.52 

.35 

.52 

.35 

.62 

.35 

.62 

.35 

.611 

.35 

Month. 


Heavy. 


August 

September 

October 

November 

December 

Average 
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KANSAS. 

Kansas,  although  steadily  producing  oil  from  its  old  wells,  did  little 
during  1906  in  the  way  of  developing  new  production.  The  number 
of  wells  drilled  within  the  State  in  1906  was  less  than  half  the  number 
drilled  in  1905.  Of  the  wells  drilled  about  one-fifth  were  dry  and 
about  one-third  produced  gas. 

OKLAHOMA  AND  INDIAN  TERRITORY. 

The  important  feature  in  the  oil  development  of  Oklahoma  and 
Indian  Territory  during  1906  was  the  Glenn  pool  in  the  Creek  Nation. 

The  Glenn  pool  is  situated  in  T.  17  N.,  R.  12  E.,  in  the  Creek 
Nation  of  Indian  Territory,  about  4  miles  to  the  southeast  of  Sapulpa. 
The  pool  was  discovered  by  Robert  Galbreath  and  Frank  Chesley, 
who  drilled  in  a  test  well  during  December,  1905,  in  sec.  10,  T.  17  N.. 
R.  12  E.  From  this  date  the  development  was  steady  and  rapid 
during  the  full  year  1906,  in  which  time  about  110  wells  were  drilled 
in  the  pool  and  fuUy  7,000  acres  of  land  were  proved  as  oil-producing 
territory.  The  oil  of  the  Glenn  pool  comes  from  a  sand  at  a  depth  oi 
about  1,450  feet.  This  sand  probably  correlates  with  the  proaucing 
sand  at  Bartlesville. 

The  total  quantity  of  crude  petroleum  produced  from  wells  on  the 
Osage  Reservation  during  the  year  1906  was  5,219,106  barrels,  of 
which  5,216,707  barrels  were  run  from  the  field  and  2,399  barrels 
were  used  as  fuel. 

The  total  number  of  wells  in  existence  on  December  31, 1906,  based 
upon  reports  made  by  the  operators,  was  1,080,  of  which  716  were  oil 
wells,  66  were  gas  wells,  and  298  were  dry  holes.  On  June  10,  1906, 
at  which  time  a  record  of  wells  was  macte,  there  was  in  existence  a 
total  of  862  wells  drilled,  of  which  569  were  classed  as  oil  wells,  55  as 
gas  wells,  and  238  as  dry  holes.  •  This  shows  an  increase  for  the  six 
months  ending  December  31,  1906,  of  147  oil  wells,  11  gas  wells,  and 
60  dry  holes;  and  it  is  estimated  that  there  were  drilled  between  Janu- 
ary 1  and  June  10,  1906,  107  oil  wells,  10  gas  wells,  and  41  dry  holes. 
This  would  give  a  total  increase  for  the  year  of  254  oil  wells,  21  gas 
wells,  and  101  dry  holes. 

In  the  following  table  is  given  a  statement  of  the  quantity  of  crude 
petroleum  produced  by  the  Indian  Territory  Illuminating  Oil  Com- 
pany and  its  sublessees  from  wells  in  Osage  Nation,  Oklahoma,  from 
1903  to  1906,  inclusive: 

Production  of  crude  petroleum  by  the  Indian  Territory  Illuminating  Oil  Gompany  anditi 

sublessees  from  January  1,  1903,  to  December  57,  1906. 


1903 barrels. .        .56, 905 

1904 do....       652,479 


1905 barrelfl..  3,421,478 

1906 do....  6,219,106 
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In  the  following  table  is  shown  the  number  of  wells  drilled  in  the 
Osa^  Nation  by  the  Indian  Territory  Illuminating  Oil  Company 
and  its  sublessees  from  1903  to  1906,  inclusive: 

Oil  and  gas  wells  in  the  Osage  Reservation^  1903-1906. 


Tqtal  wells  completed  to— 


Janoarr  1,1903... 
Deoember  31, 1904 

Jane  10, 1906 

December  31, 1905 

Jane  10, 1906 

December  31, 1906 


Com- 

Pro- 

Gas. 

pleted. 

ductive. 

30 

17 

2 

361 

243 

21 

544 

355 

34 

704 

462 

45 

862 

560 

55 

1,080 

716 

66 

Dry. 


11 
97 
155 
197 
238 
298 


GUUB^  FIEIiD. 
COASTAL  PLAIN  AND  NORTHERN  TEXAS. 

Geology. — ^Most  of  the  oil  of  the  Gulf  field  comes  from  that  portion 
of  Texas  and  Louisiana  known  as  the  Coastal  Plain.  The  surface 
rocks  of  this  area  are  beds  of  unconsoUdated  clay,  sands,  and  marls, 
with  some  gravels  in  the  upper  portion,  and  occasional  fine  layers  of 
hard  limestone.  These  are  of  recent  ^ologic  age,  probably  rleisto- 
cene.  Below  this  system  is  a  formation  whose  geologic  age  is  not 
poaitiyely  determined.  Within  this  formation  are  beds  of  sandstone 
and  dolomitic  limestone,  both  porous,  and  each  probably  covering 
only  a  limited  area.  It  is  in  these  porous  beds  that  the  large  accu- 
mulations of  oil  have  been  found.  When  in  limestone,  the  cap  rock 
is  hard  and  impervious.  Below  this  the  rock  is  very  porous,  contain- 
ing in  some  cases  cavities  of  considerable  size. 

All  of  the  surface  formations  have  a  very  gradual  slope  to  the 
southeast.  The  pools,  when  found,  however,  prove  to  be  small  but 
very  pronoxmced  dome-shaped  anticlines.  The  oil  and  gas  have 
accumulated  under  these  upUfts  and  are  surrounded  on  all  sides  by 
salt  water.  The  process  of  tapping  the  oil  reservoirs  and  of  drawing 
off  the  oil  and  gas  permits  the  salt  water  to  rise  and  in  time  to  drown 
out  the  well  completelv.  The  great  porosity  of  the  reservoir  rocks 
of  this  district  makes  the  initial  flow  of  the  wells  of  the  Coastal  Plain 
area  large,  with  a  life  that  is  proportionately  short.  Most  of  the 
indications  of  oil  within  this  area  are  found  in  the  vicinity  of  ground 
elevated  a  few  feet  above  the  ^neral  level,  and  spoken  of  as  hills  or 
mounds.  The  indication  consists  of  gas  and  sulphur  springs  with 
seepages  of  asphalt. 

In  northern  Texas,  to  the  north  and  west  of  the  Coastal  Plain  region, 
are  the  outcrops  of  the  rocks  that  extend  under  the  Coastal  Plain. 
They  are  the  Cretaceous  and  Tertiary.  These  formations  have  a 
general  dip  to  the  southeast.  Oil  has  been  found  in  a  number  of  dif- 
ferent localities  in  these  rocks.  It  comes  from  different  horizons 
and  from  rocks  of  both  the  Tertiary  and  the  Cretaceous.  The  accu- 
mulations are  in  sandstones.  The  conditions  of  accumulation  are 
probably  similar  to  those  of  the  Appalachian  field. 
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PRODUCTION.  CONSUMPTION.  AND  STOCKS. 

• 

Production. — ^The  Gulf  field  produced  21,645,425  barrels  of  oil 
during  1906.  This  is  a  falling  off  of  41.6  per  cent  from  the  produc- 
tion of  1905.  The  great  falling  off  in  quantity  is  accounted  for  by 
the  smaller  production  from  the  pools  in  southeastern  Texas.  Hum- 
ble pool  dropped  77  per  cent;  Sour  Lake,  36  per  cent;  Spindle  Top, 
35  per  cent,  and  Saratoga,  30  per  cent,  from  the  quantity  produced 
in  1905.  The  pools  of  tne  Corsicana  district  showed  an  increase  in 
the  quantity  of  oil  produced  over  the  output  of  1905.  The  increase 
was  slight  in  the  Ugnt  oil  district,  but  it  was  over  400  per  cent  in  the 
heavy  oil  district,  or  Powell  pool. 

The  State  of  Louisiana  slightly  increased  the  quantity  of  oil  pro- 
duced in  1906  over  that  in  1905.  There  was  a  small  increase  in  the 
output  from  the  Jennings  pool,  and  during  the  last  month  of  the  year 
some  oil  was  shipped  from  the  Caddo  district,  in  northern  Louisiana. 

Although  the  quantity  of  oil  produced  by  the  Gulf  field  during  1906 
was  15,401,180  barrels  less  than  the  output  of  1905,  the  money 
return  was  $969,829  more  than  in  1905.  The  conditions  shown  by 
these  figures  would  indicate  the  necessity  of  a  commercial  balance 
wheel,  tnough  how  to  apply  this  wheel  it  seems  difficult  to  devise. 
It  is  apparent  that  with  the  flush  production  from  new  pools  the 
product  is  practically  given  away  for  a  price  in  no  proportion  to  its 
real  commercial  use.  With  the  falhng  of  production  to  a  point 
which  shows  no  surplus  over  consumption,  the  price  advances  until 
a  little  over  one-half  of  the  quantity  of  oil  brings  in  return  nearly 
a  million  more  dollars. 

Consumption. — The  quantity  of  oil  shipped  by  the  railroads  from 
the  different  loading  racks  in  Texas  and  Louisiana  in  connection 
with  that  shipped  by  barges  on  the  Mississippi  represents  fairly  accu- 
rately the  oil  consumed  for  fuel  in  the  South  and  West.  During  1906 
the  quantity  thus  disposed  of  amounted  to  18,250,381  barrels.  This 
is  an  increase  over  the  same  class  of  shipments  during  1905  of  2,492,706 
barrels,  notwithstanding  the  fact  that  the  average  price  had  risen 
from  about  25  cents  to  about  47  cents  per  barrel. 

Shipments  of  crude  oil  from  Port  Arthur  and  Sabine  during  1906 
amounted  to  6,223,628  barrels.  This  is  less  than  the  quantity  snipped 
from  the  same  ports  during  1905. 

No  figures  have  been  ootained  covering  the  oil  run  through  the 
refineries  during  the  year.  This  quantity  is  generally  assumed  to 
be  between  7,000,000  and  8,000,000  barrels. 

Stocks. — At  the  beginning  of  the  year  1906  there  were  11,297,138 
barrels  of  oil  in  Texas  and  1,246,253  barrels  in  Louisiana  held  in 
stock  by  the  different  pipe-line  companies.  At  the  end  of  the  year 
there  were  4,523,374  barrels  in  Texas  and  1,207,098  barrels  in  Lou- 
isiana, held  by  the  same  companies.  These  figures  show  a  reduction 
of  the  stocks  during  the  year  amounting  to  5,730,472  barrels. 


In  the  foDowing  table  is  given  the  production  of  the  Gulf  field  for 
the  year  1906,  by  months: 

Production  i^  emd*  petroleum  in  the  Gulf  field  in  1906,  by  montlu,  in  barrelt. 
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In  the  following  table  is  shown  the  total  production  and  value  of 
the  crude  petroleum  produced  in  the  Gulf  field  from  1902  to  1906, 
inclusiTe : 

pToductitm  and  value  of  crude  petroleum  in  1A«  Ou^ field,  lSQt-1906,  in  barreU. 


Yew. 

TexM. 

Louisiana. 

Total. 

Quantity. 

Value. 

Quaolity. 

Value. 

Quantity. 

Vaiue. 

18,033,  ftS8 

28;i3e!l89 
12,567,897 

13, 003,007 
7:517:479 

6: 565:578 

b: 07?: 528 

1188,985 
41fl,22g 
1,073,594 

18,932,276 
18,873,343 
25,200.371 
37:046,605 

7,933,707 

10,123,418 

In  the  following  table  is  shown  the  production  of  crude  petroleum 
in  the  Gulf  field  from  1889  to  1906  with  its  percentage  of  the  total 
of  the  United  States,  and  the  increase  or  decrease  each  year,  and  the 
percentage  of  increase  o     ' 
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in  the  Outfield,  1889-1906. 

nhaneU 

Produc- 

Uuetfin. 

ln*re«so. 

-"•"■ 

PBrcanUigo. 

.™rea«.|D™a». 

>SB 

1 

I 

548:070 

669,013 

836,030 

4,  moss 

18,631,275 

18.873,313 

8 

12.50 

» 

>S 

»:oo 

.  10 

■  *1:^ 

480,095 
122.943 

3,657: 010 
14,23S,fll7 

2,800-00 

4,450.00 

727.90 

II 

324.07 

11 
20.90 

2i:i2 

27.50 

15.401.180 

862 
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PRICES. 


Average  monthly  prices  of  crude  petroleum  per  barrel  of  42  gallons 
at  weUs  in  the  GuK  neld  in  the  year  1906  were  as  follows: 

Average  monthly  prices  of  crude  petroleum  in  the  Gulf  field  in  1906. 


Month. 


Januazy 

February 

March 

April 

May 

June 

July 

August 

September... 

October 

November 

December 

Average 


Spindle  Top. 


10.51-10.52 
.52-  .54 
.57-  .60 
.69-  .62 
.62-  .65 
.64-    .65 


.65 

.65 

.65- 

.67 

.66- 

.68 

.68- 

.73 

.70- 

.75 

Sour  Lake. 


S0.41i  -10.464 


,40 

.42  - 

.43  - 

.45  - 

.45  - 

.45  - 

.45  - 

.50  - 

.57  - 
.6355- 

.67  - 


.46 

.50 

.55 

.584 

.60 

.60 

.6168 

.634 

.64 

.70 

.75 


.618 


.536 


Humble. 


Batson. 


10.35 
.34  - 
.364  - 
.40  - 
.44  - 
.465  - 
.48  - 
.5066- 
.52  - 
.53  - 
.53  - 
.54    - 


-10.40 

-  .3959 

-  .40 

-  .44 

-  .514 

-  .52 
54 
60 
65 
75 
75 


lO.Sli  -fD.40 


.30 
.34  - 
.385- 
.40  - 
.42  - 
.43  - 
.4666- 
.48  - 
.495- 
.62  - 
.70    - 


.40 

.46 

.50 

.55 

.55 

.55 

.55 

.575 

.605 

.65 

.75 


.486 


.524 


Saratoga. 


|0.32|-«).35 


.31  - 
.335- 
.30- 
.306- 
.30- 
-29- 
.34- 
.39- 
.44  - 
.51  - 
.56- 


.32 

.36 

.39 

.42 

.44 

.475 

.51 

.57 

.58 

.665 

.75 


.45 


Month. 


January . . . 
February . , 

March 

April 

May 

Jime 

July 

August 

September. 
October... 
November. 
December. 


Dayton. 


Average. 


SO. 434 


CorsioAna. 

Powell. 

Henrietta. 

10.89 

10.50 

10.65 

.89 

.50 

.65 

.89 

.50 

.65 

.89-    .91 

.50-    .52 

.65 

.91 

.52 

65 

.91 

.52 

65 

.89-    .91 

.50-    .52 

.65 

.89 

.50 

.65 

.89-  1.00 

.50-    .55 

.65 

1.00 

.55-    .60 

.65 

1.00 

.60 

.65 

1.00 

.60 

.65 

.935 

.529 

.65 

Matagoitla. 


10.85 
.86 
.85 
.86 
.86 
.86 
.86 
.86 
.86 
.86 
.86 


WELL  RECORD. 

In  the  following  table  will  be  found  the  number  of  wells  completed 
in  1906  in  the  different  districts  of  the  Gulf  field.  Most  of  the  well- 
record  information  of  the  Gulf  field  is  compiled  from  the  statistics 
of  field  operations  pubUshed  monthly  by  the  Oil  Investors'  Journal, 
of  Beaumont,  Tex. 

Well  record  in  Gulf  field  in  1906. 


Field. 


Texas: 

Spindle  Top 68 

Sour  Lake 74 

Batson 80 

Saratoga 64 

Humble 345 

Dayton 7 

Corsicana \  oo^ 

Powell :j  '**' 

Hoskins  Moimd 11 

Henrietta 1 

South  Bosque 4 

Other 12 


Wells  completed. 


Total. 


Total. 


996 


Produc- 
tive. 


39 
54 
76 
55 
222 
4 

217 

1 
1 
4 
0 


673 


Dry. 


29 

20 

4 

9 

123 

3 

a  113 

10 
0 
0 

12 


323 


Aban- 
doned. 


10 
31 
14 
12 
207 
2 

79 

0 
0 
2 
0 


357 


Deoember  31, 1906. 


Drilling. 


18 
8 
8 

10 
9 
3 

129 

1 


1 
2 


180 


Loca- 
tiona. 


6 

0 

s 

4 
6 

0 

» 
0 


0 


a  l&!d\id<M  13  gas  wells. 


PETBOLEUM. 


Well  record  in  Gulf  field  in  1906— Contmued. 
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Wells  completed. 

Aban- 
doned. 

December  31, 1906. 

Field. 

Total. 

Produc- 
tive. 

Dry. 

Drilling. 

Loca- 
tions. 

Louisiana: 

Jennings 

71 
2 

10 
2 

48 
2 
5 
1 

23 
0 
5 

1 

13 
0 
4 
0 

12 

1 
1 
3 

& 

Welsh 

0 

Anse  ia  Butte 

0 

Caddo 

0 

Total 

85 

56 

29 

17 

17 

fi 

Grand  total 

1,081 

729 

352 

374 

206 

57 

TEXAS. 

A  review  of  the  year  1906  in  the  State  of  Texas  shows  a  general 
falUng  off,  in  the  quantity  of  oil  produced,  in  all  but  1  of  the  5  prin- 
cipal pools  of  the  Coastal  Plain.  The  exception  is  Saratoga,  wnich, 
at  the  end  of  the  year,  was  producing  more  oil  per  month  than  at  the 
beginning.  This  is  probably  due  to  the  fact  that  the  property  hold- 
ings in  the  Saratoga  pool  are  larger  than  in  most  of  the  other  pools, 
and  it  therefore  has  not  been  sacrificed  to  pepper-box  drilling.  At 
Batson  and  Sour  Lake  there  has  been  a  steady  falUng  off  in  produc- 
tion during  the  year.  At  Humble  and  Spindle  Top,  after  a  decrease 
in  production  for  part  of  the  year,  a  new  oil  horizon  was  brought  in, 
which  increased  the  output  for  a  few  months;  but  with  the  end  of  the 
year  these  pools  were  again  on  the  decline.  The  new  sources  of  oil 
at  Spindle  Top  and  Humble  were  from  shallow  sands  which  had  been 
known  to  exist  since  the  first  discovery  of  the  pools,  but  which  had 
previously  not  been  considered  of  much  economic  importance.  It 
was  believed  that  these  sands  did  not  extend  generally  over  the  area 
of  the  pools,  nor  contain  a  large  quantity  of  oil! 

In  Navarro  County  the  Corsicana  district  has  maintained  and 
slightly  increased  its  output  of  oil.  There  has  been  a  decided 
increase  in  the  Powell  production.  This  has  come  by  an  extension 
of  the  field  to  the  south  and  east,  thus  considerably  increasing  the 
limits  of  that  area. 

HosTcins  mound. — At  the  end  of  West  Bay,  23  miles  southwest  of 
Galveston,  is  the  Hoskins  Ranch.  In  this  property  are  two  mounds, 
the  larger  of  which  contains  something  like  1,000  acres,  and  the 
smaller  about  300.  These  hills  have  for  a  long  time  been  considered 
as  favorable  for  the  location  of  a  new  oil  pool. 

Four  or  five  test  wells  were  drilled  upon  the  west  side  of  the  big 
mound  prior  to  1905  with  favorable  indications  but  no  actual  pro- 
duction. In  November,  1905,  a  well  was  drilled  near  one  of  the 
former  tests  that  became  a  producer  of  considerable  size.  The  oil 
is  of  21°  Baum6  gravity.  Tne  well  was  capped,  and  a  4-inch  pipe 
line  was  constructed  from  the  mounds  to  Danbury  Station  on  tne 
St.  Louis.  Brownsville  and  Mexican  Railroad,  a  distance  of  9  miles. 
A  30-car  loading  rack  was  erected  at  Danbury,  and  the  shipments  of 
oil  from  this  point  commenced  in  the  month  of  May,  1906.  Since 
the  drilling  of  the  first  successful  well,  in  November,  1905,  a  number 
of  other  test  wells  have  been  drilled,  but  have  not  resulted  in  an 
increase  of  the  production.  The  probability  of  a  future  pool  in  this 
locality  is,  however,  good. 
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Hockley. — Near  Hockley,  in  Harrison  County,  a  determined  effort 
has  been  made  during  the  year  by  the  Higgins  World  Oil  Company 
to  bring  in  an  oil  pool.  In  this  locaUtv  are  found  indications  in  the 
way  of  sour  water  and  gas  springs  witn  seepages  of  asphalt.  Three 
wells  were  drilled  to  different  depths.  A  very  hard  rock  was  encoun- 
tered in  one  or  two  of  these  wells,  making  the  progress  of  the  sinking 
of  the  hole  very  slow.  At  the  end  of  the  year  no  favorable  results 
had  been  obtained. 

PRODUCTION. 

In  the  two  following  tables  will  be  found  the  production  of  crude 
petroleum  in  Texas,  by  districts  and  months,  for  the  years  1905  and 
1906: 


Prodtiction  of  crude  petroleum  in  Texas j  1905-1906  ^  by  districts  and  months,  in  barrels, 

1905. 


Month. 


January... 
February . . 

March 

AprU 

Blay 

June 

July 

August 

September. 
October . . . 
November. 
December . 

Total 


Spindle 
Top. 

Sour  Lake. 

Batson. 

Saratoga. 

175,639 

574,414 

363,712 

535,178 

151,711 

254,669 

317,794 

350,396 

170,247 

341,024 

344,851 

334,829 

144,489 

337,756 

392,875 

230,521 

139,907 

332,459 

371,  »74 

303,288 

132,584 

248,258 

337,659 

297,912 

125,661 

224,659 

340,492 

193,907 

130,725 

217,706 

301,751 

234,183 

114,397 

191,841 

260,229 

187,177 

113,836 

197,619 

255,541 

163,500 

110,400 

209,515 

250,426 

159,146 

143,184 

232,233 

228,537 

134,960 

1,652,780 

3,302,153 

3,774,841 

3,125,028 

Coraicana. 


27,612 
23,068 
27,617 
25,995 
27,198 
26,780 
26,816 
26,734 
26.256 
26,820 
24.375 
23,481 


311,654 


Powell. 


9,742 
10,132 

9.913 
11,774 
10.686 
10,068 
10.544 
10,906 
10.265 
10,647 
12, 3» 
15,806 


132,866 


Month. 


January... 
February.. 

March 

April 

U&y 

June 

July 

August 

September. 
October . . . 
November. 
December . 

Total 


Humble. 


152.653 

495,847 

989,432 

1,241,490 

2,278,835 

2,798,162 

2,560,679 

1,834,662 

1,095,895 

857,753 

699,750 

589,152 


15,594,310 


Matagorda. 


11,807 

6,566 

4,526 

4,626 

6,090 

7,360 

2.746 

1,225 

675 

450 

300 

200 


46,471 


Henrietta. 


5,216 
6,313 
6,516 
7,822 
8,664 
9,713 
8,640 
9,967 
9,178 
8,762 
10,562 
10,318 


0  101,661 


Dayton. 


9,682 
18,723 
15.447 
16,442 


60,294 


Other. 


6300 


Total. 


1.856,806 
1,616.523 
2,228.879 
2,307,373 
3.479.126 
3.868,521 
3,494.160 
2,767.866 
1.914,522 
1,652.666 
1,498.326 
1.304. 360 


a28, 162,286 


1906. 


Month. 


January... 
February.. 

March 

April 

Biay 

June 

July 

August 

September. 
October... 
November. 
December. . 

Total 


Spindle 
Top. 


113,180 

121,609 

75,014 

77,398 

iW,(JvO 

78,259 
78.060 
71,477 
77,044 
88,662 
05,687 
101,097 


1,077,492 


Sour  Lake. 


225,083 
185,441 
193,183 
202,781 
196,479 
183,608 
177,933 
164,138 
135,910 
186,001 
148,964 
166,469 


2,156,010 


Batson. 


214,926 
206,942 
206,991 
202,410 
207,460 
191,733 
196,675 
194,528 
171,837 
171,605 
149,837 
172,563 


2,289,507 


Sarat<^^. 


148.183 
139,946 
173,169 
162,189 
206,417 
198.645 
186.606 
183,041 
180.740 
206,006 
201,882 
102,441 


2,182,067 


Corslcana. 


26,686 
30,232 
28,330 
26.541 
28,260 
27.108 
26.856 
26,204 
27,026 
30,275 
24,3n 
20,830 


332,622 


PoweU. 


17,470 
21.872 
31,640 
43.015 
60.779 
71,108 
78,063 
76.243 
72,238 
74,786 
65,253 
60,755 


673,221 


a  Inoludes  26,060  barrels  of  oil  which  were  on  hand  and  unsold  on  December  31»  1006. 
^  Average. 


production  of  crvde  petroleum 


tn   Texat,  1905-1906,  bj/  ditricU  and  mmUht,  in 
fton-eif— Continued . 


Uoutb. 

H^... 

Itound. 

DftTtOD. 

Otber. 

Total. 

im'.sii 

!SS 

3>»,3>» 

113,422 

ii 

1 

S 

1  183  m) 

8 

a 

1 

221 

B 

069 

i 

830 

iiis 

1, 248, 238 

1 
i 

X 

412 

jS?;::::::::::::::::::::::::: 

SAJ'SS 

S^;3^ 

3,ST1,M5 

'1.030 

n,K!.ssn 

•-  iDClndea  pioduotlOD  In  B«iar,  Jwk,  and  HcLennBn  counllea. 

The  production  of  petroleum  in  Texas  from  1896  to  1906,  inclusive, 
has  been  as  follows: 

Production  i^entdt  pttrolaim  in  Texaa,  1S96-1906,  by  dUtricU,  in  barreU. 


Y«u. 

Com- 

PoweU. 

^C 

Sour  lM\t 

Saratog*. 

Batnn. 

is 

Sis 

371,316 
332:^22 

3?!  121 
4«,8ia 

ill 

W3,221 

8,«m,9» 
3,433,812 

l;!S:S 

8,848, ISO 
0,442, 3i7  1       73e.sa 
3,382,188      3,m,0a8 
2,158,010  1    2,lB2.0sr 

2.280,507 

TotsI 

4,864.882 

1.126,971 

3£,  770,081 

30.300,841 

16,973,803 

Yea, 

DaytoD. 

MbU- 

gotdft. 

Humbld. 

Otber. 

Tot... 

1*50 

1,450 

»S 

30 
1,030 

^,»i 

as 

Ul.OTI 

»,8S0 

183,144 

278,908 

2*2,110 

IS,lfl5.7SS 

3.540 

■  locludH  tbe  prodoctloQ  o[  Hotklni  Hound. 


866 


MINEBAL  BESOUBCES. 


The  following  table  gives  a  statement  of  the  production  and  value 
of  crude  petroleum  at  wells  in  Texas  in  1905  and  1906,  by  districts: 

Production  and  value  of  petroleum  in  Texas  in  1905  and  1906^  by  digtricts,  in  barrels. 


District. 


Spindle  Top. 
Sour  Lake.. 

Saratoga 

Coriscana . . . 

Powell 

Batson 

Humble 

Dayton 

Henrietta... 
Matagorda. . 
Other 

Total. 


1905. 

1906. 

Quantity. 

Value. 

Price  per 
barrel. 

Quantity. 

Valne. 

1,652,780 

1612,282 

S0.370 

1,077,402 

1666,287 

3,362,153 

1,117,261 

.332 

2,156,010 

1,155,475 

3,125,028 

872,285 

.281 

2,182,097 

985,543 

311,554 

258,500 

.83 

332,622 

310,941 

132,866 

66,433 

.50 

673,221 

356,144 

3,774,841 

1,025,025 

.272 

2,280,507 

1,199,625 

15,504.310 

3,528,768 

.226 

3,571,445 

1,736,166 

60,294 

18,255 

.303 

92,850 

40,265 

75,602 

35,906 

.475 

111,072 

72,197 

46,471 

16,677 

.360 

080,591 

41,566 

300 

780 

2.60 

1,090 

1,380 

28,136,189 

7,552,262 

.268 

12,567,897 

6,565,578 

Price 
ban 


'X 


Sa618 
.536 
.45 
.985 
.59 
.524 
.486 
.434 
.65 
.516 
1.34 


.533 


<s  Includes  the  production  of  Hoskins  Mound. 


Prices  o^  Corsicana  and  PovyeU  oil, — The  following  tables  show  the 
prices  of  Corsicana  and  Powell  oil  from  1903  to  1906,  inclusive: 

Fluctuations  in  prices  of  Corsicana  light  oily  190S-1906,  per  barrel. 


1903. 

January  2 $1.06 

Apra22 1.08 

July  16 1.10 

July  23 1. 12 

September  28 1.14 

September  30 1.16 

October  8 1. 18 

October  13 1. 20 

October  17 1. 22 

October  24 1. 24 

October  28 1.26 

November  20 1.29 

December2 1.31 

December9 1.32 

December  29 1.27 


1904. 

January  1 $1. 27 

January  12 1. 17 

January  20 1.07 

February  12 1.02 

March  1 99 

March  4 96 

Marchl2 93 

March  29 90 

AprU8 87 

April  29 84 

June  7 81 

June  17 78 

July  9 73 

July  13 70 

August  12 80 


1904 — Continued . 
September  1 |0. 85 

1905. 

January  5 82 

May  27 81 

September  12 83 

September  16 85 

September  19 87 

September  .28 89 

October  20 91 

November  11 89 

1906. 

April  25 91 

July  28 89 

September  12 1. 00 


Fluctuations  in  prices  of  Powell  heavy  oilj  1903-1906^  per  barrel. 


1903. 

January  2 $0.35 

January  20 50 

May  2 60 

December  29 -.55 

1904. 
January  1 55 


1904— Continued. 

January  12 $0.45 

January  20 40 

August  12 45 

September  1 50 


1905. 


.50 


1906. 

April  25 $0.52 

July  28 .60 

September  12 55 

October29 60 


FBTBOLETTM. 


867 


Average  monthly  prices  of  Corsicana  and  Pov)elhoil  at  welUy  190^-1906^  per  barrel. 


Month. 

Corsioana. 

Powell. 

1903. 

1904. 

1905. 

1906 

1903. 

1904. 

1905. 

1906. 

JAfiniHy 

$1.06 
1.06 
1.06 
1.066 
1.06 
1.06 
1.097 
1.12 
1.123 
1.206 
1.27 
1.311 

$1,162 
1.04 

.87  J 
.84 

;™ 

!85 
.85 
.85 
.85 

$0.82} 
.82 
.82 
.82 
.81} 
.81 
.81 
.81 

.898 
.897 
.89 

$a89 

.89 

.89 

.89 

.91 

.91 

.91 

.89 

.96 

1.00 

1.00 

1.00 

$0,413 
.50 
.50 
.50 
.506 
.60 
.60 
.60 
.60 
.60 
.60 
.594 

$0,462 
.40 
.40 
.40 
.40 
.40 
.40 
.43J 
.60 
.50 
.60 
.50 

$0.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 
.50 

$0.50 

FfthrHftiy , . .  , 

.50 

March 

.50 

April 

.50 

M^y. 

.52 

June 

.62 

July 

.62 

Amniflt 

.50 

September 

.63 

October 

.55 

November 

.60 

December 

.60 

Average 

1.14 

.87- 

.83+ 

.92 

.6716 

.43+ 

.50 

.62  J 

WeU  record  in  Corsicana  and  PoweU  districts. — The  following  tables 
show  the  well  record  in  the  Corsicana  and  Powell  districts : 


Well  record  in  Corsicana  and  Powell  oil  districts  in  1906 j  by  months. 


Wells. 

Month. 

Completed. 

Producing. 

Qas. 

Dry. 

Aban- 
doned. 

JaniiAiT • T 

15 
12 
23 
37 
47 
37 
37 
29 
22 
26 
21 
24 

11 
10 
17 
23 
19 
27 
20 
18 
18 
21 
15 
18 

3 

1 

2 

6 

13 

25 

9 

13 

11 

4 

5 

5 

6 

11 

Febmary 

1 

March 

5 

April 

1 
3 

1 
4 

May 

2 

June 1 

1 

July 

^      9 

A»iini«t . .  .  _  . 

5 

September 

a.. 

2 

October 

4 

November 

1 

4 

December 

35 

Total 

330 

217 

13 

100 

79 

Well  record  in  the  Corsicana  and  Powell  oil  districts,  1898-1906. 


Wells. 

Rigs. 

Year. 

Com- 
pleted. 

Pro- 
duc- 
ing. 

Dry. 

Gas. 

Aban- 
doned. 

Drilling. 

Total. 

Monthly 
average. 

. 

Total. 

Monthly 
average. 

1896 

374 

268 

373 

68 

28 

100 

74 

68 

330 

342 

160 

6  261 

C47 

d\2 

70 

46 

48 

217 

a28 

0  90 

a98 

16 

13 

23 

25 

18 

100 

4 
9 

14 
5 
3 
7 
3 
2 

13 

7 

79 
112 
27 
45 
51 
31 
41 
79 

154 
154 
157 
51 
23 
65 
23 
25 

13 
13 
13 
4 
2 
5 
2 
2 

136 
95 
80 
47 
46 
35 
17 
23 

11 

1809 

8 

1900 

7 

1901 

4 

1902 

4 

1903 

3 

igo4 

1 

1905 

2 

1906 

a  Includes  2  artesian  wells, 
b  Includes  56  wells  in  heavy  oil  district. 
c  Includes  10  wells  in  heavy  oil  district. 
d  Includes  2  wells  in  heavy  oil  district. 
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SHIPMENTS. 

In  the  following  table  is  given  the  shipment  of  crude  petroleum 
by  railroad  in  taim  cars  from  the  different  stations  of  Texas  diiring 


hi 


the  year  1906: 

Quantity  of  crude  petroleum  shipped  by  railroad  in  tank  cars  from  the  oilfields  of  Texas, 
at  the  stations  namedy  ay  morUhSy  during  the  year  1906,  in  barrels. 


Month. 


January... 
February.. 

March 

April 

May 

June 

July 

August 

September. 
October... 
November. 
December.. 

Total 


Spindle 
Top. 


14,453 
16,551 
8,534 
6,726 
7,«69 
7,760 
2,040 
1,121 
2,472 
892 
2,103 
4,678 


76,318 


Sour  Lake. 

• 
Humble 
and  Trice. 

64,450 

407,613 

58,440 

349,843 

93,086 

303,397 

196.044 

218,133 

104,864 

294,836 

60,721 

313,652 

116,041 

248,396 

126,791 

266,610 

161,391 

316,937 

238,566 

294,077 

137,142 

329,071 

122,704 

319,236 

1,478,330 

3,660,601 

Saratoga. 


68,401 
105,606 
174,146 
232,309 
230,713 
179, 7W 
164,740 
105,646 
189,197 
181,391 
166,710 
303,164 


2,191,822 


BigHUl 

and 
Danbury. 


11,247 

33,5S7 

14,968 

11,657 

1,400 

1,701 

2,932 

2,068 


79,564 


Total. 


544,817 
620,440 
579,163 
653, 2U 
649,640 
604,380 
545^185 
511,825 
670,406 
716,627 
637,958 
751,965 


7,48Sv6S5 


Note.— These  are  the  official  figures  furnished  bv  the  railroads  which  shipped  the  crude  petroleom. 
Calculations  were  made  in  reduction  of  pounds  to  barrels  on  the  basis  of  310.8  pounds  to  a  ^rrel. 

The  following  tables^  furnished  by  the  Bureau  of  Statistics,  Depart- 
ment of  Commerce  and  Labor,  give  the  shipments  of  Texas  crude 
petroleimi  and  its  derivatives  from  Port  Arthur,  Sabine  Pass,  and 
Galveston,  and  the  ports  to  which  this  petroleimi  was  shipped  in 
1906,  by  months: 

Shipments  of  Texas  petroleum  in  1906  from  Port  Arthur,  Sabine  Pass,  and  Galveston, 

by  months  and  by  cargoes. 


Month. 


January... 
February . . 

March 

April 

Biay 

June 

July 

August 

September. 
October. . . 
November. 
December.. 

Total 


Port  Arthur. 

Sabine  Pass. 

Galveston. 

Total. 

Num- 

Num- 

Num- 

Num- 

ber 

Quantity 

ber 

Quantity 

ber 

Quantity 

ber 

Quantity 

of  car- 

in barrels. 

of  car- 

in barrels. 

of  car- 

m barrels. 

of  car- 

in barrels. 

goes. 

goes. 

goes. 

goes. 

16 

364,600 

11 

347, 148 

27 

711,748 
976.119 

26 

560,780 

13 

385,339 

39 

26 

661. 197 

13 

350,144 

a2 

139 

41 

911,480 

20 

548.500 

9 

182,579 

2 

464 

31 

731,633 

27 

.577,903 

12 

318,669 

hi 

461 

43 

807.  OSS 

27 

584.084 

15 

394,918 

3 

745 

45 

979,747 

35 

705,846 

11 

308,857 

2 

700 

48 

1,015.403 

27 

578.249 

10 

241,717 

c6 

710 

43 

820,676 

31 

563,600 

10 

290,110 

2 

247 

43 

8S«,047 

18 

481,073 

6 

203,000 

6 

884 

30 

684,967 

24 

552,740 

9 

222,858 

2 

200 

35 

775,798 

27 

506,830 

14 

489,619 

d2 

682 

43 

996,131 

304 

6,614,582 

133 

3,734,958 

31 

5,232 

468 

10,354,772 

a  From  Texas  City  1  cargo— 121  barrels. 
b  From  Texas  City  1  caigo— 119  barrels. 
e  From  Texas  City  2  cargoes— 120  barrels. 
d  From  Texas  City  1  caigo— 100  barrels. 


PETROLEUM. 

Shipmentt  of  Texat  petroleum,  by  porti,  in  1906,  by  monOu,  in  barrels. 


Port. 

Jinmry. 

Pebro- 

March. 

AprlL 

M.y. 

June.     1     July. 

BaiUmora  Md 

"3:JE!S 

27  000 

1 

as  000  '       K  nm 

19, 890 

3,171 

21.460 
60,002 

ii 

Is 

1^660 

35,714 

11 

31,313 

41B,S4§ 
131,  Ml 

Is 

lfi[s73 
340, 3S7 
104;0I0 

9i;429 

80,952 

300,216 

abIs 

08,797 

61,217 

110,«B 
68.418 

23;71i 

U2,a6i 

71,SS2 

94,201 

70,770 

63,247 

22,049 

20S 

"■SS 

20,700 

Ilia 

200 

21,10B 

SI, BIS 
400 

37,894 

12 

43 

3 

5,008 

6,082 

711.748  1    976,119 

911.480  1    731.633  j    807.033 

979,747 

1.016,403 

Port. 

AOgUBt. 

September.'   October. 

November. 

"i^rl 

Total. 

'AS 

3,  ISO 
142,048 
S8,S« 

48;S34 

20;62B 

, 

64:642 

lelsii 

IS 

19.200 
29.890 

8^300 
1«:963 

13,316           270.737 
,13S.a34  1      3,626,3*0 

N««Yort,M.pY 

^■fflS 

2i;64S 

19,374 

23,247 

71,899 
43,StS 

Ti'.fOO 

1)3,813           372,417 

69,973 

<«,703 

^f. 

21, Oi 

si 

-S 

23,179 

2»,7B5 

'SS2 
28,240 

37, TW 
10 

37,3M 

19,S4i 

180 

"'"s 

7 

22,li3 

20 

ii,«6 

26.348 

20 

100 

' 

1 

HINESAL   BESOUBCES. 


EXPORTS. 

In  the  following  tables  are  given  the  exports  of  crude  petroleum 
and  its  products  irom  Texas,  by  months  and  kinds  and  by  customs 
districts : 

of  crude  and  rtfined  petroUian  from,  all  port*  of  Tteat  in 
1906,  by  numtht,  in  galloju. 


Month. 

Crud«. 

Naphtba. 

Quantlly. 

Quantity. 

ValiK. 

Quantity. 

Valua. 

Jm 

BffiiWl 

»43.41l> 

bsUts 
lasiM^ 

22^070 

204,210 
08.066 

'S07 

a,95S 
,70B 

'.sm 

1  ,887 

WW 
200 

217 

148 

420 

1, DBS,  973 

21,20S 

3,993,  U7 

ill 

2;S72:6» 

S.3¥) 
1,863 

5S 

fi39 

6,87; 

S31 

1 

M 

3'S 

77^!^! 

32,0S3,UB 

l,aB,M2 

42,906 

B,28a 

17,157,326 

i.oe6,no 

Uontta. 

Reih 

uum. 

LnbricatiDg  and 

TotaL 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

ValiB. 

January 

8M.0O3 

2,880,160 

1^:S^ 

M-ra 

15  41(1 

2.870,298 
9,106,970 
0  104.208 
4.298,021 
3, 868.905 
G,0e3.4» 

'.SS 
iSS 

«:72o;oeo 

1141,07fi 

1,001 

101 

KB 
1«9 

037 
081 

136 
24 

r. 

047 

083 

1.38r,0»< 
1.242,300 

w,ira 

923,  le 

BQ3,7£6 

38.628 

sRoH 

306,00 

xa.e3a 

8,0M 

261,111 

«.9,7«|      82.4S2.706 

' 

Corpus  Cbrlstl. 

K      . 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

'--• 

Crude,  Including  aU  natural  oiH, 

2,680,835 

H10.S74 

30,046.136 

Napbthaa,  Includtne  aU  lighter 
produotiotdlstmtlon..;... 

310 

6,| 

lfl,S(B.3M 
3,2«,S46 

8,415.971 

Lubrlcatine  and  heavy  paraflln. 
ReiiduumlncluainaurandaU 
other  Irom  whicfi  the  llgtlt 

4S4.B41 
2S3.7M 

4«,S53 

7,073 

3,732,841 

302,276 

PETBOLEUM. 
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Exports  of  crude  and  refined  petroleum  from  TexaSt  by  customs  districtSf  in  1906^  in 

^aZiorw— Continued . 


Kind. 

Paso  del  Norte. 

Saluria. 

Total. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Crude,  including  ail  natural  oils, 
without  reflrard  to  scravity 

56,099 

9,794 
85,160 
64,919 

3,906 

$1,870 

1,047 
14,813 
11,874 

367 

32,692,119 

42,906 

17,157,325 

4,170,478 

8,419,877 

$1,599,042 

6,266 
1,085.870 

Kaflned: 

Naphthas,  including  all  lighter 
products  of  distillation 

TflllTnlTlAtiTIf? 

29,129 

59,778 

164,431 

$4,620 

7,146 

25,212 

Lubricating  and  heavy  paraffin. 

Residuum,  including  tar  and  all 
other  from  which  the  light 
bodies  have  been  distilled 

619,743 
254,111 

Total 

253,338 

36,978 

219,878 

29,971 

62,482,705 

3,565,032 

LOUISIANA. 

9 

Jennings. — ^The  output  of  oil  from  the  Jennings  pool  was  well  main- 
tained during  the  year,  the  quantity  being  greater  in  1906  than  in 
any  previous  year.  In  May  and  June  the  quantity  of  oil  delivered 
from  the  field  was  over  1,000,000  barrels  a  month.  From  June  on 
there  was  a  gradual  falling  off  in  the  production  each  month,  in 
December  only  51^,425  barrels  of  oil  being  produced.  There  were  71 
wells  drilled  in  the  Jennings  pool  in  1906,  or  which  48  were  productive 
and  23  dry. 

Caddo  district. — ^The  first  shipments  of  oil  from  the  Caddo  pool  were 
made  in  December,  1906.  This  district  is  situated  in  northwestern 
Louisiana,  in  Caddo  Parish.  Caddo  Island  is  22  miles  north  of  the 
city  of  Shreveport.  The  island  is  3  miles  long,  north  and  south,  and 
2  miles  wide^  east  and  west.  It  is  traversed  by  the  Kansas  City 
Southern  Railway,  the  station  of  Caddo  being  nearest  to  the  oil  and 
gas  developments. 

Favorable  indications  in  the  way  of  gas  from  shallow  wells  and 
springs  have  been  known  in  this  locaUty  for  a  number  of  years.  In 
tne  latter  part  of  1904  wells  were  drilled  by  the  Latex  Oil  and  Pipe 
Line  Company.  These  wells  demonstrated  the  existence  of  two  hori- 
zons of  favorable  indication — one  at  about  900  feet  and  the  other  at 
about  1,500  feet.  In  March,  1905,  the  Caddo  Lake  Oil  and  Pipe 
line  Company  sank  a  well  to  a  depth  of  1,556  feet  and  procured  a 
showing  oi  oil  which  filled  the  casing  for  1,200  feet.  The  gravity  of 
this  oil  was  from  35°  to  37°  Baum6.  The  results  of  this  well  caused 
much  development  work. 

The  Producers'  Oil  Company  of  Texas  entered  the  field  and  drilled 
a  well  to  the  southeast  of  the  Caddo  Lake  Oil  and  Pipe  Line  Com- 
pany's well,  which  resulted  in  a  good  gas  well.  The  second  effort  of 
the  Producers'  Oil  Company  resulted  in  a  blow-out  of  the  groimd 
about  the  well.  The  gas  was  strong  enough  to  form  a  large  hole,  in 
which  the  derrick  and  machinenr  used  for  drilling  were  entirely  swal- 
lowed up;  the  surface  water  flowed  into  this  hole,  and  a  Doiling 
cauldron  was  formed  from  the  escftpinff  gas.  The  gas  afterwards 
caught  fire  and  burned  for  some  montns.  The  third  well  of  this 
company  was  no  more  successful  than  the  second,  resulting  in 


872 


MIKIXAL  i^EBOTECEE. 


another  bloW'-aat.    At  iht  eskd  of  t3^  jesr  19G^.  3 
irelk  had  been  ooixipk!tB(L  2  br  the  Caddo  Lddce  Oil  sod  F5^  lime 
CompaoT  axKl   1   br  IfteesFB.  Brown  BrodMSS.     The  PTDdooeES*  Oil 
Couipfuor'^  veil  ICo.  1  wts  theiD  bem^  diilled  deeper. 

lAuiiii^  the  £irKt  months  of  1 9(t6  a  nuinber  of  saooeBAii  ^as  m^elk 
irere  coiupleted.  A  ^ras  line  wa^^  laid  br  the  CitazBn^s  Oil  axid  F^ 
liiie  CoxupiUQv  from  the  £eld  tc>  Shreveport.  where  tiie  bbs  wms 
<ielivered  for  local  consumptioiL  Dunng  the  latter  half  ob  1906  a 
well  was  driUed  to  the  west  of  the  raihrax  on  Caddo  Idbnd  to  a 
dgrtli  of  2^%5  feet-  At  this  deptb  strong  indicatioins  rf  2i*  grarhj 
oil  were  f oundL  At  tbk  same  time  tbe  ProdixKis'  Oil  Compaorr 
secured  a  wedl  at  about  the  Ban>e  deptii  on  Fine  Tfjaml  Tins  widi 
jBowed  by  head^.  From  exii^ting  know4ed^  it  aeeans  jpixihaUe  that 
there  aj^  3  profitable  horizons  in  the  Caddo  distincC.  a  AgM  gps  hon- 
zon  at  about  900  feet,  a  verr  strong  gas  hoiixon  with  some  cfl  at 
about  1^300  feet,  and  a  horijKWQ  with  27^  giailti  oil  beHwcn  2J!O0 
ajad2;:J00feet. 


FBOJPV<mO%,  VAJLVE.  AKI>    SfflFHETrS  0¥  UOfUJSlAXA   PEnBOLETlL 


In  the  following  table  will  be  found  the  quantitx  of  cmde 
produced  in  Louisiana  from  19C^  to  1906.  indiiaVe,  br 


Frudwftiofi  <^  petrolevm  tr<  Lifuisia^ia.  IWt-iyoC^  bff 


MuotL. 


IMC. 


IlfDS. 


insxoMry #<<.  SM* 

Vv^^nxury i&.VJh 

Maret «BLII» 

Apm 8S.72& 

Mmj 2&.«W  Tt.TTy 

/ttw 4«,o»  IT,  is: 

Juij 75, «»  K.rr2{ 

A«cutA «2.l»l  7S,<»T 

S<94«KU.U'r 4«,7ZS  C345 

Oc9U»b«f- «.257  «.€» 

Kav<«eEaber 70.707  a.1lM 

I>««Dub«rr 75.  OW  «;,«I5 

TOUJ 54^07  «7,771 


IMK. 


37.720 

sr.44(; 
».ia2 

530.902 
5;»<.54£ 
574.  C7^ 


IMEL 


«7IL«ft 
77&<2aZ 

€0.283 

7M.ac 

€GLOM 
73L<a» 

717.06 

€S.544 


7a.ur  < 


i,art.tt7  ■ 


2.( 
2.1 
2.1 
2.( 

*,< 

1.1 


IS? 


7M.77i 
€34.  ja 

S12.4S 


2.Ki%.K»       ^  no.  416       luaSS.174 


7ZL4S 
.64 


TC.I 


In  the  following  table  is  given  a  statement  of  production  and  vahie 
of  crude  [^troleum  in  Lomaana,  1902  to  1906,  by  fields: 

PrKfthuHion  and  valtu  of  petroleum  xn  Louuiana.  J90f-1906.  6y  dittricU,  im  barrth. 


y«ir. 


Jwiningi 


Welsh. 


QuuzUtj.      Valoe.      K^OMiitiXj.     VaItk. 


1«B $48,«17 

1«» «82,ew 

IVH 2,«Z3.<K5 

1«5 t,Wl,41« 

1«« 9,025,174 


Qiuujtitj.      VAlne. 


1 


»1«,«85 '       SMvClT       Sl»,«5 


1,049,144 

1,SW,82S 
3,525,879 


25,l(e 
35.  W2 
10.000 
23.99G 


ts.i€e 

24.450 

7. 500 

17.405 


917. 7n 


9.000  , 
«2S,S8  j 


$4,000  1    8»9l0.41ft 


41C,22S 
1.071,504 


«  Ttrtndw  the  production  of  Caddo 


n  the  Jermingt  oil  field  ii 


Uonth. 

1901. 

■«.. 

igoe. 

ta30     ta 
w-  :so 

so-    .52 

II 

a-  l3s 

IS-    .33 

15-iax     to. 

a33B-«l2.? 

1 

13- 

IS- 
18- 
20- 

23 

1 
1 

2S 

2S   - 

3A«8 

" 

1 

The  following  table  gives  a  statement  of  shipments  of  crude  petro- 
leum from  Btations  on  the  line  of  the  Louisiana  Western  Railroad 
Company  and  Kansas  City  Southern  Railway  in  Louisiana  during 
the  year  1906,  by  months: 


RaU  thipinenU  of  crudt  pttroUum  from  Jemiingt 

Mermmtau.  Egan,  Lake  Charlet,  and 

Jpnoinga.       ,      iliTuii'mau. 

eb"". 

Ukt  Chunks. 

Total. 

Hantli. 

Cm.. 

QUUI- 

lity. 

Cars. 

is- 

"-■   "iR"" 

cnra. 

Quan- 

Cara. 

"S: 

luiuiT 

Februuy 

3,0« 
!13S 

If 

11 
11 

lis 

2« 
171 

li 

H3,0M 

li 

gi  ilis 

IB3 

»i 

3 

! 

«X1 

TO 

i 

MO 
1,01! 

s 

416 

MS 

i.3e7 

1.2B2 
316 

294.765 

11 

;i  s 

1 

S-.; 

B4S 

li 

803 

S 

5H 

Totd..., 

19..US  .,,m...>    r,.„.,.   ,..i;w,..    .->„   I7i.w«    J,3« 

l.W). 

m 

M,IES 

8,126,883 

•Includes  Sears  sUpped  from  Caddo 
M*  an  tha  olOdal  Ogureii,  calculatloDs  being 
■  bunl  of  42  gallODs. 


made  on  cbe  bada  of  3104  poonda  ol  ornde 


CAUFOKNIA  OIL  FIBLD. 


GEOLOGY. 


The  coaditionfi  under  which  oil  is  prospected  for  in  California  are 
different  from  those  in  the  other  great  oil  fields  of  the  United  States. 
In  Cahfomia  oil  outcrops,  or  seepages  of  oil,  have  led  to  the  discovery 
and  development  of  most  of  the  important  districts. 

The  principal  oil-bearing  formations  of  California  are  of  Tertiary 
age  in  the  l£ocene  and  Pliocene  periods.  These  formations  are  of 
fsreat  thickness,  amounting  to  many  thousands  of  feet.  Thev  con- 
eaat  principtdly  of  shale,  sandstones,  and  clays.  These  rocks  are 
generally  soft,  although  occasionally  hard  streaks,  called  "shells," 
are  found,  wmch  usuuly  contain  some  calcareous  material.  Saii.«i- 
stones  are  Hoa  porous  medium  in  which  the  petroVevun.  \fi  -niostOc^ 
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accumulated.  Separate  sandstone  beds  are  often  many  hundreds 
of  feet  in  thickness,  though  not  uniformly  saturated  with  petroleum 
throughout  their  full  mass. 

The  sedimentary  formations  of  California  have  been  much  dis- 
turbed owing  to  the  thrusting  up  through  them  of  the  granite  cores 
of  the  Sierra  Nevada  and  the  Coast  Ranges.  Along  the  flanks  of 
these  mountain  ranges  the  sedimentary  formations  lie  in  tilted  and 
distorted  conditions.  This  tilted  condition  has  brought  the  different 
beds  to  the  surface,  and  it  is  along  these  outcrops  that  the  indications 
of  petroleimi  occur.  These  indications  consist  of  rocks  whose  pores 
are  completely  filled  by  asphalt  or  by  slowly  seeping  springs  of  petro- 
leum. Faults  and  fissures  in  a  formation  often  form  seepages  of 
petroleiun  from  saturated  porous  strata  below,  which  do  not  appear 
on  the  surface. 

WELL  DRILLING   IN  CALIFORNIA. 

The  conditions  in  California  are  unfavorable  for  the  economical 
driUing  of  wells.  The  hard  shells  which  exist  in  the  soft  rocks,  and 
which  must  be  passed  through  at  an  angle,  have  a  tendency  to  change 
the  direction  of  the  holes,  causing  much  expense  and  trouble  from 
crooked  holes.  Most  of  the  formations  between  the  hard  shells  may 
be  classified  from  the  driller's  point  of  view  as  *' caving  material. 
It  is  seldom  that  rock  is  found  that  will  stand  up  and  form  good  walls 
during  the  drilling  of  any  considerable  depth.  To  overcome  these 
difficulties  a  number  of  changes  are  made  in  the  rig  and  machinery 
used  in  CaUfomia  from  the  standard  rig  used  in  the  eastern  fields. 
The  machinery  is  all  heavier;  the  casing  used  is  heavier:  the  rig  is 
built  with  comer  posts  from  base  to  crown,  and  is  reenforced  in  a 
number  of  ways.  In  front  of  the  band  wheel  is  a  second  bull  wheel, 
called  the  ^'calf  wheel,''  from  which  runs  a  cable  over  an  extra  sheaf 
in  the  crown  of  the  derrick.  The  ''calf  wheel"  is  used  for  handling 
the  string  of  casing. 

The  caving  condition  of  the  material  penetrated  makes  it  necessary 
for  the  casing  to  follow  immediately  after  the  drill.  The  well  is 
therefore  drilled  20  or  30  feet,  and  then  the  sides  of  the  holes  below 
the  casing  are  underreamed  out  and  the  casing  is  lowered.  To  keep 
the  casing  free  and  prevent  it  from  binding  by  material  lodged  at  the 
hard  shells  passed  tnrough,  the  full  string  of  casing  is  moved  up  and 
down  at  short  intervals.  The  extra  weight  and  strength  of  the  mate- 
rial and  the  increase  of  labor  in  underreaming  and  moving  casings 
add  greatly  to  the  expense  of  the  wells.  In  the  Coalinga  field  wefls 
between  2,000  feet  and  3,000  feet  in  depth  cost  between  $20,000  and 
$30,000. 

DEVELOPED  OIL  AREAS. 

The  principal  developed  oil  areas  of  California  are  within  four  coim- 
ties — Kern  and  Fresno  coimties  in  the  San  Joaquin  Valley  and  Santa 
Barbara  and  Los  Angeles  coimties  near  the  coast ;  in  other  counties, 
as  Ventura,  Orange,  San  Mateo,  and  San  Luis  Obispo,  oil  pools  exist, 
but  the  production  from  them  is  comparatively  small. 
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KERN   COUNTY. 

Kern  County  contains  important  oil  pools  upon  both  the  west  and 
the  east  side  of  the  San  Joaquin  Valley.  Upon  the  east  side  of  the 
valley  is  the  Kem  River  pool,  and  along  the  foothills  of  the  Coast 
Range,  on  the  west  side  of  the  valley,  are  the  three  districts  of  Sunset, 
Midway,  and  McKittrick. 

Kem  River  vool. — ^The  Kem  River  pool  is  situated  5  miles  north  of 
the  city  of  Bafeersfield,  the  surface  being  in  the  low  foothills  north  of 
Kem  Kiver.  This  pool  is  one  of  the  most  important  in  the  State, 
considered  with  reference  to  the  quantity  of  oil  ah-eady,  produced. 
The  area  was  first  prospected  in  June,  1899,  and  was  rapidly  devel- 
oped during  the  remainder  of  that  vear  and  in  1900.  At  that  time 
the  limits  or  the  pool  were  pretty  well  defined.  The  area  now  included 
within  the  oil-producing  limits  is  about  4,800  acres. 

The  oil  accumulation  is  found  in  a  number  of  very  loose  sands  lyinc 
from  450  to  1,000  feet  below  the  surface.  The  material  passed 
through  before  reaching  the  oil  sands  is  first  alluvium  or  drift,  and 
then  strata  of  blue  clay,  and  of  sands  which  carry  water.  Directly 
above  the  oil  sands  is  a  stratum  of  blue  clay  of  variable  thickness  in 
different  parts  of  the  field.  It  is  in  this  clay  stratum  that  the  casing 
shutting  off  the  upper  water  is  landed. 

The  combined  thickness  of  the  different  oil  sands  is  estimated  in 
some  cases  to  be  as  much  as  300  feet.  It  is  probable,  however,  that 
this  estimate  is  excessive  and  that  a  thickness  of  less  than  100  feet 
would  be  ample  for  the  average  of  the  field.  Below  the  oil  sands  is  a 
second  water-carrving  sand. 

Within  the  pool,  on  January  1, 1907,  there  were  845  wells^  of  which 
62  had  been  drilled  during  1906.  The  drilling  is  not  evenly  distributed 
over  the  acreage,  but  is  in  bunches  along  property  Unes  and  upon  the 
smaller  leases.  Of  the  total  4,800  acres  about  2,600  acres  may  be 
said  to  be^  drilled. 

In  the  different  parts  of  the  field  water  has  entered  the  oil  sands. 
It  is  probable  that  in  some  cases  this  water  comes  from  the  water 
stratum  above  ther  oil  sands  and  finds  its  way  down  along  the  larger 
casing  through  the  clay  stratum  above  the  oil;  in  other  cases  from 
the  water  stratum  below  the  oil  sands  where  the  wells  have  been 
drilled  too  deep.  The  effect  of  the  water  is  to  add  to  the  expense  of 
producing  the  oil.  A  territory  having  gone  to  water  can  not  be 
abandoned,  as  the  water  area  would  then  rapidly  enlarge.  The  con- 
tinuous pumping  of  wells  whose  production  is  nine-tenths  water  is  an 
expense  that  must  be  added  to  tne  cost  of  the  production  of  oil  from 
other  wells.  The  final  result  of  the  entrance  of  water  into  the  sand 
will  be  to  improve  the  production  in  those  parts  of  the  field  which  are 
high,  while  tne  lower  areas  of  oil-producing  sand  will  go  permanently 
to  water.  The  area  which  now  shows  water  within  the  oil  sand  is  in 
all  about  160  acres,  divided  into  four  different  spots  within  the  pool. 

Sunset,  Midway  J  and  McKittrick  pooh, — The  Sunset,  Midway,  and 
McKittrick  oil  pools  are  to  the  southwest  of  Bakersfield,  about  40 
miles  across  the  San  Joaquin  Valley.  They  together  extend  for  a 
distance  of  about  25  miles  along  the  foothills  of  the  moimtains  in  a 
northwest-southeast  direction.    The  oil  is  procured  from  light-colored 
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siliceous  shale^  or  from  rocks  adjacent  to  the  shale.  These  forma- 
tions have  a  dip  of  about  N.  30°  E.  and  are  at  an  angle  of  inclination 
of  20°  to  80°. 

Simset,  the  southernmost  of  these  pools,  furnishes  a  very  heavy  oil 
of  from  10°  to  12°  Baum6.  This  "oil  is  almost  entirely  consumed  in  the 
manufacture  of  asphalt  and  in  the  building  of  roads.  Within  the 
Sunset  district  are  about  1,700  acres  that  may  be  considered  as  proved 
oil  territory.  The  production  from  this  field  is  shipped  by  tank  cars 
on  a  branch  of  the  Southern  Pacific  Railroad. 

The  Midway  pool  is  the  extension  to  the  northwest  from  the  Sun- 
set. The  area  that  will  probably  produce  oil  in  the  Midway  pool  is 
roughly  determined  as  being  between  10,000  and  12,000  acres.  No 
oil  from  this  area  has  been  delivered  to  the  market  up  to  the  present 
time.  Negotiations  are  now  in  progress  which  will  probably  result  in 
the  laying  of  a  pipe  line  into  this  field  by  the  Stanaard  Oil  Company 
of  California  during  the  summer  of  1907. 

The  McKittrick  pool  is  to  the  northwest  of  Midway,  although  prob- 
ably not  a  direct  extension  of  that  pool.  The  area  that  may  be  con- 
sidered within  the  defined  oil  limits  of  this  pool  is  about  2,000  acres. 
The  oil  produced  at  McKittrick  is  shipped  by  tank  cars  over  a 
branch  or  the  Southern  Pacific  Railroad. 


FRESNO   COUNTY. 


The  oil  pools  of  Presno  County  that  have  been  developed  up  to  the 
present  time  are  at  the  eastern  edge  of  the  foothills  of  the  Coast  Range 
and  on  the  western  boundary  of  the  San  Joaquin  Valley  in  the  vicinity 
of  Coalinga. 

Coalinga  district. — The  CoaUnga  district  may  be  divided  into  3  sepa- 
rate pools — the  Oil  City  pool,  the  East  Side  pool,  and  the  West  Side 
pool.  These  different  pools  derive  their  oil  from  different  horizons 
and  produce  oil  different  in  character  and  gravity. 

The  Oil  City  pool  is  situated  in  N.  i  sec.  20,  T.  19  S.,  R.  15  E.  The 
limits  of  the  accumulation  have  been  well  defined,  the  total  producing 
area  covering  about  160  acres.  The  depths  of  wells  in  this  pool  are 
from  900  to  1,700  feet,  and  they  produce  oil  from  sandstone  of  the 
Eocene  period.  The  oil  is  of  a  clear,  green  color  and  of  about  33 
degrees  gravity.  The  location  of  this  pool  is  to  the  north  and  west 
of  the  outcrops  of  the  formation  which  produces  oil  in  the  East  Side 
and  West  Side  pools. 

The  oil-producing  formation  of  the  East  Side  pool  outcrops  through 
sees.  2,  10,  16,  and  21,  and  the  south  comer  or  sec.  20,  T.  19  S.,  K. 
15  E.     From  the  south  comer  of  sec.  20  a  break  in  the  formation 
extends  in  a  southeast  direction  through  sees.  28,  33,  and  34.     To  the 
southeast  of  this  outcrop  and  to  the  northeast  of  the  break  is  the  area 
of  East  Side  pool.     Witnin  this  area  oil  is  produced  from  two  horizons 
in  the  formation  of  the  middle  Neocene  period,  the  oil  of  the  upper 
horizon  being  from  26°  to  28°  gravity  and  of  the  lower  horizon  from 
20°  to  22°  gravity.     The  formations  dip  from  the  outcrop  to  the 
southeast.     On  January  1,  1907,  there  were  149  wells  within  the  East 
Side  pool,  mostly  situated  in  sees.  22,  27,  28,  and  34.     The  outlying 
wells  have  virtually  proved  a  total  of  3,600  acres,  with  the  prob- 
ability that  this  acreage  will  be  doubled. 
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The  outcrop  of  the  oil-beariug  formation  of  the  West  Side  pinU 
extends  over  sec.  20,  T.  19  S.,  R.  15  E.,  through  sec,  30,  and  into  see. 
36,  T.  19  S.,  R.  14  E.  Thence  south  thnnigh  the  stHH^nd  tier  of  stn^ 
tions  to  the  eastern  edge  of  the  townsliip,  and  thnnigh  sec.  1,  T.  21  S.» 
R.  14  E.  Within  this  area,  2  niiles  to  the  east  of  the  outon>n»  is  the 
West  Side  pool.  The  oil  of  this  pool  conies  friMu  loose  sanu  forma- 
tion, probaoly  of  the  midiUe  Neocene.  The  oil  is  black  in  oolor»  and 
from  16  to  18®  gravity,  the  oil  gro\\'ing  lighter  do\yn  the  dij[>  of  the 
sand.    On  January  1,  1907,  there  were  137  wells  in  the  ^^est  Side 

¥5ol,  mostly  in  sec.  31jT.  19,  sees.  16  and  17,  T.  10,  and  st>es,  1  and  2, 
.  20  S.,  R.  14  E.     Within  the  oil-defmod  limits  there  are  about 
2,800  acres. 

SANTA   BARBARA   I^OITNTY. 

• 

The  Santa  Maria  pool  is  the  most  important  in  Santa  Barbara 
County.  It  is  situated  6  miles  south  of  the  town  of  Santa  Maria. 
The  structure  of  the  formation  is  a  completed  dome  upon  an  anti- 
cUnal  ridge,  which  extends  from  northwest  to  southeast.  Within  the 
area  of  the  oil  pool  are  2  horizons  from  which  oil  is  produced.  The 
first  is  at  a  depth  of  from  1,500  to  1,700  feet,  and  the  second  at  a 
depth  of  from  2,400  to  3,200  feet.  The  lower  hori7A)n  litis  produced 
some  wells  of  enormous  daily  capacity.  Witliin  the  Stmt  a  Maria 
pool,  as  now  developed,  is  an  area  of  about  2,800  acres. 

South  of  the  Santa  Maria  pool  and  north  of  the  town  bf  Ijompoc 
an  area  has  been  tested  and  shown  to  be  oil-bearing  in  paying;  (pian- 
tities  over  a  number  of  acres.  Tliis  is  known  as  tlio  Lompoc  pool, 
one  that  will  probably  furnish  a  largo  Quantity  of  oil  in  the  future, 
but  up  to  the  present  time  it  has  not  oecn  extensively  developed. 
At  Siunmerlana,  to  the  east  of  the  cit]r  of  Santa  Barbara,  oil  has  been 
produce'd  for  a  niunber  of  years.  Tms  pool  lies  along  tlio  coast.  It 
IS  defined  in  area  and  partly  exhausted,  the  production  for  the  year 
of  1906  being  only  81,848  barrels. 

LOS   ANGELES   COUNTY. 

Los  Angeles  County  has  a  number  of  oil  pools.  They  are  at  Wliit- 
tier,  Puente,  Los  Angeles  city.  Salt  Lake,  and  Newhall.  The  most 
important  is  at  Salt  Lake,  situated  to  the  west  of  the  city  of  Los 
Angeles.  The  ground  surface  at  this  pool  is  covered  with  alluvial 
drift,  and  no  information  can  be  obtained  as  to  the  condition  of  the 
structure  of  the  oil  formation  prior  to  the  drilling  of  the  wells.  The 
first  wells  were  drilled,  owing  to  the  presence  of  a  large  seepage  and 
deposit  of  asphalt.  During  the  year  1906  a  number  of  wells  were 
druled  in.  this  pool  with  generally  favorable  results,  though  an  in- 
creased production  is  not  shown  bv  the  reports  of  the  comf)any 
operating  within  the  field.  The  oil  pools  or  lios  Angeles  Oninty 
have  maintained  the  general  average  of  production  during  the  year 
1906  with  but  little  new  development  work. 

PRODUCTION  AND  CONSUMPTION. 

Durinie;  the  year  1906  there  were  33,098,598  barrels  of  oil  pro- 
duced within  the  State  of  California.  This  is  a  decrease  of  328,875 
barrels  from  the  quantity  produced  during  the  preceding  year.    Tliis 
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falling  off  was  in  no  way  caused  by  exhaustion  in  the  fields.  For  the 
five  years  preceding  1906,  the  quantity  of  oil  produced  each  year  in 
California  increased  at  the  rate  of  from  about  4,000,000  to  10,000,000 
barrels  per  year.  The  growth  in  consumption  did  not  keep  up  with 
this  tremendous  rate  of  increase.  The  consequence  was  an  accumu- 
lation of  stocks  and  a  resultant  fall  in  price  until  the  33,427,473 
barrels  produced  in  the  year  1905  sold  for  an  average  price  of  24.5 
cents  per  barrel.  This  price  was  less  than  the  cost  of  production  in 
the  smaller  pools  and  did  not  justify  development  in  the  larger  pools. 
With  this  condition  existing,  great  energy  was  displajred  oy  those 
interested  in  the  oil  business  to  increase  the  market.  This  was  shown 
in  the  establishment  of  a  Une  of  tank  steamers  for  the  transportation 
of  crude  oil  and  in  the  building  by  the  Union  Oil  Company  of  a  pipe 
Une  across  the  Isthmus  of  Panama  to  furnish  cheap  transportation 
for  CaUfomia  oil  to  the  Atlantic.  The  low  price  and  the  energy  of 
those  seeking  contracts  for  the  future  deUvery  of  crude  oil  soon 
raised  the  rate  of  consimiption  beyond  that  of  production,  making 
the  year  1906  notable  for  increased  consimiption. 

Contracts  have  been  entered  into  for  a  large  export  trade  with 
Japan,  Hawaii,  and  Chile  at  prices  not  generally  known.  These  con- 
tracts will  call  for  milUons  of  barrels  to  be  deUvered  each  year  for 
some  years  to  come.  California  has  a  large  area  from  which  oil  can 
be  produced,  but  when  the  cost  of  developing  the  pools  and  the  future 
cost  of  raising  the  oil  from  the  ground  are  considered,  it  is  doubtful 
if  the  area  is  very  large  within  which  there  will  be  a  profit  at  a  price 
less  than  $1  per  barrel  at  the  weUs.  At  the  present  time  a  number 
of  the  pools  are  new  and  have  the  advantage  of  the  gas  pressure 
to  assist  in  raising  the  oil,  but  this  condition  can  not  last  for  many 
years.  The  expense  of  pumping  will  probably  be  large  in  most  of  the 
great  pools  because  of  the  loose  sand  from  which  the  oil  is  procured 
and  which  maj  soon  necessitate  baiUng  instead  of  pumping. 

The  domestic  consumption  of  oil  is  sure  to  increase,  and  will  easily 
take  care  of  the  production  as  long  as  the  price  does  not  rise  to  a 
point  where  coal  can  be  used  upon  the  Pacific  coast  in  competition. 

During  the  year  1906  there  were  within  the  United  States  10,290 
miles  of  railroad  operated  by  fuel  oil,  and  868  miles  on  which  fuel  oil 
was  used  in  part.  The  total  consumption  of  oil  for  this  purpose 
amounted  to  15,577,677  barrels.  Exact  figures  as  to  how  mucn  of 
the  oil  thus  consumed  was  produced  in  CaUfomia  are  not  obtainable, 
but  a  close  estimate  credits  CaUfomia  with  9,563,314  barrels  thus 
consumed.  The  use  of  petroleum  as  fuel  in  metallurgy  is  but  just 
started;  the  consumption  of  oil  for  the  maufacture  of  illuminating 
gas  is  already  very  large.  All  of  these  uses,  with  the  ever  increasing 
demand  for  fuel  as  a  generator  of  steam,  indicate  that  thb  domestic 
consumption  of  CaUfomia  fuel  oil  might  easily  grow  to  50,000,000 
barrels  a  year  within  the  next  few  years.  Tms  quantity  would  in 
fifty  years  equal  the  enormous  total  of  2,500,000,000  barrels,  which  is 
many  times  the  present  probable  supply. 
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In  the  following  table  will  be  found  the  production  and  value  of 
crude  petroleum  in  California  for  the  years  1905  and  1906,  by  counties: 

Production  and  value  of  crude  petroleum  in  Califomia  in  1905  and  1906,  by  counties. 


County. 


Fresno 

Kem 

Los  Angeles 

Orange 

Santa  Barbara.. 

Ventura 

San  Mateo 

Santa  Clara 

San  Luis  Obispo. 

Total 


1905. 


Quantity 
(barre' 


Is). 


} 


10,967,015 

14,487,967 

3,460,433 

1,429,688 

2,684,837 

337,970 

50,563 


33,427,473 


Value. 


$2,657,009 

2,694,563 

930,349 

673,383 

1,015,620 

212,973 

17,949 


Price  per 
barrel. 


0.24 
.186 
.268 
.471 
.378 
.63 

.355 


8,201,846 


1906. 


Quantity 
(barrels). 


7,991,039 
14,520,854 
3,449,119 
2,032,637 
4,774,361 
299,124 

31,464 


I 


,245  I  33,098,598 


Value. 


$1,848,300 
3,342,760 
1,584,613 
1,014,337 
1,633,215 
119,275 

10,930 


9,553,430 


Price  per 
barrel. 


$0,231 
.230 
.459 
.499 
.342 

.347 


.289 


The  following  table  shows  the  production  of  crude  petroleum  in 
Califomia,  by  counties,  from  1902  to  1906,  inclusive: 

Production  of  crude  petroleum  in  California,  1902-1906,  by  counties,  in  barrels. 


Year. 

Fresno. 

Kem. 

Los  An- 
geles. 

Orange. 

Santa 
Barbara. 

Ven- 
tura. 

Santa 
Clara. 

San 
Mateo. 

Total. 

1902 

1903 

1904 

1905 

1906 

572,496 

2,138,058 

5,114,958 

10,967,015 

7,991,030 

9,705,703 
18,077,900 
19,608,045 
14,487,967 
14,520,864 

1,938,114 
2,087,627 
2,102,892 
3,469,433 
3,449,119 

1,038,549 
1,413,782 
1,473,335 
1,429,688 
2,032,637 

242,840 

306,066 

789,006 

2,684,837 

4,774,361 

484,764 
348,295 
517,770 
337,970 
299,124 

1,800 

5,607      5,137 
41,928       1,500 
50,563 
a31,464 

13,984,268 
24,382,472 
29,649,434 
33,427,473 
33,098,598 

a  Includes  oil  produced  in  San  Luis  Obispo  county. 
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In  the  following  table  will  be  found  the  number  of  wells  drilled  in  the 
different  counties  of  Califomia  during  the  year  1906,  with  the  number 
producing  in  each  county  at  the  beginning  and  the  end  of  the  year: 

Well  record  in  Califomia,  1906,  by  counties. 


County. 


• 

] 
] 

LosAngDles 

OraagB 

fluita  Barbara.. 

Ventura 

flan  Mateo 

flan  Luis  Obispo 

Total 


Wells  January  1, 

WeUs  driUed 

Wells  January  1, 

1906. 

in  1906. 

Wells 
aban- 
doned in 

1907. 

Pro- 
ducing. 

Active 

Idle. 

Total. 

Dry. 

1906. 

Active. 

Idle. 

Total. 

244 

12 

256 

33 

2 

1 

274 

12 

286 

855 

170 

1,025 

50 

0 

11 

901 

172 

1,073 

695 

137 

832 

42 

3 

126 

711 

37 

748 

161 

0 

161 

14 

0 

2 

173 

0 

173 

228 

30 

258 

17 

0 

0 

245 

30 

275 

152 

84 

236 

1 

0 

0 

167 

70 

237 

}     * 

6 

10 

1 

2 

0 

5 

6 

11 

2,339 

439 

2,778 

167 

7 

140 

2,476 

327 

2,803 

Wells 

drilling 

January 

1,1907. 


18 
0 
5 
1 

36 
3 
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OTHIIB  STATES. 

WYOMINO. 


The  oil  developments  in  Wyoming  during  the  year  1906  have  been 
at  a  standstill.  Fields  capable  of  producing  oil  in  commercial 
quantities  are  known  in  difTerent  parts  of  the  State^  but  the  lack  of 
transportation  facihties  for  the  heavier  grades  of  oil  prevented  any 
increase  of  production  during  1906. 

At  Spring  Valley,  near  the  Union  Pacific  Railroad,  a  field  capable 
of  proQUcing  a  light  oil  is  known.  The  lack  of  a  market  has  pre- 
vented development.  A  refinery  is  building  in  this  district  which  will 
probably  furnish  a  future  market  for  the  crude  oil. 

In  the  following  table  is  found  the  production  of  petroleum  in 
Wyoming  from  1894  to  1906,  inclusive: 


Prodaction  of  pttroleum  in  Wyomijig,  1S94-I906. 


1894 bwrela.. 


16 _.._ __do_._ 

5,400 
6,2&3 
8,960 
11,542 
e,4M 
0  7,000 


COLORADO. 

The  production  of  crude  petroleum  in  Colorado  during  1906 
showed  a  decrease  of  48,666  barrels  as  compared  with  the  output  of 
1905. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Florence  and  Boulder  fields,  by  months,  in  1905  and^l906: 

ProtfucCitm  of  erode  petroletiin 


Month. 

VM,. 

1906. 

FlOTCBI* 

Bouldu-, 

TdUI. 

Florence 

Boulder. 

TOUI. 

jinaurT 

If 

li 
11 

Ml 
1.289 

1.1(10 
3S2 

si;  682 

aolias 

2§,121 
29.  [82 

24,011 

Si 

30.  »8 
23;  587 

a  BIS 

28.179 

26,  on 

33t 

m 

728 
WO 
630 

as 

^1 

SB 

366,73* 

10,502 

376.238 

278,830 

xff.sa 

'  EBtlmatcd  shlpmentl. 


PETBOLEUM. 
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In  the  following  table  will  be  found  the  production  and  value  of 
crude  petroleum  rrom  the  Boulder  and  Florence  fields  in  Colorado 
from  1902  to  1906,  inclusive: 

Production  and  value  of  crude  petroleum  in  Colorado  ^  190t-1906y  by  districtSy  in  barrels. 


Year. 


1902 
1003 
1004 
1005 
1006 


Boulder. 


Quantity. 


11,800 
36,722 
18,167 
10,502 
48,052 


Value. 


120,034 
11,502 
53,847 


Floreuoe. 


Quantity. 


385,101 
447,203 
483,506 
365,736 
278,630 


Value. 


9558,001 
326,104 
208,828 


Total. 


Quantity. 


306,001 
483,025 
501,763 
376,238 
327,582 


Value. 


$484,683 
431,723 
578,035 
337,606 
262,675 


MISSOURI  AND  MICHIGAN. 

In  Missouri  oil  has  been  foimd  in  Clay,  Vernon,  and  Jackson  coim- 
ties.  In  Clay  Coimty  three  wells  have  a  small  production.  Vernon 
County  produces  a  lubricating  oil  with  an  asphalt  base.  The  oil  of 
Jackson  Coimty  is  also  of  lubricating  quality.  It  is  very  black  in 
color  and  almost  entirely  free  from  grit. 

At  Port  Huron,  St.  Clair  County,  Mich.,  are  12  wells  which  have 
been  producing  a  small  quantity  of  petroleum  for  several  years. 
The  on  is  dark  ffreen  in  color  and  of  38  gravity.  The  wells  produce 
two-thirds  of  a  oarrel  a  day  from  brown  lime  rock  at  a  depth  of  537 
feet. 

Production  of  petroleum  in  Missouri^  1901-1906. 


1901 barrels . .   «  2, 335 

1902 do....       ft  757 

1903 do....    &8,000 


1904 barrels . .  &  2, 572 

1905 do....  ft  3, 100 

1906 do....  ft 3, 500 


HAWAIIAN  ISLANDS. 


In  the  following  table  are  given  the  exports  of  petroleum  products 
to  the  Hawaiian  falands  from  1903  to  1906,  inclusive: 

Exports  of  petroleum  products  to  Hawaii  from  the  United  States^  1903-1906^  in  gallons. 


Year. 

Crude. 

Naphtha. 

Illuminating. 

Lubricating. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1903 

21,858,588 
18,470,010 
31,904,340 
38,883,100 

$726,974 
640,957 

1,112,939 
871,830 

262,682 
243,063 
320,703 
550,975 

$33,412 
29,709 
39,069 
71,954 

1,372,570 

1,015,828 

892.094 

1,225,864 

1203,803 
168,490 
142,313 
199,443 

131,445 
139,640 
195,850 
241,567 

$50,232 

1904 

52,658 

1906 

61,605 

1906 

76,134 

a  Includes  the  production  of  Michigan  and  Oklahoma  Territory, 
ft  Includes  the  production  of  Michigan. 
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PHILIPPINE  ISLANDS. 


The  following  table  shows  the  exports  of  petroleum  products  to 
the  Philippine  Islands  in  the  fiscal  years  1903  to  1906,  inclusive: 

Exports  of  petroleum  from  the  United  States  into  the  Philippine  Islands  in  the  years 

ending  June  SOy  190S-1906y  by  hinds  of  oil,  %n  gallons. 


Year. 


1903. 
1904. 
1905. 
1906. 


Naphtha. 

lUuminatlng. 

Lubricating. 

Toti 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

29,000 

50,210 

105,000 

450 

15,715 

9,995 

16,384 

82 

2,803,101 
3,294,020 
7,358,810 
1,641,178 

1265,624 
386,171 
750,817 
160,978 

57,006 
102,721 
161,734 
232,017 

18,309 
23,717 
31,799 
40,044 

2,889,107 
3,446,961 
7,625,644 
1,873,646 

Value. 


1279,648 
418,883 
799,000 
210,104 


PORTO  RICO. 


The  following  table  shows  the  variety,  quantity,  and  value  of  the 
petroleum  products  exported  from  the  IJmted  States  to  Porto  Rico 
m  the  years  1903  to  1906: 

Exports  of  petroleum  products  from  the  United  States  to  Porto  Rico  in  the  years  1903-1906, 

in  gallons. 


Year. 

Crude. 

Naphtha. 

Illuminating. 

Lubricating. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1903 

3>463 
14,515 
49,493 
79,841 

1602 

2,073 

7,697 

17,766 

1,063,041 
1,096,751 
1,365,446 
1,315,689 

S123,947 
132,666 
140,669 
161,013 

98,820 
117,702 

03,613 
196,732 

$15,432 

1904 

23,185 

1905 

20,253 
41,777 

1906 

16,585 

$1,224 

EXPORTS. 

The  following  tables  are  the  official  statement  bv  the  Bureau  of 
Statistics  of  the  Department  of  Commerce  and  Labor  of  the  quan- 
tity and  value  of  petroleum  and  its  products  (mineral  oils)  exported 
from  ports  and  districts  in  the  United  States  for  the  years  ending 
December  31,  1905  and  1906: 

Exports  of  mineral  oils  from  the  United  States  in  1905  and  1906,  in  gallons. 


Port  and  kind. 


CRUDE. 

Delaware 

New  York 

Philadelphia 

OalTeston 

Other  districts 

Total 

NAPHTHA. 

Baltimore 

Boston  and  Chariestown. .. 

Delaware 

New  York 

Philadelphia 

GaWes  ton 

Other  districts 

Total..... 


1906. 


Quantity. 


71,012,602 
109,764 
10,  OH  162 
21,108,117 
23,920,662 


126,186,187 


3,100 

2,006 

110,007 

9,463,119 

17,248,908 

636 

1,691,474 


28,410,930 


Value. 


13,673,860 

9,420 

612,207 

1,066,446 

734,650 


6,066,692 


640 

276 

0,810 

966,237 

1,091,486 

64 

166,207 


2,214,600 


1906. 


Quantity. 


26,0U,771 
71,871 
62,636,172 
30,046,185 
29,380,316 


148,045,316 


1,000 

6,220 

41,666 

13,612,606 

12,563,774 


2,430,784 


27,644,030 


Value. 


$1,473,863 

6,500 

8,812.319 

1,486,298 

953,246 


7,731,226 


aoo 

875 

3.824 

1,235,841 


277,781 


2,«8.4D1 


FETBOLEUM. 
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ExporU  ofminerdl  oiUfrom  the  United  States  in  1905  and  1906,  in  yoZJorw— Oontinued. 


Port  And  kind. 


ILLUMZNATINO. 


Baltimoie 

Boston  and  Cbarlestown. 

Delaware 

New  York 

Philadelphia 

Qal^eeton 

Other  districts 


Total 

LVBBICATZNO  AND  PARAFFIN. 


Baltimore 

Boston  and  Charlestown. 

New  York 

Philadelphia 

Oalveston 

Other  districts 


Total. 


SSlllDUUM. 


Boston  and  Charlestown. 

Delaware 

NewYork 

Philadelphia 

Galveston 

Other  districts 


Total 

Grand  total . 


1905. 


Quantity. 


26,346,664 

502,637 

136,267 

406,113,191 

314,170,091 

21,560,273 

22,620,675 


Value. 


881,450,388 


2,870,846 

110,006 

77,564,888 

29,343,447 

1,011,417 

2,828,609 


113,730,206 


428,712 


15,500,729 

45,037,183 

4,805,327 

3,995,926 


70,727,877 


1,220,513,587 


$2,111,779 

58,216 

10,252 

34,278,624 

15,807,194 

1,352,445 

1,282,139 


54,900,648 


1906. 


Quantity. 


1,422,416 

338,603 

2,625 

499,427,210 

310,016,971 

16,519,394 

50,546,885 


878,274,104 


367,646 

19, 114 

10,175,530 

3,011,787 

133,068 

605,218 


14,312,383 


21,507 


472,918 

1,321,213 

147,746 

164,312 


2,127,606 


79,640,929 


4,958,839 

176,077 

94,329,314 

44,001,460 

3,249,545 

4,553,287 


535,000 

1,515,740 

13,428,198 

39,307,584 

8,415,971 

1,352,272 


64,644,765 


1,260,777,645 


Value. 


$114,485 

42,018 

261 

34,301,950 

16,860,418 

993,751 

2,545,430 


54,868,312 


610,402 

31,895 

12,358,999 

4,345,237 

454,941 

888,068 


151,268,522  |    18,689,622 


26,750 
40,622 

421,510 
1,167,341 

263,744 
61,338 


1,971,305 


85,738,866 


RECAPITULATION  BY  KINDS,  IN  GALLONS. 


Crode  petroleum 

Naphtha 

Ulmninating  oil 

Lobrlcating  oil  and  paraffin 
Restdoom 

Total 


1906. 


Quantity. 


126,185,187 

28,410,930 

881,450,388 

113,730,205 

70,727,877 


1,220,613,587 


Value. 


$6,085,502 

2,214,600 

54,900,640 

14,312,383 

2,127,606 


79,640,929 


1906. 


Quantity. 


148,045,315 

27,544,039 

878,274,104 

151,268,522 

64,644,766 


1,260,777,646 


Value. 


$7,731,226 

2,488,401 

54,858,312 

18,680,622 

1,971,305 


86,738,866 


RECAPITULATION  BY  PORTS,  IN  GALLONS. 


Baltimore 

Boston  and  Charlestown 

Delaware 

NewYork 

Philadelphia 

Galveston 

Otber  distrloU 

Grand  total 


29,220,600 
1,044,263 

71,250,566 
506,751,681 
416,734,471 

48,545,670 

54,957,336 


1,220,513,687 


$2,470,966 

09,112 

3,603,931 

45,892,720 

21,843,887 

2,688,779 

2,042,526 


79,640,029 


6,382,265 

1,064,900 

27,471,701 

610,760,180 

468,606,961 

56,230,005 

88,263,644 


1,260,777,645 


$725,177 

101,538 

1,518,560 

48,323,800 

27,165,105 

3,188,734 

4,725,862 


86,738,866 
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Sxportt  ^mhural  oiUfrom  the  Vmted  State*  in  1906,  6y  moRt&i,  in  gatUmt. 


Mooth- 

Quuilitr. 

Vttlu^ 

, 

tos,3ss,sai 

83,419,308 

Hi 

III  173  412 
I08,24S,010 

„i  nrs 

^m'm 

t-^. 

«*•!» 

1,280,777,6*5 

' 

The  following  table  exhibits  the  total  production  of  crude  petro- 
leum from  1901  to  1906,  in  barrels  and  in  gallons,  also  the  separate 
derivatlTes  exported  and  their  value,  togeuier  with  their  sum  and 
value.  This  amount  represents  approximately  45  per  cent  of  the 
total  refined  product  that  was  obtained  from  the  crude  petroleum  in 
the  United  States  during  that  period: 


mdutive,  in  gallant. 


Production. 

Exports. 

Year. 

B>mlBoI42 

B»lk.M. 

OiJloiui. 

Uinersl,  crude  (IncludlDg 
•11   natural  oUa,  with- 
out regard  to  gravity). 

lUneral,i^med<ir  muiD- 

Naphtha,  bentLne.  gaao- 

1«M 

iS;2?;!J? 

128, 463,938 

2,914,346.148 

Sill 

127,008.002 
14SM3^723 
126,611,887 
111,178,478 
126,185,187 
148,045,316 

16,037,644 
6,331,011 
6  782  136 
8,350,882 

21,684,734 
19,682,637 

SS!;S 

■I'iS'S 

S:!!Sa 

Exports. 

Exports. 

UlDeriU,  reflned  or  muiiil«:tiir«I. 

Ke.iduum  (tar, 
pitch,    and    all 
other,  trom  wbtch 
the    Uidit  bodies 

tilled). 

lUmninatiiig. 

"Sisi'wsr' 

Total  Blporl*. 

imi... 

!!;S;S 

BI,4«),3S8 
ns,  174, 104 

13730  205 

lH,aB8,S22 

!f;ffi;| 

ia;fl§s;8aa 

(7,696,362 
38,315,760 

o;7m;2« 

H»4,iao 

70,727,877 
M.  644,786 

11,^.983 

282;  i» 

1,174,166 
2.127,006 
i;97i;306 

1,076,074,519 
1,021,116,276 

^^i 

PETROLEOM. 
POREIQN  MARKETS. 


In  the  following  table  is  given  a  statement  showing  the  foreign 
markets  for  our  oU  in  the  four  fiscal  years  ending  June  30,  1906: 

Export*  (^petroleum  initt  various  forms  from  the  United  Stalttjor  the  fiscal  years  1903- 
1906,  by  cotmtriei  and  kmdt,  in  gallon$. 


YearcndlOBJUMSO- 

CoimtrrudklDd. 

1903. 

loot 

1906- 

1006. 

=_. 

rw^ 

1>«40!) 
8.0M,183 

47.01B,3M 
6,  MO,  034 
774  066 
11,822,766 
U,07S,H7 
629 

ToUl 

ii7,«3,a3e 

91,587,334 

79,358,208 

94,170,179 

MortH  Aroeriw: 

s:iS;8ij 

10,938.441 

'!;S:S 

a,sofi,oit 

17,483,981 

23,01B,7D0 

«,  700,489 

4.950 

316 

1,806 

134,803.170 

114, 67*.  930 

123,060,010 

fi,Ua,BT£ 

7  147  317 

■1:1 

184,301 

■■IS 

2,37fl,877 
fflSlTia 

10,089,621 

13,380,996 

3e, 706,966 

27,331,894 

tk'.ixa 

1781104 

3.198,311 

aw,  170 

■■|;| 

1.671*  065 
368,883 

3.049,  eOA 

3, 520,  lis 

4,!10,e99 

13,130,J28 

16.910,121 

30,818,666 

»",&„ "TT".. 

Hl4l,sie 

III 

1,868,717 

3  843>7 

ii3.oeo,ooi 

lli;338;3OT 
28.588,783 

166,348.-37 
l,«>6,0tll 
1.417,670 

39,638,416 
16,550.986 

,<S:!i?;S 

33,048,026 
110,037,451 

174! 06?! 928 
4.482,064 
1,338,876 

is' 070)300 

loolm^iw 

490, 488,  M3 

408,430,827 

629,930,831 

North  AmBric; 

341,000 

3,801,980 
3  723.4H 

823.370 

20,085.001 
'lOOilM 

'g83|413 

13,767,128 

'46l!2«S 

2,638,784 
3,728,017 
700,600 

11363  304 

2,096,039 
1.679,332 

'•tiar:': 

16,111. rso 

17,910,344 

33,887,481 

21,528,028 

886 
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Exports  of  petroleum  in  its  varums  forms  from  the  United  States,  etc, — Continued. 


Country  and  kind. 


rehn  ED— continued. 

Illuminating— Continued 

South  America: 

Argentina 

Brazii 

Chile 

Uruguay 

Venezuela 

Other  South  America 

Total 

Asia: 

Chinese  Empire 

Hongkong 

East  Indies- 
British 

Dutch 

Other  East  Indies 

Japan 

Other  Asia 

Total 

Oceania: 

British  Australasia 

Philippine  Islands 

Other  Oceania .' 

Total 

British  Africa 

Other  Africa 

Total  illuminating 

Lfj^>ricating. 
Europe: 

Belgium 

France 

Germany 

Italv 

Netherlands 

United  Kingdom 

Other  Europe 

Total 

North  America 

West  Indies 

South  America 

Asia  and  Oceania 

Africa 

Total 

Total  lubricating 

Residuum  (barrels). 

Europe , 

North  America 

All  other  countries 

Total  residuum 


Year  ending  June  30— 


1903. 


12,107,291 

20,116,287 

4,679,976 

3,027,675 

825,059 

3,026,178 


1904. 


12,216,938 
19,403.726 
6,756,672 
3,185,700 
1,263,622 
3,772,257 


43,782,466        45,598,915 


19,321,930 
16,971,990 

10,130,090 
9,210,520 
1,327,720 

32,547,509 
849,415 


40,614,179 
22,308,570 

9,667,103 
10,924,890 

3,872,450 

46,007,530 

918,574 


90,359,174 


22,953,588 

2,803,101 

12,435 


25,769,124 


134,313,296 


18,212,764 

3,294,020 

11,056 


21,517,840 


12,287.606 
1,997,448 


699,807,201 


10,609,429 
3,186,435 


741,567,086 


5,431,086 
8,622,352 

11,670,529 
2,925,126 
6,161,447 

34,854,074 
2,740,415 


72,405,029 


2,606,388 

616,721 

3,115,266 

12.569,338 

2,005.515 


20,913,228 


4,473,379 
6,793,879 

11,421,404 
2,961,857 
5,424.718 

33,890.901 
2,864,739 


1905. 


15,818,832 
21,380,827 
5,045,330 
2,918,600 
1,259,776 
3,301,886 


89,368.014 
18,660,090 

24,853,070 
9,798,770 
1,242,000 

28,824,694 
4,194,710 


174,941,348 


21,633,821 

7,358,810 

4,770 


28,997,401 


11,621,470 
3,990,181 


822,881,953 


67,830,877 


2,709.577 

830,913 

3,470,324 

11,864.610 

2,103,829 


20,979,253 


93.318,257        88.810,130 


532,880 

9,654 

359 


511,770 

24,131 

1,245 


542,893 


537,155 


6,212,754 
8,755,856 

12,385,112 
3,528,671 
6,569,410 

35,671,115 
3,514,778 


76,537,696 


2,603,403 

786.106 

3,621,853 

11,798,775 

2,009.363 


20,819,500 


97,357,196 


1,101,804 
59,768 


1,165,461 


1906. 


14,430,150 
24,198,146 
7,263,136 
4,286,600 
1,236,512 
3,520,193 


50,724,250  54,934,746 


54,376,377 
6,561,590 

38,204,743 
12,039,360 


42,787,800 
11,923,400 


164,803,450 


20,618,140 

1,641,178 

1,370 


22,260,688 


13,477,323 
14,803,313 


864,361,210 


12,719,017 

19,007,626 

10,229,818 

4.974,497 

9,485,260 

46,245,278 

6,736.974 


117,398,470 


3,244.991 

941,101 

4,840,251 

16,622.725 

3,063,074 


28,712.232 


146,110,702 


1,688,741 

05,451 

2,280 


1,786,472 


PETBOLEUM. 


In  the  following  tables  the  prices  per  gallon  of  refined  oils  of  70° 
Abel  test  are  given: 


yiwi  and  in  barrelt  at  Phihuielphia,  in  cent*  per  gidlon. 


BetliwdoU. 

Week  ending— 

Biflaedall. 

W«*«MHiig- 

N«,Y„.. 

PhU«- 
detphi*. 

».. 

York. 

FbilA- 
ddpbU. 

Bulk. 

Cwea. 

Barrel.. 

Bulk. 

Ca«B. 

B.ITeli. 

g 
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470 

i 

470 
470 

a 

470 

a 
ii 

460 

ts 

iflO 
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10. 3S 

ia3& 
10- S5 
10.39 

11 

10.311 
10.35 
10  35 

ill 

10.  IS 

II 

10  36 
10.34 
10.35 

ill 

7:fl0 

il 

7:ao 

7:  so 

;l 

400 

460 
460 

440 

4« 

440 

4« 
t« 

4W 
4W 

440 
440 
440 

10-36 
loili 

10  Oi 

laos 
laos 
laos 

10.15 
10,16 

Ii 

780 

WhiUtaU  prita  of  r^ned  petroleum  at  New  Yorh  at  the  Jirtl  of  eocft  moniA,  1901-1906. 
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IWB. 

1«H. 

IMH. 

mi. 

Month. 

Crude. 

asJ 

0„,.. 

lllumlna. 

Crude. 

Ung. 

c™,.. 

Hng. 

11 

sis 

!:i 

sis 

64 

SI 

6.a 

88 

S.I 
G.I 

H 

i.2 

8.3 

i 

1 

I 

1 

1 

( 

1 

2 

a 
i 

I 

pii£r^a- 


Juiusrj  15  to  31.. 
Fsbnury  1  to  H.. 
februiry  KtoZS. 

Uucbl  tolS 

lUrohl5to3l.... 
ApiUltolS 

Apiuifitoao 

ibritois 

Hay  IE  to  31 

JnneltolS 

Jane  13  to  30 

JnlrlMlI 

Joins  to  31 

Angusc  I  to  IE 

August  IS  to  31 

SeptamlMr  1  to  IS. . . 
September  15 
October  1  to  I 

Novetnh"'  1 1, 
Novel 


m 


"t 


Z7T  cubic  Incbea- 1  Imperfsl  ealloii— l.ld! 
331  cubic  iucbos- 1  United  States  gallon 


1  nwTk— 2U  eente. 
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PBODUCnON  OF  FOREIGN  COUNTRIES  OF  THE  WESTERN 

HEMISPHERE. 

CANADA. 

ProductUm. — ^In  the  following  table  is  given  the  total  production  of 
crude  petroleum  in  Canada  from  1902  to  1906,  inclusive,  as  reported 
by  the  Geological  Survey  of  Canada : 

Production  of  crude  petroleum  in  Canada^  1902-1906. 


Year. 


1902 
1903 
1904 
1905 
1906 


Quantity 
(barrels) . 

Value. 

530,624 
486,637 
552,575 
634,095 
560,753 

1951,190 

1,048,974 

964,310 

856,028 

761,760 

Average 

price  per 

barrel. 


2.151 
1.78 
1.35 
1.337 


Prices. — The  average  monthly  prices  per  barrel  from  1904  to  1906, 
inclusive,  are  given  in  the  followmg  table.  The  production  prior  to 
1895  was  sold  at  prices  established  by  the  Petrolia  Oil  Exchange;  now 
the  producers  make  sales  direct  to  tne  refiners. 

Average  monthly  prices  per  barrel  for  crude  oil  at  Petrolia^  1904^1906. 


Month. 


January. 
February 
March... 
April.... 

itoy 

Jane 

July 


1004. 


12.36 
2.34 
2.24 
2.17 
2.13 
1.84 
1.50 


1905. 


$1.42 
1.37 
1.37 
1.33' 
1.31 
1.30 
1.30 


1906. 


$1.38 
1.38 
1.38 
1.40 
1.40 
1.40 
1.38 


Month. 


August 

September 

October , 

November 

December 

The  year 


1904. 

1905. 

$1.54 
1.52 
1.56 
1.55 
1.53 

$1.30 
1.33 
1.30 
1.39 
1.38 

1.78 

1.35 

1906. 


$1.38 
1.34 
1.34 
1.34 
1.34 

1.3734 


PERU. 


In  the  following  table  is  given  the  production,  with  results  obtained 
in  commercial  products  from  the  Zorritos  oil  fields  of  Peru  from  1901 
to  1906: 

Production  of  petroleum  in  Zorritos  oil  field  of  Peru,  1901-1906,  in  gallons. 


Year. 


1901 
1902 
1908 
1904 
1906 
1906 


Crude  pe- 
troleum. 


3,135,000 
2,489,500 
2,060,000 
2,080,000 
1,564,242 
1,781,600 


Refined. 


0282,430 
0  373,260 
0  276,100 
0  365,000 
0  300,000 
0  350,000 


Benzine 
and  gaso- 
line. 


19,060 
25,920 
61,745 
46,200 
29,570 
5  64,000 


5  Includes  10,000  gallons  of  benzine. 
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FOREIGN  COUNTRIES  OF  THE  EASTERN  HEMISPHERE. 

RUSSIA. 

In  the  following  table  is  given  the  total  production  from  the  Rus- 
sian oil  fields  of  Baku  and  Groznyi  in  poods;^  and  also  in  barrels,  for 
the  years  1903  to  1906.  This  table  shows  an  increase  in  the  year  1906 
as  compared  with  1905  of  4,083,559  barrels. 

Production  of  crude  petroleum  in  Russia,  1903-1906,  hy  fields. 


Baku. 

Groznyi. 

TotaL 

Year. 

Poods. 

Barrels  of 
42  gallons. 

Poods. 

Barrels  of 
42  gallons. 

Poods. 

Barrels  Of 
42gaUon8. 

1903 

696,581,155 
614,115,445 
414,762,000 
447,520,000 

71,618,386 
73,723,290 
49,791,356 
53,723,889 

33,094,000 
40,095,331 
43,057,052 
39,594,100 

3,972,870 
4,813,365 
5,168,914 
4,753,193 

629,675,155 

664,210,776 

457,819,052 

a  491,836,100 

75,501,256 

1904 

78,536,665 

1905 

54.960.270 

1906 

59,043,828 

a  Includes  4,721,000  poods,  or  566,747  barrels,  produced  in  Berekl  and  Tchimion  oU  fields  in  1906. 

The  total  production  of  crude  petroleum  in  the  Apsheron  Peninsula 
and  the  shipments  of  the  chief  petroleum  products  from  Baku  to  all 
points  from  1902  to  1906  have  been  as  follows: 

Total  production  of  crude  petroleum  on  the  Apsheron  Peninsula  and  shipments  of  petro- 
leum produdsfrom  Baku,  1902-1906,  in  barrels. 


Year. 


1902 
1903 
1904 
1905 
1906 


Produc- 
tion. 


76,414,045 
71,618,386 
73,723,290 
49,791,356 
53,723,889 


Shipments  from  Baku. 


Illumina- 
ting. 


15,026,000 

18,313,125 

19,205,250 

9,209,125 

8,941,126 


Lubrica- 
ting. 


1,750,367 
2,032,347 
1,896,455 
1,303,912 
1,847,799 


Other 
products. 


298,657 
117,815 
159,355 
150,045 
179,289 


Residuum. 


38,049,555 
33,763,778 
33,622,111 
29,555,777 
22,697,667 


Crude  oil. 


4,090,036 
3,172,609 
2,249,340 
2,897,359 
4,001,441 


TotaL 


69,214,615 
57,399,574 
57,132, 5U 
43,116,218 
37,667,321 


The  division  of  the  production  among  the  districts  of  the  Apsheron 
Peninsula  or  Baku  field  is  as  follows : 

Production  of  the  several  districts  of  the  Apsheron  Peninsula,  1902-1906,  in  barrels. 


Year. 


1902 
1903 
1904 
1905 
1906 


Balakhani. 

Sabunchi. 

Roman!. 

Bibl-Eibat. 

Binagadi. 

12,185,354 

10,642,274 

9,848,380 

6,866,747 

8,142,017 

32,071,908 
27,663,859 
26,029,292 
16,494,310 
18,739,015 

16,800,000 
14,398,951 
10,063,505 
11,230,732 
11,489,796 

15,298,200 
18,882,294 
21,745,618 
15,175,558 
15,317,647 

58,583 
31,008 
36,495 
24,009 
35,414 

a  8.33  poods  crude-*  1  United  States  barrel  of  42  gallons. 

8  poods  illuminating  oil*l  United  States  barrei  of  42  gaUons. 
8.18 poods  iubricatingoil'l  United  States  barrei  of  42 gallons. 

9  poods  residuum —1  united  States  barrei  of  42  gallons. 
7.60  poods  naphtha»l  United  States  barrel  of  €2  gallons. 

8.37to  poods  other  products— 1  United  States  barrel  of  42  gallons,  estimated. 
1  poocr-36.112  pounds. 
1  kopek- 1.968  cents. 


Total. 


76,414,045 
71,618,386 
73,723,290 
49,791,356 
63,723,880 


i 


PETROLEUM. 


The  following  table  shows  the  deliveries  of  petroleum  and  petroleum 
products  from  the  Qroznyi  district  in  1906: 

DeUvma  of  petroleum  and  petroleum  productt/rom  the  Grotnyi  dittrict  in  1906. 


do....  2,462,484 

The  shipments  from  Novorossisk  are  estimated  at  901,798  barrels 
in  1906  against  1,770,363  barrels  in  1905. 

WeH  record. — ^In  the  table  following  is  given  a  statement  of  the 
number  and  condition  of  the  wells  on  the  Apsheron  Peninsula  on 
December  31,  1905  and  1906: 


Bslakbanl- 
Sabunchl. 

RomHDl. 

Blbl-E,b«. 

T^tal. 

IMS, 

1900. 

1905. 

1906. 

1905. 

leos. 

IBOS. 

-190«. 

ComDieMd 

63 

74 

117, 2SS 

107 
MS 

155 

23 

27 
2M 

30 

«,*7S 

to 

37 

■    33 

1 
23 

IH 
3 

3« 

371 

329 

S7 
1H,0SS 

'SSO 
141 

249,  Ml 

Laigth  ol  weUn  drilled,  In  feet 

336,728 

Blnohidea  12  wBlls  In  Blnagadl. 


t  Includes  7  wellB  Id  BloBgadl, 


Stocks  in  Bakujield. — The  stocks  of  petroleum  and  petroleum  prod- 
ucts in  the  Baku  field  at  the  close  of  1906  were  as  follows: 

Stoct»  of  petroleum  in  Baku,  Jamuxry  1,  1907. 
At  oil  wells:  Crude barrels..      930,965 


387,217 

4,669,882 

92,762 


Crude do 

ninminating do 

Lnbricfttii^ do 

Beeiduab do 

Other  prodticU do — 


Tot&l.. 


.,.do.. 


Stocks  ai  Batum. — The  following  were  the  stocks  of  petroleum 
proilucts  held  at  Batum  at  the  close  of  the  years  1905  and  1906,  in 
poods  and  barrels : 


3lodu  of  petroleum 

at  BtOum,  Deetmber  SI 

1905  and  1906. 

IMS. 

i9oa. 

FaodL 

Bamla. 

Poodi. 

Darrein 

z,SH,goi 

lis 
lis 

s.sn 

11 

m^^^u^ 

I'lw'lM 

551  la 

28,SBD 

i.m,iae 

="■'" 

b,tM,3M 

m,m 
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Prices. — Tbe  range  of  prices  per  barrel  of  petroleum  at  Baku  in 
1906  was  approximately  as  follows :  Refined  petroleum  for  the  inland 
trade  was  quoted  at  $3.90  per  barrel  early  in  January,  rose  to  J4.90 
about  the  middle  of  April,  fell  gradually  to  $3.76  early  in  June,  rose 
to  $6.27  in  the  middle  of  August,  and  fell  to  $4.07  in  December,  closing 
at  that  rate.  Refined  petroleum  for  the  export  trade  was  quoted  at 
$4.50  per  barrel  on  March  6,  rose  to  $4.62  about  April  1,  fell  to  $3.76 
by  June  5,  rose  to  $6.34  about  the  middle  of  August,  and  fellgradually 
during  the  remainder  of  the  year,  closing  at  $3.96  in  Ifecember. 
Crude  petroleum  was  quoted  at  about  $3.34  per  barrel  during  Jan- 
uary, rose  gradually  during  February  and  March  to  $4.73  on  March 
27,  fell  dunng  April  and  May  to  $3.75  on  June  5,  rose  during  June, 
July,  and  August  to  $5.55  on  August  28,  and  fell  gradually  to  $3.58 
on  November  27,  closing  on  December  25  at  $3.75.  Residuals  sold 
on  January  9  at  $3.35  per  barrel,  rose  to  $5.46  by  the  first  of  April, 
fell  gradually  to  $4.58  on  June  5,  rose  to  $6,30  about  the  middle  of 
September,  fell  to  $3.06  in  November,  and  rose  again  slightly,  closing 
with  the  end  of  the  year  at  $4.27. 

AUSTRIA-HUNGARY. 

In  the  following  table  is  given  the  production  of  petroleum  in 
Galicia  during  the  year  1906,  by  districts  and  months: 

Production  of  crude  petroUwninGalieiam  1906,  bi/diatricU  and  moniht,  in  metric  lota fi 


Dlntrlci. 

1 

£ 

1 

Ijl 

i 

i 

i 

1 

1 

1 

1 

i 

BoryeUw 

u.&ae 

IT  vm 

a),71S4S,MI 

IB  J9o'«  TTO 

50,703 

1, MO,  1.270 

i.m 

i.ilU 

l.UO 

I7.S30 

ai.w 

trlots 

2.m 

2,027 

3,673  2.000 

3.fO>'.  2,800 

2.-2*l 

2.210' 

2,225 

i,« 

M.ffll 

'^"'" 

«i,m 

w.Sfli 

M.7« 

'^■'■^■^f^y^^-'^ 

M,723S0,10S[fi2,G6g 

H.IIS 

B^«4;«.»r 

ra).M 

iwlnK  are  tbe  squlvslentalii 


I  kllogn.m-2.XHBl  pounds. 

I  gallon  raflned  petroleum -B.B  pounds, 

1  gallon  crude  petroleum -7,3  pounda. 

1  quintal  or  1  metric  (sntner  ol  refined  pelroleum-0, 708317  bariol  olC  raUoiK. 

1  quintal  orl  metric  ceatnei  of  crude  petroleum— 0,71905  baml  of  12  gaUous. 


In  the  followini;  table  is  given,  a  statement  of  the  production  of 
crude  petroleum  m  Galicia  irom  1901  to  1906,  inclusive,  as  ascer- 
tained bv  the  statistical  bureau  of  the  Galizischer  Landes-Fetroleum- 
Verein,  Lemberg: 

Prodtietion  of  crude  petroUvm  in  Galieia,  1901-1906. 


Year. 

Metric 

Barrels  of 
12gsUoiu. 

Year. 

omtnanu 

Baii«[i  ol 
IZgallaci. 

71179;  710 

3,2S1,SM 

lOM 

8,271,1*7 
8,017,  «U 
7,804,482 

6  947  883 

B,4e7,«67 

ROUMANIA. 


ProdueHon. — In  the  following  table  is  given  the  production  of 
Koumanip,,  by  districts  and  months,  during  the  year  1906,  in  metric 
tons: 

Prvdvxtion  of  crude  petToletnn  in  Roumania  in  1906,  by  diitricti  and  montht,  in  metric 


District  Prahova. 

Dbobo- 

„™.. 

773 

721 

828 
703 

Ibmttu 

Bufte- 

nari. 

Cam- 

MoretU. 

Otlier. 

Total. 

Total. 

35',^ 
U,*!7S 

44.  DM 

tlftS 
4,892 

8,668 

8^210 
S.IM 

4;  378 

£i;b3« 

7S'.!S3 
73,309 

1,«M 
1,839 

1:SS 

1,588 

3 
if 

;588 

'887 

'■ffi 

'm 

867 

68  434 

1 
J 

i 
1 

Ml 

958 
226 
3DS 

319 
178 

1 

M5 

"""^ 

60g,wa 

,02, ,« 

182, fir* 

71,2*. 

m.m 

20,142 

11,680 

9,080 

887,091 

This  total  of  887,091  metric  tons  is  equivalent  to  6,378,184  barrels 
of  42  gallons. 

The  production  of  crude  petroleum  in  Roumania  in  the  last  five 
years  has  been  as  follows : 


production  of  crude  petroleum  in  Boumania,  190S-1906. 

1902 barrelH. . 

1903 

1904 


.  2,069,935  I 
".  2,763,117 
.  3,599,026  I 


Conswmption  and  export. — ^The  domestic  consumption  of  Roumania 
in  1906  is  reported  as  approximately  2,215,156  barrels.  The  exports 
for  the  year  are  reported  as  approximately  2,128,573  barrels  of 
refined  oils  and  383,759  barrels  of  crude,  residuum,  etc.,  a  total  of 
2,512,332  barrels. 
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GERMANY. 


In  the  following  table  is  shown  the  quantity  and  value  of  petro- 
leum produced  in  the  German  Kmpire,  by  States,  from  1901  to  1906, 
inclusive ; 

Production  and  value  of  petroUum  in.  tfie  German  Empire,  1901-1906,  iy  atata. 


L*o';,ss;. 

Pr„s=i^aud 

ToUl. 

Tot»1 

QuBEUty. 

Qiuuitlty. 

QoKitily. 

Mttric  uma 

JSS 

M,(l»7 
Si;iS8 

Marie  tms. 

as 
li 

HtlTlcUMI. 

M.OM 
«,726 

SarrtUW 

gatkmj). 

313,J130 

363,074 

lis 

6,0«,000 

fiolbirf. 

|-S!'S 

1  metilD  ton,  crude=T.I13a  batiela. 


In  the  following  tables  will  be  found  the  production  of  crude 
petroleum  in  Italy  from  1901  to  1905,  with  the  value  per  unit  and 
the  total  value.  These  tables  are  taken  from  the  volumes  of  Rivista 
del  Servizio  Minerario. 

Production  of  crude  pttrolewm,  in  Italy,  1901-1905. 


olTeUa' 

Quantity. 

ValUB. 

Vear. 

Metric 

tons. 

S2S 

b^rreta. 

Un. 

nouus. 

olworii- 

1 

2£t76 
44,027 

Hi 
sags 

GREAT  BRITAIN. 


Oii  sTiale. — In  the  following  table  is  shown  the  production  of  oil 
shale  in  Great  Britain  in  1904  and  1905,  taken  from  the  Mineral 
statistics  of  the  United  Kingdom : 

Quantity  and  value  of  oil  shah  in  Great  £rtta{n,  1904-1906,  in  !mtg  Ion*. 


CoDDtry. 

WOl 

not. 

QoiDtlty. 

Value. 

Qwmtitj. 

YikK 

2,^S? 
1.704 

tI,B» 

3,331.881 

2,333,063 

2,6»7,M 

2.400,785 

im<^ 



The  production  of  crude  petroleum  in  the  United  Kingdo"' 
amounted  to  46  long  tons,  valued  at  $336,  in  the  year  1905.  This  wW 
obtained  from  Dui^artonshire,  Scotland. 
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Imports  of  rejined  oil  from  the  United  States. — ^As  reported  by  the 
Bureau  of  Statistics  of  the  Department  of  Commerce  and  Labor,  the 
exports  of  refined  petroleum  from  the  United  States  to  the  United 
Kmgdom  during  the  last  three  years  have  been  as  follows:  1904, 
201,242,284  gallons  (United  States),  valued  at  $14,307,351;  1905, 
248,411,214  gallons,  valued  at  $14,804,301;  1906,  249,804,745  gal- 
lons, valued  at  $15,445,423. 

INDIA. 

The  following  table  gives  the  production  of  petroleum  in  India 
from  1902  to  1906,  in  imperial  gallons  reduced  to  barrels  of  42  gallons 
and  in  rupees  reduced  to  dollars: 


Production  and  value  of  petroleum  in  India,  J 902-1906 

Quantity. 
Year. 


Value. 


1     Barrels     I 
hnperla.       (42  U,jlU.d  ,   j„.p^,„ 

gallons) .   i 


ipi 
iflc 


gallons. 


1902 '  5G,  tX)7, 688 

1903 i  87,839,069 

1904 118,491,382 

1905 144,798,444 

1906 1  140,553,122 


1,617,363 
2,510,259 
3,385.4(58 
4,137.098 
4,015,803 


3,267,245 
5,315,470 
7,109,566 
9,063,051 
8,613,576 


Dollars. 


1,058,587 
1,722,212 
2,303,499 
2,936,429 
2,790,799 


a  The  value  of  the  rupee  is  taken  as  32.4  cents. 

Imports  of  refined  petroleum  from  the  United  States. — The  Bureau 
of  Statistics  of  the  Department  of  Commerce  and  Labor  reports  the 
exports  of  refined  petroleum  from  the  United  States  to  the  British 
East  Indies  during  the  last  three  years  as  follows:  1904 — 24,724,560 
gallons  (United  States),  valued  at  $2,672,485;  1905—38,196,195 
gallons,  valued  at  $2,891,376;  1906—47,233,652  gallons,  valued  at 
$3,204,552. 

DUTCH  EAST  INDIES. 

In  the  following  table  is  given  the  production  of  crude  petroleum 
in  the  Dutch  East  Indies  for  the  last  lour  years: 

Productuyn  of  crude  petroleum  in  Dutch  East  Indies  for  the  years  190S  to  1906^  inclusive. 


1903 barrels. 

1904 do.. 


6,640,000  I  1905 barrels.. 

6,316,169  I  1906 do... 


7,  334, 310 
7,  399, 024 


The  production  of  Java  in  1906  is  reported  as  807,681  barrels, 
against  798,498  barrels  in  1905  and  793,091  barrels  in  1904. 


JAPAN. 

No  official  figures  have  been  received  from  Japan  for  the  production 
of  crude  petroleum  in  1906.  The  estimated  production  was  1 ,341,157 
barrels.  Tlie  production  from  1902  to  1905,  inclusive,  has  been 
reported  as  follows : 


Production  of  crude  petroleum  in  Japan,  1902-190'). 

1902 barrels..  1,193,038     1904 barrels. 

1903 do...  1,209,371  i  1905 do. 

21650— M  R  1906 57 


1, 418,  767 
1, 341, 157 
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worijD'8  production. 


The  following  table  gives  the  figures  of  the  world's  production  of 
crude  petroleum  from  1902  to  1906,  inclusive.  The  slight  decrease 
in  proauction  noted  in  1905  as  against  1904  appears  also  in  1906  as 
against  1905.  This  is  due  in  1906  chiefly  to  the  decrease  in  output  in 
the  United  States. 


World's  production  of  crude  petroleum,  1902-1906. 
[Barrels  of  42  United  States  gallons.] 


Count  r>'. 


1902. 


United  Strftes 

Russia 

Sumatra,  Java,  and  Borneo . . 

Galicia 

Roumania 

India 

Japan 

Canada 

Qermany 

Peru 

Italy 

All  others 


Total. 


88,706,916 

80,540,045 

5,860,000 

4, 142, 159 

2.050,935 

1,017,363 

1,193,038 

530,624 

353,674 

50,274 

18,933 

26,000 


185,167,961 


1903. 


100,461,337 

75,591,256 

6,640,000 

5,234,475 

2,763,117 

2,510,250 

1,209,371 

486,637 

445,818 

49,048 

17,876 

30,000 


195, 439, 194 


1904. 


117,080,960 

78,536,655 

6,316,100 

5,947,383 

3,599,026 

3,385,468 

1,418,707 

552,575 

637,431 

49,524 

25, 476 

40,000 


1905. 


134,717,580 

54,960,270 

7,3H310 

5,763,317 

4,420,987 

4,137,098 

1,341,157 

634,095 

560,963 

37,720 

44,027 

a  30, 000 


217,589,434       213,983,524 


1906. 


126,493,936 

59,043,829 

7,399,024 

5,467,967 

6,378,184 

4,015,803 

0  1,341,157 

569,753 

579,101 

42,419 

0  50,000 

0  30,000 


211,411,173 


a  Estimated. 


CEJVIENT. 


ADVANCES  IN  CEMENT  TECHNOLOGY,  1906. 


By  Edwin  C  Eckel. 


IXTROD  LCTIOX. 

The  year  1906  was  a  prosperous  and  satisfactory  year  for  the 
American  cement  industry,  being  marked  by  increases  both  in  pro- 
duction and  in  profits.  The  year  was  notable,  moreover,  for  certain 
developments  of  both  industrial  and  technologic  importance,  which 
seem  calculated  to  have  an  important  effect  on  the  future  of  the  indus- 
try. In  a  later  section  of  this  report  the  statistics  of  production  and 
value,  arranged  by  States,  are  presented  in  tabular  form.     In  the 

E resent  section  an  attempt  will  be  made  to  use  these  statistics  as  a 
asis  for  discussion   of  points  which  seem  of  general  interest  and 
importance. 

GROWTH   OF   THE   PORTIjAND-CICMENT  INDUSTRY. 

Before  taking  up  matters  which  relate  specificially  to  the  Portland- 
cement  industry,  it  will  be  of  interest  to  compare  its  growth  with  that 
of  a  nearly  related  industry — the  manufacture  of  pig  iron.  This  is 
done  graphically  in  fig.  2,  reproduced  in  revised  form  from  the  Engi- 
neering Magazine,  which  shows  what  may  be  called  the  ''growth 
curves  of  the  two  industries  for  the  period  1890-1906,  inclusivo. 
The  figures  on  which  this  diagram  is  based  are  oflScial,  except  for  the 
present  year,  where  estimated  quantities  are  given. 

The  diagram  is,  of  course,  distorted  to  the  extent  that,  while  the 
pig-iron  production  is  given  in  long  tons  (of  2,240  pounds),  the  cement 
output  is  stated  in  barrels  (of  380  pounds).  But  this  distortion  does 
not  affect  the  value  of  the  diagram  when  used  for  its  present  purpose — 
a  comparison  of  the  form  of  the  two  growth  curves. 

On  examination  it  will  be  seen  that  the  cement  curve  rises  steadily 
at  an  increasing  ratio  each  year,  showing  no  downward  flexures  or 
relapses.  This  is  the  normal  form  for  the  growth  curve  of  a  young 
and  rapidly  expanding  industry.  The  iron  curve,  on  the  other  hand, 
though  showing  a  decided  gain  for  the  period  covered,  also  shows  at 
intervals  depression  flexures,  typical  of  a  mature  industry,  whose 
annual  output  must  now  depend  on  the  general  financial  and  mdustrial 
condition  of  the  country. 

The  cement  output,  as  yet,  has  not  suffered  markedly  from  financial 
depressions.  Prices  have  fallen  off  in  poor  years,  it  is  true,  but  the 
annual  output  has  always  increased.     The  rise  in  yearly  output  from 
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1885  to  1906  has  not  only  been  continuous,  but  has  even  shown  a 
tendency  to  increase  its  rate  of  increase.  Of  course,  such  a  condition 
of  the  industry  can  not  be  expected  to  continue  indefinitely.  Within 
a  few  years  we  must  expect  to  see  the  rate  of  increase  lowered,  and 
finally,  in  some  period  of  business  depre.s8ion,  some  year  will  show  a 
lower  output  than  the  pre- 
ceding year.  This  will  mai^ 
the  end  of  the  youth  of  the 
cement  industry  and  the 
beginning  of  its  period  of 
maturity.  Though  the 
present  condition  of  the 
industry  is  as  prosperous 
as  might  be  desired^  it  is 
entirely   possible   that    the 


■II   1  ( 

, "    t 

«""i'"            :_- 

III  lisiiiiiiiii 

change  in  rate  of  growth 
may  t>e  near  at  handT  The 
new  construction  of  liKHi 
and  plants  to  be  built  in 
1907  will  provide  ^  great 
increase  in  mill  capacity. 
If  the  succeeding  years  are 
generally  good  this  increase 
will  be  taken  up  without 
difficultv,  but  a  general 
finaDcial  depression  m  1908 
would  probably  result  in  a 
temporary  and,  perhaps,  a 
severe  check  to  tne  cement 
industry.  So  far  as  can  be 
estimated  now,  the  plants 
which  will  be  in  operation 
before  the  end  of  1907  will 
turn  out  cement  at  the  rate 
of  over  55,000,000  barrels 
per  annum,  and  it  is  doubt- 
ful whether  such  an  output 
could  be  altsorbed  if  the 
business  affairs  of  the  United 
States  were  not  in  a  gener- 
ally prosperous  condition. 

RAW  MATERIALS  tN 
USE. 

For  a  number  of  years 
itandptg-trou  pro-  past  the  writer  has  pub- 
lished annually,  at  first  in 
the  columns  of  Engineering  News  and  later  in  Mineral  Kesources  of 
the  United  States,  tables  showing  the  quantities  and  the  percent^es 
of  the  total  Portland-cement  output  produced  from  different  raw  mate- 
rials. The  table  following  is  a  continuation  of  this  series,  though  it 
has  been  rearranged  so  as  to  be  more  suited  to  the  apparent  trend  of 
trade  conditions.     The  production  from  chalk  and  clay  has  been  eom- 
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bined  with  that  from  ordinary  limestone  and  clay,  as  the  former  showed 
no  tendency  to  increase.  On  the  other  hand,  the  Portland  cement  pro- 
duced from  slag  and  limestone  is  this  year  given  separately.  Pnicti-  ■ 
cally  all  of  thislast  class  is  and  has  been  produced  by  the  United  States 
Steftl  Corporation,  and  the  fact  that  it  is  possible  to  present  these 
figures  without  violation  of  confidence  ia  due  entirely  to  the  peculiarly 
frank  and  open  manner  in  which  the  affairs  of  that  corporation  are 
conducted.  The  figures  given  are  quoted  from  recently  published 
official  statements,  and  can  be  accepted  as  approximating  closely  to  the 
total  production  of  Portland  cement  from  slag  and  limestone. 

The  production  is  grouped  as  follows: 

Type  1  includes  cement  produced  from  a  mixture  of  argillaceous 
limestone  ("cement  rock")  and  pure  limestone.  This  is  the  combina- 
tion of  materials  used  in  all  the  cement  plants  of  the  Lehigh  district 
of  Pennsylvania  and  New  Jersey,  and  also  at  several  western  plants. 

Type  2  includes  cement  made  from  a  mixture  of  comparatively  pure 
limestone  with  clay  or  shale.  This  mixture  is  employed  at  many  pmnts 
all  over  the  United  States. 

Type  3  includes  cement  manufactured  from  a  mixture  of  marl  and 
clay.  This  type  of  mixture  is  used  only  in  the  States  of  Michigan, 
Ohio,  Indiana,  and  New  York. 

Type  4  includes  Portland  cement  manufactured  from  a  mixtuie  of 
limestone  and  blast-furnace  slag. 


npe..            I 

fl«y  or 

hSlK. 

Quflntity. 

Pcr- 

\-^-^ 

■JXA 

i.ow.sai 

l,4fi4,  787 

2,  on, mo 


u;  and  lltn 


162,930 
l,T3(h34a 


The  figures  for  1906,  given  in  this  table,  show  a  continuation  of 
movements  which  have  been  in  existence  for  some  time.  The  produc- 
tion from  "cement  rock"  is  very  slowly  falling  off  in  relative  impor- 
tance, that  from  marl  is  falling  off  i-ather  nipidTy  in  percentage,  wnile 
the  production  from  limestone- clay  and  lunestone-sl^  mixtures  is 
rapidly  increasing.  From  what  is  known  of  the  present  condition  of 
the  marl  and  slag  plants,  and  of  plans  for  future  changes  and  new 
construction,  it  is  probably  safe  to  say  that  within  four  years  more 
Portland  cement  will  be  made  from  slag  than  from  marl.  It  must  be 
recognized  that  marl  plants  operate  under  .serious  natural  disadvan- 
tages, that  these  disadvantages  are  masked  hy  general  high  prices 
durine  such  prosperous  seasons  as  we  have  recently  experienced,  but 
that  they  become  painfully  apparent  during  years  of  general  depres- 
sion.    When  cement  sells  at  85  cents  or  less  per  barrelat  mills  in  the 
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Middle  West,  as  it  may  very  well  do  in  1908  or  1909,  it  will  be  an  even 
more  serious  matter  to  have  water  in  the  raw  mixture  than  to  have  it 
in  the  stock. 

KIIjNS  AXD  KlliX  PRACTICE. 

The  statistical  inquiry  card  for  1906  contained  a  number  of  questions 
relating  to  technologic  matters  which  have  heretofore  been  neglected. 
The  questions  relative  to  number  and  length  of  kilns  were  answered 
by  practically  all  the  cement  producers  of  the  coimtry,  and  the  results 
so  obtained  are  summarized  below. 

Total  numher  of  hilns, — Tables  showing  the  number  and  types  of 
kilns  in  use  at  various  dates  have  been  published  in  preceding  volumes 
of  Mineral  Resources.  Omitting  vertical  or  stationary  kilns,  these 
figures,  with  the  data  collected  this  year,  may  be  summarized  as 
follows: 

Roiartf  kilns,  1902^  1905,  1906. 


OptTRtcd 

Idle 

Building. 


1905.        190G. 


456  T22  7«3 


9 

46 


23 
42 


Total  numbtT  of  rotary  kilns 5U 


787 


104 


m 


In  this  table  the  kilns  listed  as  "operated"  were  those  actually  in 
operation  during  part  or  all  of  1906;  the  ''idle"  kilns  were  those  at 
mills  which  were  not  in  operation  at  any  time  during  the  vear,  but 
which  are  still  in  good  condition;  the  '* building"  kilns  include  only 
those  which  are  in  plants  actually  under  construction  and  sufficiently 
far  advanced  to  be  able  to  enter  the  1907  production. 

Average  oatptit  per  yea7\ — As  noted  in  last  year's  report,  there  is 
not  only  a  markea  increase  annually  in  the  number  of  Kilns  in  exis- 
tence, but  a  very  decided  increase  in  the  length  of  these  kilns.  Data 
on  this  point  are  presented  in  the  next  section,  reference  being  made 
to  it  here  merely  to  explain  the  increase  in  avemge  output  per  kiln. 
In  1902  each  active  rotary  kiln  averaged  36,909  barrels  during  the 
year;  in  1905  this  average  was  increased  to  48,118  barrels;  in  1906  the 
avemge  output  per  active  rotary  rose  to  58,901  barrels.  It  is  probable 
that  the  annual  average  per  kiln  for  1907  will  exceed  60,000  barrels, 
and  with  the  increased  number  of  kilns  then  in  operation  the  Portland- 
cement  output  of  1907  may  reach  55,000,000  barrels. 

Length  of  kilns  in  icxe  and  under  coi^^truction, — The  data  obtained 
as  to  the  length  of  kiln  in  both  operating  and  new  plants  are  sum- 
marized in  the  following  table.  As  will  be  seen  })y  comparison  of  the 
totals  in  this  table  with  those  of  the  preceding  table,  the  statistics  as 
to  length  are  almost  complete: 
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Ijength  of  kilns. 


Length  of  kiln  . 


60  feet  and  less ' 

70  to  78  feet ; 

80  feet 

85  to  90  feet 

95  to  100  feet ' 


Number 

of  kilns 

operated 

in  1906. 


398 
40 
69 
66 
52 


Number  of 
kilns  un- 
der con- 
struction. 


22  1 1 


Length  of  kiln. 


105  to  110  feet 

120  feet 

125  feet  and  longer. 

Total 


Number 

of  kilns 

operated 

in  1906. 


Number  of 
kilns  un- 
der con- 
struction. 


80 
17 
57 


24 
16 
30 


779 


92 


This  table  brings  out  very  sharply  the  rapidity  with  which  kilns  are 
lengthening,  and  also  the  aiversity  of  opinion  which  still  exists  as  to 
the  relative  merits  of  the  various  lengths  above  100  feet. 

Variation  in  output  with  length  of  kihi^  etc, — The  statistical  data 
received  from  each  plant  this  year  included  information  as  to  total 
output,  number  and  length  of  kilns,  and  duration  of  total  shutdowns. 
By  means  of  these  data,  which  cover  a  very  wide  range  of  material, 
practice,  and  operating  conditions,  it  seems  probable  that  average 
results  of  fair  accuracy  can  be  deduced  as  to  the  effect  of  raw  material 
and  length  of  kiln  on  the  output.  This  has,  at  any  rate,  been  attempted, 
and  the  results  are  presented  in  the  following  table.  In  explanation 
of  this  table  it  may  be  said  that  the  average  annual  output  of  a  60-foot 
kiln,  fired  with  powdered  coal  and  working  on  a  dry  mixture  of  lime- 
stone and  clayy  is  taken  at  100  per  cent.  The  average  outputs  of  simi- 
lar and  longer  kilns  working  on  various  raw  materials  is  tnen  referred 
to  this  standard,  the  results  being  expressed  in  percentage. 

Percentage  of  variation  in  output  vrith  length  of  kiln ,  raw  materials,  etc. 


Raw  materials. 


Length  of  kiln. 


Cement  rock  and  limestone 

Limestone  and  clay 

Marl  and  clay 


1  60  feet. 

1 

80  feet. 

90  feet. 

110  feet. 

126 
'     100 
1      54 

164 

150 

76 

182 
166 

216 
190 

i 

These  averages  plot  into  a  fairly  smooth  curve,  and  seem  worthy  of 
attention.  Unfortunately  the  results  obtained  from  kilns  tired  with 
oil,  natural  gas,  and  producer  gas  were  too  few  and  too  uneven  to  be 
considered  in  this  connection,  so  that  the  table  refers  only  to  coal-fired 
kilns.  The  results  in  running  on  a  slag-limestone  mixture  are  omitted 
for  obvious  reasons,  but  they  fully  justify  everything  that  has  been 
said  regarding  the  remarkable  kiln  efficiency  which  can  l)e  attained  in 
a  plant  using  this  mixture. 

liOCAIilZATIOX  or  THK  IXDU8TKY. 

The  Portland-cement  industry  exhibits  the  same  tendency  toward 
geographic  centralization,  though  to  a  less  degree,  that  has  given 
Rttsburjg  its  preeminence  as  an  iron  producer.  In  the  case  of  the 
Portlancfcement  industry  the  concentration  of  plants  is  in  the  so-called 
Lehigh  district  of  Pennsylvania,  with  its  New  Jersey  continuation. 
Here,  18  plants  made  almost  23,000,000  barrels,  or  almost  exactly  half 
of  all  the  cement  produced  in  the  United  States  in  1906.  The  Lehigh 
district  was  the  point  where  American  Portland-cement  manufacture 
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was  first  undertaken,  and  it  owes  its  continued  preeminence  to  the 
possession  of  good  raw  materials^  good  labor,  good  and  fairly  cheap 
fuel,  and  excellent  transportation  facilities  to  brge  eastern  markets. 
Taking  a  general  view  of  the  matter,  the  present  geographic  distri- 
bution of  the  cement  industry  is  well  shown  in  the  following  table. 
The  term  "  East'-  as  here  used,  includes  plants  in  Pennsylvania,  Kew 
York,  and  Xew  Jersey,  none  being  located  in  New  England.  The 
*' Central-'  plants  are  those  in  Ohio,  Indiana,  Illinois,  Michigan,  and 
Missouri,  fnder  "West'"  are  included  Kansas,  Colorado,  South 
Dakota.  Arizona,  and  Utah.  On  the  Pacific  coast  are  the  three  active 
California  plants  and  one  recenth'  started  in  Washington.  The 
'"South"  includes  Virginia,  West  Virginia,  Georgia,  Alabama,  Ar- 
kansas, Texas,  and  Ken  tuck  v. 

Gfogniphic  digtrihtUion  of  Portland-cement  industry  in  1905  and  1906. 


Number  of 
plantji  opera-        Output,  in  barrels. 

ting. 


Percentac^  oi 
total  output 


1905. 

1906. 

30 

31 

32 

34 

7 

8 

3 

4 

1 

i 

1905.  1906.  190&.   I    190& 


East 30  31     19.589,675  :  25,483,025  56.6  54.9 

Central   32  34     10.723,802     14,080,665  30.4  30.2 

West 7  8.    2,470,349:    3.834,666  7.0  8.2 

Pacific  ct»5t  3  4       1,225,429       1,310,435  3.6  2.8 

South  7  7       1,237,557.    1,804,643  3.6  19 

Total 79  84     35,246,812  ;  46,463,424  {  100.0  I  100.0 


The  year  shows  a  slight  relative  increase  in  the  Western  and  South- 
ern States  as  compared  with  conditions  in  1905.  Western  areas  will 
be  supplied  much  l)etter  than  they  are  at  present.  A  powerful  impetus 
in  this  direction  was  given  by  tHe  destruction  of  San  Francisco,  which 
called  to  the  attention  of  investors  in  the  Eastern  States  and  in  £ngland 
the  fact  that  the  Pacitic  Coast  States  could  normally  absorb  much  more 
cement  than  was  made  on  the  coast.  In  the  face  of  the  San  Francisco 
disaster  the  few  western  plants  in  operation  were  not  capable  of  mak- 
ing much  impression  on  tne  immense  and  instant  demand. 

In  the  South,  too,  there  is  an  excess  of  demand  over  supply,  and 
the  few  plants  now  actually  under  construction  in  the  Southern  States 
will  haraly  reduce  this  excess.  It  is  probable  that  the  States  south  of 
the  Potomac  and  the  Ohio  and  east  of  the  Mississippi  could  use,  at 
profitable  prices,  al>out  five  times  as  much  cement  as  is  now  made  in 
that  district:  and  for  a  long  time  this  field  will  be  one  of  the  most 
profitable  ones  for  the  cement  manufacturer.  Fuel  is  cheap,  raw 
materials  are  abundant  and  good,  and  the  demand  is  steadily  increasing. 

THE    DIFFICULTY   OF   MOXOPOI.Y. 

Perhaps  the  most  marked  feature  of  American  economic  history 
during  the  last  decade  has  been  the  manner  in  which  industrv  after 
industry  has  become  consolidated  in  control,  so  jis  to  approach  more 
or  less  closely  to  monoix)ly.  This  has  been  ^rticularly  well  marked 
in  the  iron  and  steel  industries,  and  it  is  worth  considering  how  far  a 
similar  evolution  is  likely  to  atfect  the  cement  industry.  At  present 
the  cement  industry  is  tfie  most  individualistic  of  the  larger  branches 
of  manufacture.     No  **  trust,"  nor  even  any  approach  to  a  monopoly, 
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is  now  in  existence,  newspaper  statements  to  the  contrary  notwith- 
standing; and  in  the  writer's  opinion  the  nature  of  the  cement 
industry  renders  it  impossible  that  any  such  large  degree  of  consoli- 
dation of  interest  can  take  place  as  to  result  in  permanently  or  unfairly 
high  prices  for  the  product. 

When  the  history  of  both  successful  and  unsuccessful  ''trusts''  is 
examined  it  will  be  seen  that  the  only  way  in  which  a  permanent 
monopoly  can  be  secured  and  retained  by  any  consolidation  is  by  the 
control  of  the  supply  of  raw  material,  by  the  absolute  control  of 
basic  patents,  or  by  the  control  of  transportation.  Any  trust  which 
disregards  this  history,  and  is  content  with  simply  consolidating  all  or 
most  of  the  existing  manufacturing  plants,  is  in  line  for  disaster;  for, 
supplies  of  raw  materials  being  still  available  for  outsiders,  the  first 
advance  in  prices  will  be  the  signal  for  the  erection  of  competitive 
plants.  If,  on  the  other  hand,  the  raw  materials  can  be  cornered,  or 
processes  can  be  monopolized,  or  transportation  can  be  controlled, 
there  is  no  possibility  of  competition.  This  experience,  though 
unobserved  or  disregarded  a  decade  ago,  is  now  generally  borne  m 
mind. 

The  bearing  of  these  facts  upon  the  future  of  the  cement  industry 
is  obvious  enough.  If  there  is  any  possibility  that  one  large  cement 
corporation  can  acquire  control  of  most  of  the  available  deposits  of 
cement  material  in  the  United  States,  it  will  be  possible  to  form  a  real 
American  ''cement  trust,"  to  defy  competition,  and  to  raise  prices  to 
an  unwarranted  level.  If,  on  the  other  hand,  it  is  impossible  to  form 
such  a  corner  in  cement  rock  or  in  cement-making  processes,  or  per- 
manently to  control  ti'anspoilation,  it  will  be  impossible  for  any  con- 
solidation to  raise  prices  permanently  above  the  normal. 

On  careful  consideration  of  the  matter  it  will  be  seen  that  only  one 
answer  is  possible.  It  is  safe  to  say  that  more  than  20  per  cent  of  the 
entire  area  of  the  United  States  is  underlain  by  raw  materials  out  of 
which  cement  could  be  made  if  prices  were  forced  high  enough.  The 
Standard  Oil  Company,  the  United  States  Steel  Corporation,  and  the 
United  States  Government  could  not,  by  combining  their  financial 
resources,  hope  to  acquire  control  of  any  large  fraction  of  this  immense 
reserve  of  raw  material. 

Since  the  supply  of  limestone  and  clay  can  not  be  cornered, 
since  no  essential  parts  of  the  processes  of  manufacture  are  coverea 
by  exclusive  patents,  and  since  transportation  companies  will  seek 
freight,  it  is  reasonable  to  believe  that  no  cement  combination  can 
succeed  in  permanently  raising  prices  to  unfair  rates.  As  already 
stated,  there  is  nothing  in  existence  at  present  even  remotely  approach- 
ing a  cement  trust.  The  trouble  is  rather  in  the  other  direction. 
The  prosperity  of -the  last  few  years,  with  reports  of  enormous  profits 
earned  by  existing  companies,  has  led  to  the  building  of  many  new 
cement  plants.  A  fair  proportion  of  these  are  either  too  small,  badly 
located,  faulty  in  design,  or  badly  managed;  and  with  the  first  general 
business  depression  and  the  commencement  of  falling  prices  such 
plants  will  necessarily  become  a  danger  to  the  entire  industry.  The 
condition  at  present  is  therefore  marked  by  excess  rather  than  lack 
of  competition. 

At  present,  indeed,  the  only  limitation  on  unprofitable  increase  in 
the  number  of  cement  plants  arises  from  the  fact  that  even  the  smallest 
units  are  expensive  to  construct  and  operate.     In  any  district  where 
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competition  could  be  expected,  for  example,  it  would  usually  be  inad- 
visable to  build  a  smaller  than  a  4-kiln  plant.  This  plant  would  have 
an  output  of  1,500  barrels  or  more  per  day;  but  its  construction  would 
cost  $350,000  to  $450,000,  and  it  would  require  a  working  capital  of 
$125,000  to  $175,000  in  addition.  Evidently,  therefore,  the  cement 
industry  is  not  one  in  which  individuals  or  small  firms  can  find  much 
of  an  opening. 

NORMAL.  GROWTH  A:N^I>  CONCENTRATION. 

Although,  as  already  stated,  it  is  impossible  that  the  cement  industry 
should  ever  become  .a  monopoly  based  on  control  of  deposits  of  raw 
materials,  another  phase  of  the  subject  requires  consideration.  The 
cement  industry  is  essentially  one  in  which  brains  and  money  are  far 
more  important  than  raw  materials,  and  consequently  cement  plants 
with  intelligently  directed  capital  will  rapidly  increase  in  size,  while 
poorer  or  ill-managed  plants  either  remain  stationary  or  expand  very 
slowly.  This  of  itself  operates  to  cause  a  gi*adual  concentration  of 
interest;  the  stronger  plants  grow  at  the  expense  of  the  weaker. 

Most  of  the  larger  companies  which  now  produce  the  bulk  of  the 
American  cement  output  were  originally  concerns  of  only  average  size. 
Their  growth  has  taken  place  in  a  natural  manner,  not  by  the  absorp- 
tion of  competitive  plants,  but  by  using  part  of  the  profits  of  the  busi- 
ness to  increase  the  size  of  the  original  plant.  In  a  strongly  held  and 
well-managed  company  this  course  of  action  is  possible.  In  a  company 
less  strongly  owned  or  less  intelligently  directed  the  tendency  is 
always  to  sacrifice  the  prospects  of  ultimate  success  to  the  certainty  of 
immediate  returns.  A  company  owned  by  a  number  of  small  stock- 
holders can  rarely  withstand  the  pressure  to  pay  out  all  the  profits  of 
an  unusually  prosperous  year  as  aividends. 

The  larger  company,  growing  by  accretion,  has  also  a  certain  advan- 
tage in  the  matter  of  advertising  its  products.  When  a  new  plant  is 
established  by  an  old  company  there  is  no  difficulty  in  introducing  the 
cement  from  the  new  plant,  for  it  sells  under  an  already  well-known 
brand  name,  and  has  behind  it  the  accumulated  prestige  of  all  the 
older  plants. 

During  the  year  1906  progress  toward  concentration  of  interests 
has  been  marked.  The  formation  of  the  North  American  Cement 
Company  in  the  East  and  the  lola  consolidation  in  the  West  have 
attracted  general  attention  to  this  phase  of  the  cement  industry. 

CAP1TAL.IZATION  AND   PROMOTION. 

From  two  evils  more  serious  than  monopoly"  —  over-capitalization 
and  fraudulent  promoting — the  American  cement'' industry  has  been 
fairly  free,  though  there  are  signs  that  this  happy  immunity  is  not 
destined  to  continue.  So  far  as  the  first  is  concerned,  figures  obtained 
unofficially  from  various  sources  indicate  that  the  total  authorized 
capitalization  of  all  the  American  Portland-cement  plants  operating  in 
1906  falls  within  the  limits  of  $110,000,000  and  $125,000,000.  This 
estimate  takes  no  account  of  outstanding  bond  issues,  but,  on  the  other 
hand,  gives  no  credit  for  stock  authorized  but  not  issued.  On  the 
whole,  therefore,  it  can  be  accepted  as  representing  very  fairly  the 
total  capitalization  of  the  entire  industry,  and  can  not  be  consiaered 
excessive. 
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Considering  the  matter  broadly,  it  can  be  said  that  in  the  East, 
including  the  plants  from  New  York  to  Illinois,  there  has  been  little 
attempt  at  over-capitalization  or  fraud.  Most  of  these  older  companies 
were  or^nized  by  persons  familiar  with  the  business,  and  the  neces- 
sary capital  was  secured  more  or  less  privately,  with  little  attempt  to 
raise  money  by  selling  stock  to  the  public.  Michigan,  apparently, 
was  the  first  State  in  which  the  promoter  found  an  opportunity  to 
display  his  peculiar  talents,  and  for  a  number  of  years  tnat  State  was 
dotted  with  prospective  cement  plants.  Most  of  these  flotations  were 
capitalized  excessively,  owing  to  the  fact  that  for  the  first  time  in  the 
history  of  the  industry  the  stock  was  being  sold  to  the  public  by  pro- 
moters. Advertisements  of  stock  for  sale  at  10  cents  or  $1  per  share, 
with  promises  of  20  to  60  per  cent  dividends  and  with  wonderful  mis- 
calculations as  to  operating  costs,  filled  the  papers  of  the  Middle  West 
during  this  period. 

After  the  Michigan  boom  had  collapsed,  leaving  behind  it  a  few 
good  plants,  a  few  poor  ones,  and  a  much  larger  number  which  had 
never  come  into  existence  other  than  in  the  prospectus,  the  promoter 
was  for  a  few  years  scarcely  seen  or  heard  of.  His  reappearance  took 
place  when  the  lolaplant  proved  the  profits  in  making  cement  in  the 
natural-gas  belt  in  Kansas,  and  for  the  last  few  years  there  have  been 
exaggerated  statements  of  the  profits  awaiting  the  erection  of  cement 

{(lante  in  the  States  west  of  the  Mississippi,  notably  in  Kansas  and 
owa. 


STATISTICS  OF  CEMENT  INDUSTRY  IN  1906." 


By  L.  L.  Kimball. 


IISTKODITCTTON. 

GENERAL  CONDITIONS. 

The  cement  industry,  as  a  whole,  in  1906  was  in  a  very  prosperous 
state.  Prices  continued  good  throuj^hout  all  parts  oi  the  united 
States,  and  in  several  localities  they  increased  materiallv  over  those 
prevailing  in  1905.  The  market  was  steady,  and  though  the  supply 
was  greater  than  that  of  any  preceding  year,  the  demand  kept  pace 
with  it,  and  in  most  localities  exceeded  it.  The  year  closea  with  a 
gratifying  indication  of  prosperity  in  the  immediate  future. 

The  greatest  and  most  prosperous  branch  of  the  industry  is,  of 
course,  the  Portland-cement  branch.  The  phenomenal  growth  of  the 
Portland  product  has  been  noted  before  in  these  reports;  but  it 
may  be  made  more  impressive  to  the  general  public  by  stating  that 
twenty  years  ago,  in  1887,  when  the  Portland  output  of  the  entire 
country  stood  at  about  250,000  barrels,  as  against  a  production  of 
somewhat  more  than  6,900,000  barrels  of  natural  cement,  the  first 
attempt  was  made  in  the  United  States  to  use  the  Kansome  process  of 
burning  cement — that  is  to  say,  to  introduce  the  rotary  kiin  for  the 
manufacture  of  Portland,  instead  of  the  vertical,  or  dome-shaped,  kiln 
used  at  that  time.  The  attempt  was  made  near  Portland,  Oreg.,  and 
although  that  effort  was  not  successful,  it  resulted  in  the  improvement 
and  adoption  of  the  rotary  kiln  in  this  country.  One  dilSference 
between  the  process  as  it  was  then  and  as  it  is  now  used  is  this:  In 
1887  the  compan}^  exploiting  the  new  process  proudly  claimed  an 
ability  to  proauce  80,000  barrels  of  cement  per  annum,  which  would 
be  tripled  as  soon  as  the  necessary  machiner}^  for  grinding  should  be 
added.  To-day  a  company  does  nothing  extraordinary  in  announcing 
that  its  plant  will  produce  3,000,  4,000,  or  5,000  barrels  of  Portland 
cement  a  day,  while  the  per  annum  production  of  the  large  plants  run 
well  into  millions  of  barrels.  It  was  ten  years  later,  1897,  before  the 
production  of  Portland  cement  had  increased  to  2,500,000  barrels;  but 
m  the  next  decade  it  went  forward  with  tremendous  strides. 

The  quantity  of  cement  exported  by  the  United  States  to  foreign 
countries  is  not  yet  as  large  as  it  should  be.  This  condition  may  be 
due  to  the  great  demand  for  it  in  the  United  States.  But  with  the 
continued  increase  in  the  number  of  plants,  and  the  consequent  increase 
in  production,  foreign  trade  can  not  long  be  neglected.     There  are  a 

«  Prepared  under  the  direction  of  Edwin  C  Kekel. 
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dozen  States  in  which  new  plants  are  actually  being  built  to  be  ready 
for  operation  late  in  1907  or  early  in  1908,  and  more  than  that  number 
in  which  plants  are  projected.  When  the  plants  that  are  in  process  of 
erection  (not  including  those  which  as  ^^et  are  but  planned)  begin  to 
produce,  the  output  for  the  entire  country  will  be  again  greatly 
increased.  In  view  of  these  conditions,  it  would  certainly  seem  wise 
to  make  at  least  an,  effort  to  build  up  a  profitable  trade  with  foreign 
countries. 

The  decline  of  the  natural  cement  industry  has  been  gradual,  but 
as  steady  as  the  increase  of  the  Portland  branch.  In  1906  the  effect 
of  this  decline  seemed  to  be  even  more  widespread  than  in  the  pre- 
ceding year,  extending  far  into  States  which  have  not  before  felt  its 
influence  as  strongly  as  have  the  eastern  centers  of  natural  cement 
production.  No  new  States  appeared  as  producers  of  this  variety  of 
cement,  nor  were  any  new  plants  built  for  producing  it.  The  owners 
hiive  for  the  most  part  allowed  their  kilns  to  remain  idle,  apparently 
waiting  for  a  turn  in  the  tide.  Some  have  turned  their  attention  to 
the  burning  of  lime  and  kindred  employments,  and  a  fev/  have  dis- 
mantled the  old  plants  and  put  in  buildings  and  machinery  for  making 
Portland  cement.  Since  the  limestone  which  is  known  as  "cement 
rock,"  from  which  natural  cement  is  made,  sometimes  forms  an  equally 
good  base  for  Portland  cement,  the  latter  course  seems  to  be  the  logical 
and  wise  one  where  the  financial  part  of  such  transition  can  be  arranged. 
The  business  affairs  of  the  Louisville  district  are  in  the  same  condition 
as  they  were  last  year. 

The  growth  of  the  slag,  or  puzzolan,  branch  of  the  cement  industry 
is  interesting  because  of  its  steadiness.  For  about  twenty  years  it  has 
been  doing  a  little,  but  for  the  last  three  years  one  new  plant  in  a 
new  State  has  been  built  annually  to  produce  puzzolan  cement.  New 
works  are  being  erected  in  Pennsj^lvania  at  the  present  time,  and  those 
which  were  built  in  Kentucky  and  in  New  York  are  both  profitable 
producers.  Of  course  the  process  of  making  this  kind  of  cement  is 
not  nearly  so  expensive  nor  so  extensive  as  the  process  required  for 
burning  and  grinding  Portland  cement. 

The  rotary  Kilns  necessary  for  producing  Portland  cement  have  been 
increased  in  size  and  otherwise  improved  to  an  extent  which  precludes 
a  low  price  for  them.  Whereas  in  earlier  years  a  60-foot  rotary  was 
considered  excessively  large,  to-day  the  extreme  length  is  150  feet. 
The  increase  in  diameter  has  been  only  small.  In  the  manufacture  of 
puzzolan  cement  rotary  kilns  are  not  used. 

ACKNOWLEDGMENTS. 

In  making  acknowledgments  for  the  courtesies  so  universally 
extended  in  1905,  the  writer  had  occasion  to  call  attention  to  the  fact 
that  the  statistics  of  production  in  this  report  are  based  entirely  upon 
the  actual  returns  sent  from  the  different  cemcnit  plants  in  the  United 
States  and  that  those  used  in  the  preliminary  statement  issued  in 
advance  of  the  full  report  are  also  based  on  such  returns;  that,  such 
being  the  case,  it  is  impossible  to  issue  the  statement  until  practically 
all  the  returns  are  in;  and  that  therefore  the  date  of  the  issue  dei>ends 
lawely  on  the  manufacturers  themselves. 

Since  the  statement  is  requested  at  an  ^arly  date  by  people  who  are 
not  producers,  each  year,  and  since  letters  are  always  received  by  this 
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Bureau  from  cement  makern  asking  for  the  statement  as  soon  as  possi- 
ble, this  matter  is  again  touched  upon.  It  seems  as  easy  to  send  the 
information  in  response  to  a  first  request  as  to  a  third  or  fourth 
request.  In  other  words,  if  the  statement  is  to  be  sent  in  at  all,  it 
should  not  be  delayed  a  day,  because  any  delay  prevents  every  other 
producer  from  receiving  the  earliest  possible  statement  of  the  annual 
production. 

The  writer  is  indebted  to  cement  producers  in  most  of  the  States 
from  New  Jersey  to  California  for  many  courtesies  during  personal 
visits  to  their  plants,  and  these  remarks  are  made  solely  with  a  desire 
to  be  able  to  complv  with  the  wish  of  the  producers  and  to  issue  the 
figures  at  an  early  date. 

The  returns  for  1906  are  particularly  full  and  complete.  In  no  case 
were  the  figures  refused,  and  in  most  instances  every  question  was 
answered.  Such  cooperation  is  productive  of  the  best  results,  and  for 
it  much  appreciation  and  hearty  thanks  are  hereby  tendered. 

PRODUCTION. 

The  statement  made  last  year  that  11)05  was  the  record  year  thus  far 
in  gain  in  total  production  of  hydraulic  cements  in  the  United  States 
over  a  preceding  year  applies  equally  this  year  to  1906. 

The  increase  for  1905  over  1904:  was  above  8,000,000  barrels  in 
quantity  and  $9,000,000  in  value;  but  the  gain  of  1906  as  compared 
with  1905  is  10,898,137  barrels  of  cement  in  quantity  and  $19,370,744 
in  value. 

The  total  production  of  cement  in  1906  was  51,000,445  barrels, 
valued  at  $55,302,277;  the  total  production  in  1905  was  40,102,308 
barrels,  valued  at  $35^31,533. 

The  production  of  Portland  cement  in  1906  was  46,463,424  barrels, 
valued  at  $52,466,186. 

The  production  of  natural  cement  in  1906  was  4,055,797  barrels, 
valued  at  $2,423,170. 

The  production  of  puzzolan  cement  in  1906  was  481,224  barrels, 
valued  at  $412,921. 

These  amounts  are  somewhat  greater  than  those  given  in  the  pre- 
liminary statement  of  cement  production  issued  by  this  Bureau  earlier 
in  the  year.  The  difference  is  due  to  the  fact  that  some  of  the  returns 
from  plants  were  received  too  late  for  use  in  the  first  statement.  Such 
preliminary  statements,  however,  are  always  issued  with  the  under- 
standing that  while  the  amounts  reported  will  not  be  decreased  they 
may  be  somewhat  increased. 

The  prices  at  which  cement  was  sold  in  1906  were  higher  than  those 
which  prevailed  in  1905.  They  were  not  inflated,  however,  but  were  on 
a  healtny  normal  basis.  The  producers  made  no  complaint  of  prices, 
but  from  nearly  every  State  in  the  Union  protests  were  made  as  to 
the  grave  difliculty  of  obtaining  sufficient  car  service  for  the  delivery 
of  orders. 
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PRODUCTION. 

The  following  tabic  is  designed  to  show  the  Quantity  and  value  of 
the  Portland  cement  made  in  those  States  which  were  producers  in 
1904,  1905,  and  1906: 

Production,  in  barrels,  of  Portland  cement  in  the  United  States  in  1904-1006,  by  States, 


1904.n 

1 

1905.'i 

1906.  ^ 

I  state. 

Num- 
ber of 
works. 

Quantity. 

Value. 

Num- 
ber of 
works. 

! 

Quantity. '    Value. 

Num- 
ber of 
active 
works. 

Quantity. 

Value. 

Alfthatna    rr.r. 

1 

1 

1 

i 

Arizona 

1 

1        ' 

California 

Colorado 

Georgia 

3 
1 
1 
6 
4 
2 

il 

2 
3 

11 
7 

17 
1 
2 
1 
1 

1,014,658 
490,294 

81,446,909 
638,167 

3 

} 

1,225,429  i§l,671,816 
786,2:J2     1,172,027 

1,310,435 
1,146,396 

52,110,291 
2,034,382 

nUnois 

Indiana 

fTi^niMit 

1,326,794 
1,850,714 
2,643,939 

i,449,ii4 
1,232,071 
2, 184, 612 

5 
6 
4 

1,515,500  1  1,741,150 
3,127,042  '  3,131,219 

1,858,403 
3,951,836 
3. 020, 862 

2,461,494 
4,964,855 
3. 908. 708 

Kentucky .... 

1 

16 

2 

Michigan 

Mi»ouri 

2,247,160 

2,365,656 

2,773,283 
3,879,542 
3,654,777 
2,111,411 
1,812,977 
13,813,4X7 

2,921,507 
4,104,974 
2,775,768 
2,044,253 
1,390,481 
11,195,940 

14 
2 
3 
9 
8 

19 

3,747,625 
3,350,000 
4,4-23,648 
2,414,362 
1,422,901 
18,645,015 

4,814,965 
3,2(K),000 
4,445,364 
2,725,744 
1,709,918 
18,598,439 

New  Jersey... 
New  York.... 

Ohio 

Pennsylyania 
Sonth  Dakota. 

2.799,419 

1,862,514 

910,297 

11,496,099 

2,099,564 

1,257,661 

987,899 

8,969,206 

3 
11 

8 
18 

1 
3 
1 
1 
1 
1 

Texas 

1 

Utah 

1 

Virginia 

Wnjihlnfrtnn  . . 

864,093 

774,360 

1,017,132 

1,033,732 

i*i72,'oii' 

1,432,023 

West  Virginia 

1 

' 

i 

1          

^  1 1 

Total... 

81 

26,505,881 

23,366,119 

89  ;35,246,812  33,245,867 

84   46,463,424  J52,466,186 

1 

•The  States  combined  for  1904  and  1906  are  mentioned  in  the  text  of  the  reports  for  those  years. 
bThe  States  combined  for  1906  are  given  in  the  text  below. 

As  heretofore,  tne  production  of  those  plants  whicii  are  the  only 
ones  in  their  States  are  so  combined  that  the  figures  may  not  be  pub- 
lished in  a  form  which  will  reveal  individual  production. 

The  cards  of  request  for  figures  and  information  annually  issued  by 
this  ofiKce  state  that  all  facts  and  data  sent  in  are  regarded  as  confiden- 
tial unless  there  is  a  special  understanding  to  the  contrary.  Individual 
figures  showing  quantity  or  value  of  production  are  very  seldom  pub- 
lished, and  if  m  rare  instances  such  a  publication  is  considered  desir- 
able it  is  never  made  without  express  permission  from  the  producer. 

In  the  foregoing  table  the  outputs  of  Alabama,  Georgia,  West 
Virginia,  and  Virginia  are  combined;  the  production  of  Kentucky  is 
given  with  that  of  Missouri;  Colorado,  Utah,  Texas,  South  Dakota, 
and  Arizona  are  combined;  and  in  each  instance  the  total  sum  of  the 
combined  figures  is  placed  against  the  name  of  the  State  that  con- 
tributed the  largest  quantity  of  cement  to  that  total. 

In  1906  there  was  great  activity  in  the  Portland-cement  industry. 
States  which  have  heretofore  not  produced  cement  began  the  erection 
of  Portland-cement  plants;  mills  that  were  making  their  initial  runs 
did  well;  and  some  oi  the  centers  of  activity  increased  their  productive 
capacity,  either  by  constructing  new  plants  or  by  remodeling  old  ones. 

Indian  Territory,  Iowa,  and  Arizona  appear  in  1906  for  the  first 
time  in  the  list  of  cement-producing  States. 
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In  Kansas  four  new  companies  erected  plants  near  the  lola  center, 
which  oflfers  great  inducements  to  capitalists  by  reason  of  its  vast 
limestone  deposit  and  its  natural-gas  belt.  In  addition  to  this  fact  the 
State  is  centrally  located  and  can  find  a  profitable  market  in  any 
direction.  In  Pennsylvania,  that  great  center  of  Portland-cement 
making,  where  the  largest  plants  m  the  world  are  operating,  five 
additional  plants  are  now  being  built;  Kentucky  and  Tennessee,  in  the 
South;  Utah,  Michigan,  and  Wisconsin,  in  the  North  and  West;  and 
Montana  and  Washington,  in  the  extreme  Northwest,  are  all  either 
actively  building  or  are  planning  to  build  new  Portland-cement  plants; 
while  Missouri,  which  already  nas  a  large  production,  is  now  adding 
three  plants  to  her  present  capacity.  California  has  changed  from 
being  a  large  importer  to  being  a  large  producer,  and  is  increasing 
the  capacity  of  present  plants  as  well  as  constructing  new  ones. 

The  rank  of  the  Portland-cement-producing  States  remains  as  it 
was  in  1905  so  far  as  place  goes,  though  the  record  as  to  the  propor- 
tion of  the  production  that  gave  each  State  its  place  has  changed  con- 
siderably. Pennsylvania,  of  course,  is  at  the  head  of  the  list;  but 
while  in  1905  her  lead  was  a  little  above  10,000,000  barrels  this  year 
her  surplus  above  New  Jersey,  her  closest  competitor,  is  well  over 
14,000,000  barrels,  and  in  spite  of  the  great  increase  in  the  output  of 
the  entire  countrv  Pennsylvania  manufactures  40.1  per  cent  of  the 
total  product.  This  percentage  is  a  little  larger  than  it  was  in  1905 
and  in  that  year  it  was  less  than  in  1904,  but  that  falling  oflF  merely 
indicated  a  great  increase  in  the  total  production,  and  not  a  decrease 
in  Pennsylvania's  output. 

In  1906  New  Jersey,  although  she  has  but  three  producing  plants, 
still  holds  her  place  as  second  largest  producer  of  Portland  cement. 
Her  lead  over  the  other  States  standing  next  is  not  very  large,  how- 
ever, and  the  increase  in  the  capacity  of  the  plants  of  the  Western 
States  may  result  in  displacing  her  within  a  short  time.  Her  produc- 
tion this  year  amounted  to  9.5  per  cent  of  the  total  output. 

Indiana  approaches  New  Jerse}'^  a  little  more  closely  in  1906  than  in 
1905,  and  leads  Michigan  by  a  diminished  quantity.  For  the  last  few 
years  the  difference  between  the  production  of  these  two  States  has 
not  been  large.  Indiana's  output  m  1906  was  much  greater  than  that 
for  the . preceding  3^ear,  and  her  production  was  8.5  per  cent  of  the 
whole.  These  three  States,  which  head  the  list,  made  more  than  58 
per  cent  of  all  the  Portland  cement  produced  in  the  country  in  1906. 

Michigan  still  holds  fourth  place,  as  in  the  previous  year. 

The  table  which  follows  shows  the  growth  of  the  cement  industry 
in  the  United  States.  Its  form  was  originally  determined  by  the  fact 
that  the  cement  production  was  confined  mainly  to  certain  well-defined 
centers,  but  changes  in  conditions  since  1900  have  necessitated  a  change 
in  form. 

Under  ''all  other  sections"  is  included  the  production  of  Alabama, 
Arizona,  California,  Colorado,  Georgia,  Illinois,  Indiana,  Kansas, 
Kentucky,  Missouri,  South  Dakota,  Texas,  Utah,  Virginia,  West 
Virginia,  and  of  other  counties  in  Pennsylvania  than  L<ehigh  and 
Northampton  counties. 
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Development  of  the  Portland-cement  industry  in  the  United  States  since  1890. 


Section. 


New  York 

LehiKh  and  Northampton  counties,  Pa., 

and  Warren  County,  N.  J 

Ohio 

Michigan 

All  other  sections 


1890. 


Num- 
ber of 
works. 


6 
2 


Total. 


Quantity 
(barrels). 


65,000 

201,000 
22,000 


47,500 


Percent- 
age. 


19.1 

59.9 
6.5 


14.2 


16 


335,500 


100.0 


1900. 


Num- 
ber of 
works. 


8 

15 
6 
6 

15 


Quantity 
(barrels). 


465,832 

6,153,629 
534,215 
664,750 
663,594 


50 


8,482,020 


Percent- 
age. 


5.5 

72.6 
6.3 
7.8 
7.8 


100.0 


Section. 


New  York 

Lehigh  and  Northampton  counties,  Pa. 

New  Jersey — 

Ohio 

Michigan 

All  other  sections 

Total 


1905. 


Num- 
ber of 
works. 


11 
15 
3 
8 
16 
36 


Quantity 
(barrels). 


2,111,411 
13,713.910 
3,664,777 
1,312,977 
2,773,283 
11.680,454 


89 


35,246,812 


Percent- 
age. 


6.0 

38.9 

10.4 

3.7 

7.9 

33.1 


1906. 


Num- 
ber of 
works. 


9 

17 

3 

8 

14 

33 


100.0 


84 


Quantity 
(barrels). 


2,414,362 
18,860,965 
4,423,648 
1,422,901 
3,747,52f 
16,094,023 


46,463,424 


Percent- 
age. 


5.2 
39.5 
9.5 
3.1 
8.1 
34.6 


100.0 


THE  PORTLAND-CEMENT  INDUSTRY,  BY  STATES. 

Alahama. — In  1906  there  was  but  one  active  Portland-cement  fac- 
tory in  Alabama,  the  new  plant  of  the  Standard  Portland  Cement 
Company  not  having  been  completed  and  started  until  just  after  the 
close  of  the  year.     The  active  plant  ran  continuously  for  the  greater 

{)art  of  the  year,  having  been  idle  for  a  short  time  only,  owing  to  a 
ack  of  car  service.  The  plant  produced  practically  double  the  quan- 
tity of  cement  made  during  1905.  A  project  to  establish  a  large  plant 
for  the  manufacture  of  Portland  cement  at  Kagland  is  reported,  but 
the  erection  of  the  factory  is  not  yet  commenced. 

Arizona. — The  only  cement  plant  in  Arizona,  that  of  the  United 
States  Reclamation  Service  is  located  at  Roosevelt,  and  made  its  initial 
run  in  1906,  producing  a  quantity  of  Portland  cement  suflBciently  large 
to  fill  the  stock  bins,  when,  by  reason  of  that  fullness,  as  well  as  of  a 
shortage  in  oil  for  fuel,  it  shut  down  for  a  time.  The  success  of  the 
plant  has  apparently  stimulated  the  hitherto  un worked  cement  industry 
in  this  State,  as  a  plant  for  the  production  of  Portland  cement,  it  is 
reported,  is  about  to  be  established  at  Prescott. 

Arkansas. — There  is  but  one  cement  plant  in  Arkansas,  and  its 
latest  production  of  Portland  cement  was  made  in  1903.  A  plan  is 
now  being  formed  to  modernize  the  plant,  beginning  with  a  capacity 
of  1,500  barrels  a  day,  and  building  with  the  expectation  of  doubling 
this  output  very  soon  after  the  mills  are  started. 

California. — ^The  cement  industry  in  California  was  very  prosper- 
ous in  1906,  notwithstanding  the  earthquake.  The  three  active  plants 
reported  in  1905  were  in  operation  in  1906,  and  an  additional  plant 
was  completed  at  Davenport,  but  did  not  produce  any  cement  until  'v 
the  year  nad  closed.  One  of  the  two  plants  near  San  Francisco  ran 
ahead  of  its  production  for  1905,  and  the  other  fell  slightly  behind  by 
reason  of  a  strike  among  the  workmen.     Both  of  these  companies  sui- 
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f  ered  the  loss  of  their  offices,  which  were  located  in  San  Francisco,  but 
their  factories  were  not  injured.  One  factory  installed  ten  additional 
kilns.  The  plant  at  Colton,  which  has  offices  in  Los  Angeles,  ran  far 
ahead  of  its  production  for  1905.  Two  of  the  three  active  companies 
in  the  State  sold  their  product  at  prices  in  advance  of  those  for  1905. 
One  company  in  the  State  is  about  to  build  a  large  plant  in  Washing- 
ton. The  new  plant  at  Davenport  opened  with  a  capacity  of  6,0^ 
barrels  a  day,  which  output  is  to  be  aoubled  after  a  short  run.  All 
cement  manufacturers  in  this  State  use  oil  as  fuel. 

Colorado. — The  single  cement  plant  in  Colorado  ran  on  full  time 
throughout  the  season.  The  overhauling  and  remodeling  accom- 
plished early  in  1906  resulted  in  a  much  increased  production,  the 
figures  showing  larger  results  than  those  of  1905  as  to  both  quantity 
and  value  per  barrel.  There  is  no  immediate  prospect  that  other  mills 
will  be  erected  in  this  State  and  no  new  projects  are  reported,  the 
project  attempted  in  1905  having  been  abandoned. 

Georgia.— ^Qi\jQv  prices,  a  greatly  increased  output,  and  a  successful 
season  formed  the  record  in  1906  for  the  Portland -cement  plant  in 
Georgia.  The  company  owning  this  factory  made  practically  tne  same 
record  in  1905,  when  it  greatly  increased  its  production  over  that  of 
the  preceding  year.  The  output  reported  eacn  year  since  the  opening 
of  the  mill  has  shown  an  advance  over  that  for  the  preceding  year. 

Illinois. — Four  plants  were  engaged  in  the  production 'of  Portland 
cement  in  Illinois  in  1906,  and  their  output  was  nearly  2,000,000 
barrels.  The  record  in  this  State  was  in  accord  with  the  almost  uni- 
versal rule  of  better  prices  and  increased  output  for  1906.  The  pro- 
duction of  each  of  the  four  plants  was  greater  than  that  for  the  previous 
year,  although  the  increase  was  not  in  the  same  ratio. 

In  October  the  Universal  Portland  Cement  Company  took  over  the 
cement  plants  and  cement  business  of  the  Illinois  Steel  Company.  The 
new  company  is  building  an  additional  plant  in  Indiana  ana  a  new  one 
in  Pennsylvania,  each  of  which  will  be  in  operation  early  in  1907.  All 
the  factories  operated  by  this  company  make  Portland  cement  from 
slag  and  limestone,  which,  after  being  thoroughly  dried  and  ground 
together  in  proper  proportions,  are  burned  to  clinker  in  rotary  kilns. 

The  plant  reported  to  this  Bureau  bj^  the  Sandusky  Portland  Cement 
Company  as  about  to  be  erected  at  Dixon,  111.,  is  still  under  construc- 
tion and  will  probably  be  in  operation  in  1907. 

Indiana. — The  Portland-cement  industry  is  a  growing  one  in  In- 
diana. The  production  in  1906  was  the  output  of  six  plants,  and  was 
sufficient  to  keep  Indiana  in  the  third  place  among  the  Portland- 
cement-produoing  States,  a  rank  attained  only  in  1905.  The  new 
plant  at  Speeds  was  in  operation,  and  the  combined  production  of  the 
State  amounted  to  nearly  1,000,000  barrels  more  than  that  for  1905. 
Of  the  five  older  factories,  all  but  two  ran  ahead  of  their  output 
in  1905.  One  of  these  two  reported  the  same  production  as  for 
1905,  but  the  price  obtained  was  greater.  The  second  plant  ran  con- 
siderably behind  its  previous  record.  The  other  three  made  from 
100,000  to  700,000  barrels  more  than  in  1905.  There  were  no  impor- 
tant shut  downs  during  the  year,  the  necessary  repairing  being  the 
greatest  cause  of  briei  delays  in  manufacture.  Only  one  entirely  new 
factory  is  reported  for  Indiana,  though  in  1907  there  will  be  two,  and 

Kossibly  three,  additional  plants  in  operation.     The  first  new  mill  is 
eing  erected  by  the  Universal  Portland  Cement  Company  at  Buffing- 
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ton  near  its  No.  1  mill.  This  older  plant  was  a  part  of  the  cement 
interests  of  the  Illinois  Steel  Company,  all  of  which  were  taken 
over  in  1906  by  the  Universal  Portland  Cement  Company.  The 
second  mill,  located  at  Kimmel,  Ind.,  which  is  just  completed  and  now 
in  operation,  will  report  a  production  at  the  close  of  1907.  The  third 
plant,  which  is  a  possible  producer  for  1907,  is  a  nearly  completed 
mill  at  Marengo. 

Indian  Territory, — For  the  first  time  Indian  Territory  appears  in 
the  text  of  the  cement  rej)ort.  Two  cement  plants  in  this  Territory 
are  now  beinff  erected,  one  at  Ada,  by  the  Oklahoma  Portland  Cement 
Company,  and  one  at  Dewey,  by  the  Dewey  Portland  Cement  Com- 
pany. The  first  company  expects  to  have  its  mills  in  operation  late 
in  the  summer  or  early  m  the  fall  of  1907.  Both  the  plant  and  its 
main  offices  will  be  located  at  Ada.  Machinery  will  be  installed  for 
a  production  of  1,000  barrels  of  cement  a  day;  but  the  buildings  will 
be  erected  to  accommodate  a  2,000-barrel  plant.  The  factory  is 
located  onlv  a  short  distance  south  of  the  Canadian  River,  in  the 
southern  portion  of  the  State.  The  second  company  has  built  its 
plant  at  Dewey,  and  has  constructed  it  with  a  capacity  of  2,500  to 
3,000  barrels  of  Portland  cement  a  day.  The  mills  will  be  in  active 
operation  in  the  fall  of  1907. 

Iowa, — Like  Indian  Territorv,  Iowa  appears  for  the  first  time  in 
this  report  as  a  cement-producmg  State.  The  Northwestern  States 
Portland  Cement  Company  is  now  constructing  a  large  plant  at  Mason 
City  for  the  manufacture  of  high-grade  Portland  cement.  The  fac- 
tory is  to  have  a  capacity  of  3,000  to  3,500  barrels  of  cement  a  da3% 
and  will  be  built  in  the  general  fashion  of  the  mills  owned  by  this 
company  at  Independence,  Kans.  Twelve  large  rotaries,  110  feet 
long,  will  be  installed,  and  the  grinding  machinery  will  consist  of 
balland  tube  mills,  Kent  mills,  etc.  The  plant  will  be  finished  and 
ready  for  work  by  October,  1907. 

KanaaB, — Each  of  the  four  Portland-cement  plants  in  this  State  pro- 
duced an  output  in  1906  which  was  in  advance  of  that  for  the  preced- 
ing year.  One  of  these  plants  made  more  than  eight  times  as  large  a 
quantity  in  this,  its  second  year,  as  it  made  in  1905,  while  the  other 

fear-old  plant  made  over  fourteen  times  more  than  in  its  initial  year, 
n  1905  the  older  plants  naturally  produced  more  cement  than  the  new 
ones,  and  therefore  their  increase  in  1906,  although  marked,  is  not  so 
far  in  advance  of  the  preceding  year's  output  as  tnat  of  the  new  mills. 
Three  of  the  factories  ran  on  practically  full  time  during  1906,  and 
one  was  idle  for  nearly  six  months  repairing  and  remodeling.  It  is 
reported  that  six  new  cement  plants  will  be  m  operation  or  complet 
ing  construction  in  1907.  One  is  to  be  located  at  lola,  and  will  proba- 
bly start  during  the  fall  or  early  in  the  winter.  One  is  to  be  at  Fre- 
donia,  and  will  perhaps  be  in  running  order  by  June  at  the  latest. 
This  companv  will  start  with  two  kilns,  at  least  110  feet  long,  and  the 
buildings  will  all  be  constructed  with  a  view  to  enlarging  the  capacity 
of  the  plant  later.  The  third  plant  is  to  be  at  Elk  City,  in  Montgom- 
ery County,  and  will  have  a  capacit}^  of  about  2,000  l)arrels  a  dav. 
Preliminary  excavation  and  graaing  is  now  being  done,  but  the  mills 
will  not  be  ready  for  work  oefore  1908.  The  fourth  plant  will  be 
erected  about  3  miles  east  of  Mapleton,  in  Bourbon  County.  It  will 
start  with  a  capacity  of  about  2,000  barrels  of  cement  a  day,  with  six 
kilns,  125  feet  long  by  8  feet  in  diameter;  the  mills  will  be  in  opera- 
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tion  late  in  1907  or  early  in  1908.  The  fifth  plant  is  under  construc- 
tion at  Yocemento,  and  is  to  begin  producing  Portland  cement  in 
November,  1907.  The  mills  will  start  with  two  rotaries,  each  125  feet 
in  length.  Oil  will  be  the  fuel  used,  and  shale,  lime,  and  chalk  the 
materials.  The  sixth  of  the  new  plants  is  being  built  at  Bonner 
Springs,  and  its  first  section,  capable  of  producing  about  800  barrels 
of  Poitland  cement  a  day,  will  be  in  working  order  by  January,  1908. 
The  other  section,  which  will  exactly  double  the  capacity  of  the  mills, 
will  be  completed  later  in  that  year.  With  more  than  double  her 
present  number  of  plants,  Kansas  bids  fair  to  reach  a  high  place  in  the 
list  of  cement- producing  States,  for  already  she  has  risen  from  a 
record  of  no  Portland-cement  production  prior  to  1900  to  the  sixth 
place  in  the  list  in  1906,  with  over  3,000,000  barrels  to  her  credit. 

Kentucky, — Only  one  plant  was  actively  engaged  in  the  production 
of  Portland  cement  in  Kentucky  in  1906,  and  it  made  a  remarkably 
good  showing  for  its  second  output.  There  was  no  cause  for  idle 
mills,  and  the  plant  was  active  all  the  year,  using  its  four  rotaries 
constantly. 

A  new  plant  is  now  under  construction  at  Stanton,  in  this  State, 
which  will  have  its  main  oflSces  in  Lexington.  It  will  not  become 
active  before  the  fall  of  1907.  The  property  of  this  company  is 
nearly  1,000  acres  in  extent.  The  fuel  for  supplying  light  ana  power 
is  to  be  natural  gas,  of  which  there  is  an  abundant  supply.  Transpor- 
tation facilities  are  excellent. 

Michiqan, — The  Portland  cement  manufactured  in  this  State  in  1906 
was  proauced  at  14  plants,  and  the  output  amounted  to  nearly  1,000,000 
barrels  more  than  that  of  1905.  This  advance  was  not  suflScient,  how- 
ever, to  restore  Michigan  to  third  rank  in  the  list  of  Portland-cement- 
producing  States,  which  was  the  position  she  held  from  1900  to 
and  including  1904.  Many  of  the  plants  produced  cement  through 
the  entire  season,  running  on  full  time.  Several  closed  down  during 
the  winter  months  for  repairs;  some  of  the  mills  were  inactive  for  a 
short  period  because  of  inability  to  get  coal,  due  to  a  coal  strike.  One 
plant  increased  its  size,  and  one  was  reconstructed.  The  Hecla  factoiy 
was  reopened  in  July,  and  was  in  active  operation  through  the  rest  of 
the  year. 

Of  the  remaining  companies  reporting  from  this  State,  four  are 
erecting  mills  which  are  in  various  stages  of  construction.  All  of 
these  four  plants  have  heretofore  been  reported  to  this  Bureau.  One 
of  these,  it  is  expected,  will  be  complete  and  ready  for  work  next 
season.  The  other  three  are  apparently  not  quite  so  far  advanced,  no 
dates  for  completion  being  mentioned.  One  plant  which  was  active 
for  a  short  time  is  now  idle.  Of  the  five  other  companies  reporting, 
three  state  that  they  are  still  striving  to  attain  tangible  existence,  one 
states  that  it  has  not  yet  sought  to  do  more  than  organize  but  may 
build  in  a  few  years,  and  a  third  reports  that  the  work  of  perfecting 
titles  to  land  and  erecting  large  Portland-cement  plants  m  3  other 
States,  has  thus  far  prevented  the  erection  of  a  plant  in  Michigan. 
One  entirely  new  company  is  building  a  plant  in  the  northern  part  of 
the  State,  and  expects  to  be  in  operation  about  1908,  with  a  capacity 
of  3,000  barrels  of  Portland  cement  a  day. 

Missouri, — In  many  respects  the  records  of  this  State  for  1905  and 
1906  are  similar,  for  in  1906  two  plants  produced  the  entire  output  of 
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Portland  cement  made  in  Missouri,  and  each  of  these  increased  its 

f)roduction  over  that  of  the  preceding  year,  as  in  1905.  The  plant 
ocated  just  outside  of  Kansas  City  was  reconstructed  to  produce  an 
output  about  three  times  as  large  as  that  originally  intended,  and  it  is 
still  undergoing  the  process  of  enlargement.  The  mills  of  the  Louisi- 
ana plant  are  not  yet  put  up  and  the  organizers  are  unable  to  give  any 
indication  as  to  when  they  will  l)e  erected  or  become  active.     A  new 

f)lant  at  Courtney,  about  10  miles  east  of  Kansas  City,  on  the  main 
ine  of  the  Atchison,  Topeka  and  Sante  Fe  Railway,  will  probably  be 
put  into  active  operation  within  a  year.  Seven  kilns,  125  feet  long  by 
8  feet  in  diameter,  will  be  installed,  with  a  minimum  capacity  of  2,500 
barrels  of  Portland  cement  a  day.  The  company  will  also  install 
machinery  of  capacitv  sufficient  to  grind  a  week's  or  ten  days'  supply 
of  raw  material  aheaS,  and  the  same  provision  will  be  made  at  the  fin- 
ishing end  of  the  process.  The  continued  yearly  increase  in  produc- 
tion of  the  factory  at  Hannibal  is  notable.  This  year  it  fell  only 
about  25,000  barrels  below  1,000,000  barrels  more  than  the  output 
for  1905.  Another  new  plant  is  being  erected  at  a  place  about  4  miles 
west  of  Carondelet,  a  suburb  of  St.  Louis,  by  a  company  that  is  now 
engaged  in  the  manufacture  of  cement  in  one  of  the  Eastern  States. 
The  plant  is  located  on  a  tract  of  land  covering  about  150  acres,  which 
is  traversed  by  Gravois  Creek.  A  well-known  brick  company  of  St. 
Louis  has  been  making  brick  and  quarrying  stone  on  this  property  for 
years,  and  has  stripped  oflf  quantities  of  day,  and  opened  a  quarry  face 
of  large  extent,  thus  making  cement  materials  readily  available.  The 
rock  is  all  above  the  level  of  the  mills,  and  the  materials  will  be  moved 
to  the  factory  by  gravity.  The  plant  will  start  with  six  rotary  kilns, 
each  110  feet  'in  length  by  8  feet  in  diameter,  and  will  have  a  daily 
producing  capacity  of  8,000  barrels.     The  power  will  be  electrical. 

Ne^o  Jersey. — In  1906  New  Jersey  maintained  the  rank  she  has  so 
long  held,  the  second  in  the  list  of  Portland-cement-producing  States 
in  this  country.  There  were  no  additional  cement  plants  opened, 
though  projected  factories  were  reported.  The  output  was  made,  as 
heretofore,  by  the  three  large  plants  which  have  been  manufacturing 
New  Jersey's  Portland  cement  for  several  years.  The  output  of  two 
of  these  factories  was  larger  than  in  1905,  while  that  of  the  third  ran 
far  ahead  of  its  previous  production.  The  combined  increase  shows 
figures  that  are  more  than  750,000  barrels  in  advance  of  those  for 
1905.     All  the  mills  were  in  operation  throughout  the  entire  year. 

New  York, — The  record  of  New  York  for  1906,  so  far  as  its  pro- 
duction of  Portland  cement  is  concerned,  practically  duplicates  its 
record  for  1905.  Nine  plants  were  in  operation,  and  nearly  all  of 
them  manufactured  a  larger  quantity  than  during  the  preceding  year. 
One  of  the  plants  was  shut  down  for  several  montns  in  order  to 
undergo  extensive  enlargement  and  improvement.  Of  the  others, 
some,  ran  almost  continuously  and  some  were  closed  down  a  short 
time  for  necessary  repairs.  One  factory  that  has  for  years  success- 
fully produced  Portland  cement  by  burning  it  in  the  old-style  dome 
or  vertical  kiln,  changed  its  method  of  manufacture  to  the  newer  kiln, 
and  installed  large  size  rotaries,  the  result  of  the  change  being  an 
increased  production.  Some  of  the  plants  increased  their  output  over 
that  of  the  preceding  year;  some  of  them  decreased  it  slightly.  One 
mill  which  has  for  many  years  reported  a  production  of  both  Portland 
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and  natural  cement,  in  1906,  for  the  first  time,  made  only  Portland 
cement.  No  new  Portland-cement  factories  are  reported  from  this 
State  in  1906. 

Ohio. — The  cement  industry  has  grown  and  is  growing  in  Ohio. 
All  three  of  the  varieties  reported  in  this  pamphlet  are  produced  in 
this  State,  but  the  chief  cement  produced  is  Portland.  Eight  plants 
were  active  in  1906,  and  two  new  factories,  designed  to  produce  Port- 
land cement  in  large  quantities,  were  nearing  completion  at  the  close  of 
the  year.  Seven  of  the  eight  active  mills  ran  a  few  thousand  barrels 
ahead  of  their  production  for  1905,  and  the  eighth  mill  ran  about  1,200 
barrels  behind.  The  variation  from  the  record  of  1906  was  not 
marked,  either  one  way  or  the  other,  in  any  plant,  and  the  State  total 
showed  only  a  small  increase  over  that  reported  in  1905.  At  one  of 
the  plants  a  fire  caused  a  shut  down  for  about  forty  days.  At  another 
mill  production  was  suspended  for  about  three  months  in  order  to 
make  extensive  improvements.  The  other  plants  ran  on  full  time 
except  for  a  few  weeks  when  necessary  repairs  were  being  made. 

One  of  the  new  plants  is  located  at  Portsmouth,  and  will  be  started 
up  in  the  summer  or  fall  of  1907,  with  a  capacity  of  1,500  barrels  of 
cement  a  day.  The  kilns  are  100  feet  in  length,  and  the  plant  is  so 
arranged  as  to  allow  an  immediate  increase  in  capacity  of  500  to  1,000 
barrels  a  day.  The  other  new  plant  is  at  Center  Furnace,  in  Lawrence 
County,  and  will  be  put  into  operation  during  the  summer  of  1907. 
It  is  built  with  a  capacity  of  2,000  barrels  a  day  and  has  four  kilns 
installed,  each  125  feet  in  length.  At  both  plants  the  materials  used 
will  be  limestone  and  shale.  Of  the  eight  active  factories,  five  use 
limestone  and  three  use  marl. 

Pennsylvania, — From  1890,  when  with  six  plants  Pennsylvania  pro- 
duced less  than  250,000  barrels  of  Portland  cement,  to  1906,  when  with 
nineteen  active  plants  its  record  of  production  exceeds  18,500,000  bar- 
rels, this  State  has  stood  at  the  head  of  the  Portland-cement-producing 
States  in  this  country.  It  has  inexhaustible  deposits  of  limestone  and 
cement  rock — the  materials  most  commonly  used  in  the  manufacture 
of  Portland  cement  in  this  locality — and  its  production  has  this  year 

fone  ahead  of  that  of  any  other  State  by  more  than  14,000,000  barrels, 
here  were  nineteen  plants  engaged  in  the  manufacture  of  this  output, 
of  which  fif  teeen  prodiiced  exclusively  Portland  cement,  and  the  remain- 
ing four  produced  both  Portland  and  natural  cement.  A  mill  owned 
by  one  of  the  larger  companies  in  the  State  was  damaged  by  tire,  and 
its  output  was  lessened  by  the  lack  of  production  during  repairs.  In 
another  mill  owned  by  the  same  company  extensive  alterations  caused 
a  shut  down  of  several  months.  The  company  is  now  building  another 
large  and  well-equipped  plant  atFogels  ville,  which  will  be  in  active  opera- 
tion next  year.  Two  companies  suffered  losses  by  fire  and  three  others 
were  idle  for  a  part  of  the  year  because  of  alterations  and  improve- 
ments made  in  their  plants.  The  majority  of  the  mills  ran  steadily 
throughout  the  year  with  only  the  delays  caused  by  necessary  repairs. 
Satisfactory  initial  productions  were  made  by  the  new  mills  that  started 
in  1906,  and  five  plants  now  under  construction  will  be  producing  before 
or  during  1908  if  their  present  plans  are  carried  out.  One  of  these 
factories  is  being  built  at  Nazareth  by  the  Atlantic  Portland  Cement 
Companv;  another  is  the  new  factory  to  be  erected  by  the  Crescent 
Portland  Cement  Company  at  Wampum,  which  will  be  finished  as  soon 
as  possible.     The  third  plant  is  to  be  located  at  Chestnut  Hill,  in  Mod- 
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roe  County,  and  will  be  built  by  the  Monroe  Portland  Cement  Company. 
Its  minimum  capacity  will  be  1,000  barrels  of  cement  a  day,  and  the 
company  now  proposes  to  manufacture,  in  addition  to  Portland  cement 
of  the  usual  high  grade  made  in  this  State,  a  pure  white  Portland  of 
the  same  quality  as  any  lirst-class  Portland  cement.  This,  it  is  spe- 
cifically stated,  is  an  entirely  new  product.  The  fourth  new  plant  is 
that  now  being  built  by  the  Universal  Portland  Cement  Company  at 
Universal  near  North  Bessemer.  This  factory  will  use  the  slag  from 
the  Carnegie  Steel  Company's  furnaces  at  the  Homestead  works,  whence 
also  electric  power  will  be  transmitted  to  the  plant.  The  rotary  kilns 
will  be  120  feet  long  by  7  feet  6  inches  in  diameter.  All  the  buildings, 
including  the  bins  for  raw  material,  the  dryer  building,  raw  material 
mill,  burner  building,  finishing  mill,  stock  houses,  ana  miscellaneous 
buildings — such  as  the  office,  laboratory,  and  machine  shop — are  being 
built  entirely  of  steel  and  concrete.     The  cement  made  by  this  com- 

fany  goes  through  all  the  processes  required  for  producing  a  triie 
brtland  cement,  and  the  finished  product  meets  all  the  requirements 
for  such  an  article.  It  should  not  be  confused  with  slag  cement,  which 
is  not  burned  in  rotary  kilns  and  is  not  at  all  the  same  as  Portland 
cement. 

The  fifth  new  enterprise  reported  from  this  State  is  the  plant  now 
under  construction  by  the  Conestoga  Portland  Cement  Compan}^  in 
Lancaster  County,  about  7  miles  from  Lancaster,  on  theConestoga  and 
Cocalico  rivers.  The  beginning  of  the  building  operations  was  some- 
what delayed  by  the  fact  that  the  company  was  compelled  to  wait  for 
a  line  to  be  constructed  by  the  Lancaster  and  Northern  Railway  giving 
connection  with  the  Pennsylvania  and  the  Reading  railroaas.  The 
factory  will  have  a  daily  capacity  of  2,000  barrels  of  Portland  cement, 
and  will  be  started  with  four  kilns  100  feet  in  length  by  8  feet  in  diam- 
eter; the  buildings  are  to  be  so  arranged  as  to  leave  space  for  addi- 
tional kilns  and  machinery  which  will  increase  the  output  to  3,000 
barrels  a  day.  The  company  expects  to  be  operating  late  in  the  spring 
or  early  in  the  summer  of  1908. 

One  company  which  has  reported  a  production  for  several  years 
past  was  adjudged  bankrupt  and  has  sold  its  plant  and  holdings  to  a 
new  company,  which  will  continue  the  business  under  a  new  name  in 
1907.  The  present  year  was  given  to  remodeling  and  repairing  the 
plant. 

In  this  State  four  factories  were  reported  as  idle  during  1906. 

South  Dakota. — The  plant  which  produced  the  Portland-cement  out- 
put of  this  State  in  1906  continues  to  be  the  only  cement  mill  in  South 
Dakota.  Since  it  has  been  rebuilt  its  production  has  been  considerably 
greater  than  in  1905,  although  the  output  for  that  year  was  more  than 
tour  times  as  large  as  any  ever  before  reported  from  this  mill.  The 
factory  was  in  operation  throughout  the  year. 

The  erection  of  a  second  plant  has  been  postponed  for  a  time  by  the 
promoters,  who  last  year  reported  that  tne  project  was  well  under 
way. 

Tennessee, — This  State,  which  has  not  figured  in  the  reports  of  this 
office  on  the  production  of  cement  since  1890,  is  about  to  become  again 
a  producer  of  Portland  cement.  Late  in  1906  the  erection  of  a  plant 
was  begun  by  a  company  having  large  interests  in  cement  production 
in  Kansas,  and  it  expects  to  begin  operating  the  new  plant  within  a 
year  from  the  time  building  was  commenced.    There  will  be  ten  rotary 
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kilns  installed,  each  110  feet  in  length  by  8  feet  in  diameter,  with 
about  4,000  horsepower  of  steam  engmes  and  boilers.  In  the  vicinity 
of  the  plant,  whicn  is  located  near  Copenhagen,  there  is  an  abundance 
of  coal,  and  this  will  be  the  fuel  used. 

Texas, — In  1906  two  plants  in  Texas  were  producing  Portland  cement. 
One  of  these  manufactures  a  well-known  brand  of  natural  cement,  as 
well  as  Portland,  while  the  other  is  engaged  exclusively  in  making 
Portland  cement.  The  first  plant  reported  a  production  of  Portland 
cement  which  was  very  slightl}^  less  than  its  output  for  the  preceding 
year;  the  second  plant  reported  a  large  output,  nearly  double  that  for 
1905,  and  many  times  greater  than  the  Portland  production  of  the 
other  factory.  This  is  only  the  second  output  reported  from  this 
plant  since  it  was  remodeled.  It  ran  on  full  time  throughout  the  year, 
and  had  only  a  few  thousand  barrels  of  cement  in  stock  when  the  year 
closed. 

Utah, — The  construction  of  the  new  Portland-cement  plant  near 
Ogden,  in  Utah,  was  slower  than  the  compan}'^  expected,  and  therefore 
its  first  production  will  be  reported  for  1907  instead  of  1906.  The 
mills  will  be  completed  late  in  the  spring  and  will  be  active  the  rest  of 
the  year.  The  one  plant  in  Utah  wnich  has  been  a  steady  producer  of 
Portland  cement  since  1891,  when  its  first  output  was  reported  by  this 
Bureau,  is  located  in  Salt  Lake  City.  Its  production  in  1906  was 
greater  than  that  for  the  preceding  year.  This  record  is  the  usual 
one,  however,  as  the  production  of  this  plant  has  steadily  increased 
for  a  number  of  years.  Except  for  a  few  weeks  during  which  the 
mills  underwent  the  regular  annual  overhauling,  this  factory  was  con- 
tinuously active  during  the  year.  The  company  formed  in  1905  to 
build  a  second  plant  in  or  near  Salt  Lake  City  was  dissolved  and  the 
project  was  abandoned  in  1906. 

Virginia, — In  Virginia  there  is  only  one  Portland- cement-produc- 
ing plant,  and  that  one  is  entirely  successful.  Its  customary  yearly 
increase  in  production  was  marked  in  1906;  and  the  mills  were  active 
throughout  the  entire  year,  except  on  several  holidays.  The  company 
is  now  installing  three  additional  kilns,  125  feet  long,  and  the  grind- 
ing machinery  necessary  to  keep  them  active.  When  the  alterations 
are  completed,  the  factory  will  be  capable  of  producing  1,000,000  Imr- 
rels  of  Portland  cement  a  year.  The  plant  projected  m  this  State  by 
a  cement  company  now  active  in  Pennsylvania  has  not  yet  been  car- 
ried far  enough  to  permit  building  operations. 

Washington, — The  new  plant  built  in  1905  and  1906  in  Washington 
is  now  ready  for  use,  but  was  not  in  operation  last  year.  It  is  very 
favorably  located,  and  the  town  that  has  grown  from  it  is  call^ 
Concrete.  This  is  the  first  factory  erected  in  the  extreme  Northwest, 
and  its  initial  production  will  be  of  interest.  Its  nearest  neighboring 
cement  plants  are  in  North  Dakota,  Utah,  and  California,  to  reach 
which,  from  Washington,  either  Montana,  Idaho,  or  Oregon  must  be 
crossed. 

West  Virginia, — At  the  only  active  Portland  cement-mill  in  West 
Virginia  in  1906  the  reported  production  decreased  by  reason  of  idle- 
ness during  the  installation  of  new  machinery  and  additional  kilns  to 
increase  capacity.  The  enlarged  factory  will  have  an  output  for  next 
year  much  in  advance  of  that  for  previous  years,  if  nothing  unforeseen 
occurs.    Two  other  plants  which  were  located  in  this  State  have  been 
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discontinued.     One  has  failed  to  produce  any  cement  for  seveml  years, 
and  the  other  was  never  wholly  completed. 

Wisco7i»in. — This  state  has  long  been  a  producer  of  natural  cement, 
but  until  now  has  never  had  a  plant  for  producing  Portland  cement. 
At  present,  however,  such  a  plant  is  under  construction  near  Baileys 
Harbor,  in  Door  County.  The  material  used  will  be  marl  of  very 
high  grade.  This  plant  will  have  a  capacity  at  the  start  of  2,000  barrels 
of  cement  a  day.  The  increase  of  the  plant's  capacity  depends  on  the 
success  of  the  venture. 

NATURAL.  CE]VrEI^T. 

The  natural-cement  industry  in  1906  declined  in  production  as  com- 
pared with  the  output  of  the  preceding  year.  This  industry  fluctuated 
between  a  production  of  7,000,000  and  8,000,000  barrels  from  1900  to 
1904:,  when  it  fell  to  a  little  more  than  4,500,000.  In  1905  it  decreased 
to  a  little  less  than  4,500,000  and  in  1906  it  stood  at  just  above  the 
4,000,000  mark. 

It  seems  unlikely  that  this  form  of  cement  making  will  ever  revive 
to  a  very  marked  extent,  because,  although  there  will  always  be  work 
for  which  natural  cement  can  be  used  with  perfectly  satisfactorv 
results,  there  are  many  kinds  of  work  for  which  it  is  unsuited. 
Besides  that,  the  result  of  the  process  of  making  natural  cement  is 
always  uncertain,  depending  on  chance  to  a  great  degree,  while  the 
result  of  making  cement  in  rotary  kilns,  with  the  machinery  which 
produces  a  scientific  mixture  of  ingredients  that  varies  only  between 
well-defined  limits,  is  nearly  certain. 

A  number  of  natural-cement  companies  have  changed  their  mills 
entirely,  installing  rotary  kilns  preparatory  to  Portland  production; 
a  few  have  added  Portland  mills  to  their  natural-cement  mills,  and 
several  plants  that  formerly  produced  both  kinds  of  cement  have 
abandoned,  at  least  for  the  present,  the  production  of  the  natural 
variety  and  in  1906  produced  Portland  cement  only.  A  large  number 
of  plants  which  for  years  made  big  records  as  producers  of  natural 
cement,  during  the  year  even  stood  idle  in  the  States  where  this 
industry  has  been  most  flourishing. 

PRODUCTION. 

The  total  production  of  natural  cement  in  the  United  States  in  1906 
amounted  to  4,055,797  barrels,  and  had  a  value  of  $2,428,170.  This 
quantity  is  less  than  500,000  barrels  below  the  production  for  the  pre- 
ceding year,  but  it  shows  a  larger  falling  oflf  than  was  then  shown. 
However,  although  the  quantity  of  natural  cement  produced  was  so 
much  smaller  than  the  quantity  of  Portland,  yet  the  reports  from  the 
factories  from  various  parts  of  the  country  seem  to  indicate  that  the 
percentage  of  natural  cement  left  in  the  bins  unsold  at  the  close  of 
the  year  was  less,  proportionately,  than  that  which  remained  unsold 
of  tne  Portland  output. 
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The  following  table  shows  the  quantity  and  the  value  of  the  natural 
cement  made  in  the  United  States  in  1904,  1905,  and  1906: 

Production,  in  barrels,  of  natural  cement  in  1904i  1905,  and  1906,  by  States. 


1904. 


lW^. 


1906. 


State. 


Num- 
ber of 
workH. 


Quantity. 


Value. 


Num- 
ber of 
works. 


Georgia 

niinois 

Indiana 

Kansas 

Kentucky 

Maryland 

Minnesota 

Nebraska 

New  York 

North  Dakota 

Ohio 

Pennsylvania 

Texas  

Virginia 

West  Virginia 
Wisconsin 


Total 


2 
3 

13 
2 
2 
4 
2 
1 

19 
1 
1 
5 
1 

66,500 
360, 308 
735.906 
210, 922 
264.104 

65,000 
138,000 

$37,750 

113,000 

367.953 

79, 456 

132,052 

32,500 

65,620 

3  , 

,^ 

2 
2 
4 

2 
1 

16 

1 
1 
5 
I 

\ 

2 

1.911,402 

1,138,667 

770, 897 

298, 533 

2 
1 

93. 292 

59, 619 

2 

250,000 
64,866,331 

125,000 
2,450,150 

61 

58 

Quantity. 

Value. 

89, 167 
368,645 
527,600 
230,686 
207,500 

55,324 
115.314 

$51,  (MO 

116, 5-19 

211,040 

110,750 

83,000 

28,694 

57,643 

1,926,837 

1,332,809 

Num- 
ber of 
works. 


64,791 
748, 057 


139,128         63,737  j 


3 
3 

12 
2 
2 
4 
2 
1 

16 
1 
1 
4 
1 
1 
0 
2 


Quantity. 


a  180, 500 
365,843 
600,000 
238,811 
170,194 
a  63, 350 


al, 515, 866 


744,403 


Value. 


$98,075 
118,221 
240,000 
129,781 
95,539 
32,675 


1.056,785 


560,534 


177,330 


c4, 473, 049  ,2,413,052 


55 


4,056,797 


92,560 


2,423,170 


a  As  shown  by  the  returns  to  this  office,  a  small  quantity  of  hydraulic  lime  was  produced  in  Georgia, 
Maryland,  and  New  York.  The  combined  output  of  these  States  is  40,800  barrels,  valued  at  $19,300, 
and  is  included  in  the  total  of  natural  cement  production  for  1906. 

'» The  States  combined  for  1904  and  1905  are  noted  in  the  text  of  the  reports  for  those  years. 

<'  The  States  wherein  the  cement  product  was  combined  with  that  of  some  other  State  lor  1906  are 
given  In  the  text  below. 

The  combinations  of  figures  for  total  State  productions  necessary  to 
conceal  individual  outputs  in  1906  are  as  follows: 

Wisconsin,  North  Dakota  and  Minnesota  are  grouped  together; 
Kentucky,  Ohio,  and  Virginia  fortn  a  second  group;  and  Texas  and 
Kansas  complete  the  combinations.  As  is  the  custom,  the  State  mak- 
ing the  largest  contribution  to  the  total  in  these  groups  carries  the 
entire  quantity. 

New  York  ranks  first,  as  always,  in  this  production,  with  Pennsyl- 
vania second,  and  Indiana  third. 

THE    NATURAL-CEMENT  INDUSTRY,  BY  STATES. 

The  following  statement  includes  only  States  which  have  plants  that 
actually  manufactured  natural  cement  in  1906,  or  which  have  plants 
that  are  reported  as  likely  to  })ecoine  active  at  any  time.  In  a  number 
of  States  that  have  for  years  reported  productions  of  this  oldest  of  all 
cements,  onl}'^  idle  plants  now  exist;  and  in  several  States,  as  in  Florida, 
the  works  are  completely  dismantled.  Thus  the  States  recorded  do 
not  include  all  those  in  which  abundant  materials  for  this  and  other 
varieties  of  cement  may  be  or  hav-e  been  found. 

Georgia, — There  were  three  plants  producing  natural  cement  in 
Georgia  in  1906,  and  they  all  had  a  prosperous  year.  Two  of  them 
were  closed  long  enough  to  install  new  machinery  and  to  make  neces- 
sary repairs.  Practically  the  entire  output  of  these  plants  was  sold, 
so  that  but  a  small  number  of  barrels  were  left  on  hand  at  the  close  of 
the  year,  though  they  all  ran  ahead  of  their  productions  for  1905.  No 
new  plants  were  reported  for  1906. 

IlUnols. — In  Illinois  there  are  three  natural-cement  plants,  and  ail 
of  them  were  active  in  1906.     Of  the  two  older  plants,  one  was  a  con- 
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tinuous  producer  throughout  the  year,  but  its  production  was  not  so 
large  as  that  for  1905;  and  the  other,  though  idle  a  part  of  the  time 
because  of  a  scarcity  of  labor,  still  ran  slightly  aheaa  of  its  1905  out- 

ut.     The  third  plant  produced  more  cement  than  was  made  in  1905. 

t  was  closed  down  three  months  for  repairs,  and  had  some  of  its  stock 
left  in  the  bins  at  the  close  of  1906. 

Indiana. — The  condition  of  the  cement  industry  in  Indiana  remains 

Eractically  the  same  as  it  was  in  1905.  Most  of  the  mills  in  what  is 
nown  as  the  Louisville  district,  which  for  many  years  was  one  of  the 
great  centers  of  production  for  natural  cement,  now  find  it  more 
profitable  to  remain  inactive  and  allow  their  ''quota"  to  be  burned 
and  ground  in  one  of  the  big  mills,  and  handled  by  the  general  selling 
agent  for  the  various  companies,  than  to  make  and  sell  their  product 
as  individuals.  There  were,  however,  several  mills  besides  those 
which  made  cement  for  the  idle  plants  that  were  active  in  1906,  but 
none  of  them  ran  for  more  than  a  few  months.  The  prospect  of  con- 
verting a  number  of  these  factories  into  Portland-cement  plants  is 
being  seriously  considered  in  this  region.  The  quantity  or  natural 
cement  manufactured  in  this  State  was  slightly  above  that  produced 
during  1905.  The  sale  of  the  output  was  readier  and  less  of  it 
remained  in  stock  at  the  end  of  the  year  than  in  1905. 

Kansas, — ^The  natural-cement  industry  in  Kansas  is  much  older 
than  the  manufacture  of  Portland  cement,  and  the  two  plants  that 
produced  natural  cement  in  1906  ran  ahead  of  the  output  for  1905, 
though  the  increase  was  but  slight.  One  plant  was  closed  down  for  a 
few  weeks  in  order  to  dispose  of  the  stock  on  hand  and  avoid  over 
production;  and  the  other  ran  continuously.  In  each  only  a  small 
percentage  of  the  output  was  left  on  hand  at  the  close  of  the  year. 
One  of  these  commnies  is  contemplating  the  enlargement  of  the 
factory  to  produce  Portland  as  well  as  natural  cement,  as  an  abundance 
of  suitable  material  for  such  a  production  is  available,  but  no  final 
steps  have  yet  been  taken  in  the  matter. 

KerUudcy. — ^The  two  mills  in  Kentucky  which  make  natural  cement 
Were  active  in  1906.  They  are  situated  on  a  ledge  of  rock  on  the 
Kentucky  side  of  the  Ohio  River,  and  are  owned  by  the  same  com- 

?iny.  Their  output  during  1906  was  not  quite  equal  to  that  of  1905. 
hey  ran  continuously  throughout  the  year. 

Maryland. — Only  two  natural-cement  mills  were  active  in  Maryland 
in  1906.  Two  others  were  idle,  one  of  them  reporting  that  it  has 
closed  down  permanently.  The  other  was  idle  because  there  was  no 
demand  for  natural  cement  which  it  could  supply.  The  active  mills 
produced  small  outputs,  and  neither  of  them  ran  continuously  through- 
out the  year.  One  of  tne  four  companies  in  Marvland  has  under  con- 
sideration the  erection  of  a  mill  to  produce  Portland  cement,  but  the 
plant^  if  built,  will  be  located  in  a  neighboring  State. 

Minnesota. — Owing  to  a  lack  of  plants  in  neighboring  States,  the 
production  of  natural  cement  in  Minnesota  has  continued  to  be  profit- 
table,  even  after  the  industry  waned  in  other  localities,  but  in  1906 
there  was  but  a  small  production  in  the  State,  and  a  lack  of  trade  is 
reported.  Both  of  the  two  plants  were  active,  and  their  production 
ran  a  few  thousand  barrels  in  advance  of  that  for  1905.  Each  of  the 
mills  was  idle  for  a  short  period  in  the  winter  months,  partly  because 
of  the  severe  weather  and  partly  because  the  demand  was  not  good. 
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Nebraska, — The  plan  to  start  up  the  single  cement  factory  in 
Nebraska  and  make  natural  cement  in  1906  was  not  carried  out  and 
the  plant  was  idle  through  the  year,  because  there  was  no  demand  for 
natural  cement  in  this  State. 

New  York. — The  natural-cement  output  for  the  State  of  New  York 
was  made  by  nine  plants  in  1906,  this  fact  showing  very  clearly  the 
extent  to  which  this  branch  of  the  cement  industry  has  declined  in  tLe 
Rosendale  district,  which  was  for  many  years  to  the  natural-cement 
production  what  Pennsylvania  now  is  to  the  Portland  output.  Nearly 
every  one  of  the  nine  active  plants  produced  less  cement  than  in  1905. 
One  company  was  ovrerhauling  its  mills  throughout  nearly  the  whole 
season;  a  number  of  the  plants  were  idle  during  the  winter  months; 
another  company  reports  that  a  shut  down  of  one-third  of  the  usual 
time  of  activity  was  due  to  lack  of  orders;  still  another  reports  several 
months'  idleness  for  the  same  reason.  The  companies  that  were  active 
ran  their  plants  on  about  half  time  for  at  least  a  portion  of  the  season. 
Six  companies  report  that  their  factories  were  closed  down  throughout 
the  3^ear,  and  one  company  which  in  former  years  invariably  recorded 
a  large  production  reports  that  the  plant  has  practically  ceased  to 
make  cement  and  has  turned  to  the  manufacture  of  lime  and  other 
similar  products. 

North  Dakota. — ^The  single  cement  plant  in  North  Dakota  reported 
a  small  production  in  1906,  being  idle  part  of  the  season  on  account  of 
the  scarcity  of  labor.  No  cement  is  produced  here  through  the  winter 
months,  because  of  the  severity  of  the  weather. 

Ohio, — Two  natuml-cement  plants  were  idle  and  one  was  active  in 
Ohio  in  1906.  One  of  these  plants  is  idle  because  the  owner  does  not 
desire  to  run  his  factory,  neither  does  he  wish  to  sell.  The  other  plant 
stood  idle  through  the  year  because  of  the  small  profit  to  be  had  by 
running  the  factory.  T?he  third  plant  was  active  tnrough  the  entire 
year,  except  a  short  time  for  necessary  repairs,  made  a  fine  production, 
and  sold  it  all,  closing  the  year  with  empty  storage  bins. 

Pennsylvania. — In  Pennsylvania  there  were  no  plants  devoted 
exclusively  to  the  production  of  natural  cement  in  1906.  The  entire 
quantity  produced  there  was  made  by  plants  that  were  also  engaged 
in  manufacturing  Portland  cement,  and  at  all  of  these  the  production 
of  Portland  was  much  larger  than  that  of  natural-rock  cement.  These 
plants,  four  in  number,  produced  an  output  smaller  than  that  of  the 
preceding  year  by  only  a  few  thousand  barrels.  They  were  all  active 
continuously,  except  where  it  was  necessary  to  close  down  a  few  weeks 
for  repairs,  and  the  product  was  almost  completely  disposed  of  when 
the  year  closed.  One  plant  that  had  a  suitable  equipment  for  the  pro- 
duction of  natural  cement  remained  idle  all  the  year,  so  far  as  that 
part  of  the  plant  was  concerned.  No  new  natural-cement  plant>s  are 
reported. 

Texas. — The  natural  cement  made  in  Texas  in  1906  was  manufac- 
tured by  a  plant  which  also  had  a  production  of  Portland  cement.  In 
1906  its  production  of  natural  cement  ran  ahead  of  that  for  1905, 
though  such  was  not  the  case  with  its  other  output.  The  remaining 
factory  for  producing  natural-rock  cement  was  idle  throughout  the 
year.  It  has  not  been  active  for  several  years,  and  it  is  doubtful  if  it 
will  ever  be  fired  again  as  it  now  stands. 

Virginia, — In  1906  the  natural-cement  industry  in  Virginia  was  not 
very  prosperous,  though   the  output  of  its  one  active  plant  was  but 


CEMENT. 


923 


little  loss  than  double  its  output  in  1905.  The  plant  was  idle  during 
some  bad  winter  weather,  and  also  by  reason  or  the  limited  demand 
for  this  variety  of  cement.  However,  at  the  close  of  the  year,  only 
a  small  portion  of  the  product  was  unsold.  The  other  plant  which 
was  active  in  the  early  part  of  last  5'^ear,  became  idle  late  in  1905  and 
remained  so  through  1906.  It  is  reported  that  this  factory  has  perma- 
nently abandoned  the  natural-cement  industry.  The  total  production 
of  the  State  in  1906  was  somewhat  in  excess  of  that  for  1905. 

West  Virginia. — Neither  of  the  plants  in  West  Virginia  which  have 
in  the  past  produced  natural  cement  was  active  in  1906.  One  seems  to 
have  been  abandoned  completely  and  the  other  is  reported  to  be 
involved  in  litigation. 

Wisconsin. — Two  natural-cement  plants  have  been  active  in  Wis- 
consin for  many  years  until  1906,  when  one  of  them  was  idle  continu- 
ously by  reason  of  the  lack  of  demand  for  this  variety  of  cement. 
This  plant  may  be  offered  for  sale  to  a  company  projecting  the  erec- 
tion of  a  factory  to  produce  Portland  cement.  The  other  mill  was 
active  during  the  greater  part  of  the  year  and  made  a  large  quantity 
of  cement.  This  production,  however,  fell  short  of  that  tor  1905  by 
a  few  thousand  barrels.  It  was  sold  before  the  close  of  the  year,  but 
the  failing  demand  for  this  variety  of  cement  was  apparent  in  Wis- 
consin as  in  other  States. 

PUZZOIiAN  CEMENT. 

The  slag-cement  industry  continues  to  be  of  slow  growth,  for  in 
1906  only  one  plant  for  making  puzzolan  or  slag  cement  was  finished 
and  started  to  work.  It  is  located  in  New  York  State.  This  is  the 
first  time  this  variety  of  cement  has  been  made  in  New  York.  An 
advantage  of  the  slag-cement  industry  lies  in  the  fact  that  it  utilizes 
and  consumes  a  product  of  steel  and  iron  foundries  which  has  for  years 
been  troublesome  to  dispose  of  and  regarded  as  a  waste  product. 
The  variety  of  cement  known  as  puzzolan,  or  simply  as  slag  cement,  is 
not  burned  in  rotary  kilns,  and  should  not  be  confused  with  Portland 
cement  made  with  slag  as  a  basis  and  burned  in  rotaries. 

PRODUCTION. 

Although  eight  States  were  engaged  in  producing  the  481,224  bar- 
rels of  puzzolan  cement,  which  made  the  total  production  in  1906,  yet 
it  is  impossible  to  place  the  individual  output  against  each  State  in  the 
table,  because  six  of  the  eight  States  have  onlj'^  one  slag-cement  plant. 
Th€j  other  two  States  have  each  two  plants,  and  so,  in  combination 
with  another  State  production,  their  figures  may  be  given  without 
revealing  individual  figures. 

The  combinations  made  in  the  following  table  are:  Two  plants  in 
Alabama,  one  in  Kentucky,  and  one  in  Illinois,  two  plants  in  Ohio 
and  one  m  Pennsylvania,  and  one  plant  each  in  Maryland,  New  Jer- 
sey, and  New  York. 
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The  following  table  shows  the  total  production  of  puzzolan  or  slag 
cement  in  the  United  States  in  1904, 1905,  and  1906,  together  with  the 
number  of  plants  in  each  State: 

Production^  in  barrels^  of  slag  cement  in  the  United  States  in  1904-1906,  by  States. 


1904. 

Num- 
ber of 
works. 

1905. 
Quantity. 

Value. 

Num- 
ber of 
works. 

1906. 

Stete. 

Num- 
ber of 
works. 

Quantity. 

Value. 

Quantity. 

Value. 

Alab&ma 

2 
1 

187,677 

S141, 402 

2 

2 

2 
1 

Illinois 

1 
1 
1 
1 

106,236 

$80,616 

175,942 

S168, 160 

Kentucky 

Maryland 

1 
1 

New  Jersey 

New  York 

54,161 

60,478 

Ohio 

2 

1 

116,368 

85, 249            2 

276,211 

191,998 

251,121 

184, 2S3 

Pennsylvania  .. 

1 



Total 

8 

308,045 

■ 

226,661            y 

382, 447 

272,614          10 

481,224 

412,921 

THE  PUZZOLAN-CEMENT  INDUSTRY,  BY  STATES. 

The  record  of  slag-cement-producing  plants  in  the  States  which  con- 
tributed to  the  quantity  of  this  variety  of  cement  made  in  the  United 
States  in  1906  is  as  follows: 

Alabama. — There  were  two  active  puzzolan-cement  plants  in  Alabama 
in  1906,  and  together  they  produced  an  output  which  was  nearly  twice 
as  large  as  that  for  1905.  These  plants  are  managed  and  run  b^^  one 
company,  though  but  one  of  them  is  owned  by  tnat  company.  The 
people  owning  the  second  plant  have  leased  it  for  the  past  few  years 
to  tne  company  now  running  both  plants.  No  idleness  is  reported  in 
these  mills,  beyond  the  closing  down  for  needed  repairs,  which  comes 
to  nearly  all  factories.  Better  prices,  as  well  as  an  increased  produc- 
tion, was  the  rule  for  these  plants  in  1906. 

Illinois. — But  one  plant  in  Illinois  manufactures  slag  cement,  and 
its  output  in  1906  was  considerably  larger  than  that  for  the  preceding 
year,  as  in  that  year,  however,  the  entire  quantity  of  puzzolan  cement 
manufactured  was  consumed  by  the  company  itself  in  its  construction 
work.  Slag  cement  for  commercial  purposes  is  no  longer  made  by 
this  plant,  and  its  whole  period  of  manufacture  for  the  year  did  not 
exceed  five  months. 

Kentucky. — The  single  plant  in  Kentucky  which  produced  slag  cement 
in  1906  was  started  up  in  1905 ;  it  was  described  in  the  report  on  cement 
for  that  year.  This  year  the  compan}'^  reported  a  good  production. 
Kentucky  now  contributes  her  quota  to  each  of  the  three  varieties  of 
cement  reported  by  this  Bureau. 

Maryland. — There  has  never  been  more  than  one  puzzolan-cement 
plant  m  Maryland,  and  in  1906  it  was  active  for  only  a  short  time, 
producing  but  a  small  output.  It  was  then  adjudged  bankrupt,  and  a 
trustee  was  appointed. 

Neio  Jersey.  — The  one  slag-cement  plant  in  New  Jersey  was  active 
in  1906  and  ran  continuously  except  for  the  three  winter  months.  Its 
output  was  a  little  less  in  quantity  than  that  for  the  previous  j^ear,  but 
a  higher  price  was  obtained  for  it  than  could  be  had  in  1905. 

Jyew  Yark. — The  plant  of  the  Niagara  Cement  Company  in  New 
York  began  producing  puzzolan  cement  in  the  spring  of  1906,  and  ran 
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continuously  during  the  rest  of  the  year,  except  for  such  small  shut- 
down periods  as  are  incidental  to  initial  runs.  This  factory  is  in 
Buffalo,  and  has  a  capacity  of  1,000  barrels  of  slag  cement  a  da}'.  It 
is  the  first  plant  bunt  in  the  State  of  New  York  for  producing  this 
variety  of  cement. 

Ohw, — There  were  two  plants  for  the  manufacture  of  puzzolan 
cement  in  Ohio  in  1906.  Both  of  them  were  in  operation,  one  running 
slightly  ahead  and  one  slightly  behind  the  production  for  1905.  Each 
of  these  plants  was  shut  down  for  a  few  months,  and  in  one  of  them 
extensive  improvements  were  made.  Although  one  other  State  besides 
Ohio  has  two  puzzolan  plants,  j^et  Ohio  in  1906  produced  more  than 
twice  as  much  of  this  Kind  of  cement  as  anv  otner  State,  and  more 
than  the  combined  product  of  any  two  other  States. 

Pennsylvania. — The  plant  which  produces  puzzolan  cement  in  Penn- 
sylvania is  at  Sharon,  and  its  production  in  1906  was  more  than  a  third 
larger  than  in  1905.  It  was  idle  during  a  part  of  the  winter  on  account 
of  the  dullness  of  business  incident  to  that  season. 

IMPORTS   AND   EXPORTS. 

IMPORTS. 


Hydraulic  cement  is  recorded  in  the  custom-houses  in  pounds  when 
brought  into  this  country  from  foreign  places.  Reduced  to  barrels, 
the  total  quantity  imported  in  1906  was  2,205,710,  valued  at  $2,950,268. 
The  total  quantity  withdrawn  for  consumption  in  1906  was  2,274,677 
barrels. 

The  following  table  shows  imports  of  all  hydraulic  cements  into  the 
United  States,  by  countries,  from  1903  to  19()6- 

ImportSf  in  barrels,  of  hydraulic  cements  itiio  the  United  States  in  1903-1906,  by  cmmtrlrs. 


United  Kingdom 

Belgium 

France , 

Gennany 

other  European  countries 

British  North  America 

Other  countries 

Total 


1903. 

1904. 

1905. 

140,994 

10, 365 

33,978 

787,570 

394,308 

335,154 

14,806 

34,912 

18,864 

1,377,414 

586.563 

456,325 

27,415 

7,538 

602 

4,421 

566 

417 

9,205 

7,091 

1,237 

2,317,951 

1,046,403 

846,677 

1900. 


464,940 
563,690 

64,227 
871,579 

49, 770 

9,589 

182,015 


2,205,710 
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RELATION    OF   DOMESTIC    PRODUCTION    AND   CONSUMPTION    TO 

IMPORTS. 

The  following  table  is  designed  to  show  the  yearly  increase  in  the 
production  of  Portland  cement  in  the  United  States,  the  fluctuations 
m  natural  cement,  and  the  variations  in  imports  for  consumption  of 
hydraulic  cements  into  this  country  since  1901: 

Compiirison  of  production  of  Portland  and  niitaral-rock  cementf  in  harreU,  in  the  United 
States  with  importin  for  consumption  of  hydraulic  cement y  1901-1906. 


Year. 


I    Natural 
!    cement. 


Portland 
cement. 


Total  of 

natoial  and 

Portland 

cement. 


1901 7, 084, 823 

1902 ,  8,044,305 

1903 7,030,271 

1904 ;  4. 866, 331 

19a3 1,473,049 

1906 4,055,797 


12,711,225 
17,230,644 
22,342,973 
26,505,881 
35,246,812 
46,463,424 


19,796,048 
25,274,949 
29,373,244 
31,372,212 
39,719,861 
50,519,221 


Imports. 


922,426 

1,963,023 

2,2S1,9G9 

968,410 

896,845 

2,274,677 


The  puzzolan-cement  production,  which  is  not  included  in  this  table, 
and  which  has  been  recorded  in  these  reports  only  since  1901,  is  as 
follows:  1901,  272,689  barrels;  1902, 478,555  barrels;  1908,  525,896  bar- 
rels; 1904,  303,045  barrels;  1905, 382,447  barrels;  1906, 481,224  barrels. 

In  the  following  table  it  is  impossible  to  make  comparison  between 
domestic  Portland  cement  and  imported  Portland  cement,  for  the  rea- 
son that  the  figures  showing  the  imports  or  exports  of  cement  to  or 
from  this  countr}^  are  not  divided  into  classes,  such  as  Portland,  nat- 
ural, or  puzzolan  cements,  but  are  received  at  the  Bureau  of  Statistics 
grouped  under  the  general  head  of  "h^^draulic  cements."  Hence  the 
Sible  shows  a  comparative  statement  of  the  production  of  Portland 
cement  in  the  United  States  with  the  entire  quantity  of  hydraulic 
cement  imported  into  and  consumed  in  the  United  States,  in  1891, 
1904,  1905,  and  1906. 

Comparison  of  dome^ic  production  of  Portland  cement  with  consumption  of  Portland  and 
all  imported  hydraulic  cements,  1891  ^  1904y  1905,  and  1906,  in  barrels. 


1S91. 


1904. 


1905. 


1906. 


Production  of  Portland  in  the  United  States 4^,  813  26, 505, 881  35, 246, 812 

Imports  (entered  for  consumption) . . . . : '  2. 988. 313          968, 409  896,845 

Total I  3.443,126  .  27,474,290  36,143,657 

Exports  (domestic) ;        774,^0  ,        897,686 

Consumption 3.443,126  i  26,699,350  35,245,9n 

Percentage  of  production  of  Portland  to  consumption  ! 

in  theUnited  States 13.2               99.2  100 


46,463,424 

2,274,677 

48,738,101 
583,299 


48,154.802 
96.49 


The  apparent  decrease  in  the  percentage  of  production  to  consump- 
tion in  the  United  States  in  1906  is  explained  by  the  fact  that  not- 
withstanding the  greatly  increased  output  of  Portland  cement,  the 
demand  exceeded  the  supply.  On  the  western  coast  this  deficit  was 
most  sharply  felt,  but  it  was  a  factor  in  nearly  every  State  in  the 
Union  in  1906,  and  in  many  places  during  the  early  part  of  the  year 
building  operations  involving  the  use  of  large  quantities  of  cement  had 
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to  be  suspended  pending  the  arrival  of  that  material  from  some  other 
than  the  local  market. 

The  result  of  this  shortage  was  an  unusual  and  pronounced  increase 
in  the  quantity  of  cement  sent  to  this  country  from  abroad  during  the 
latter  portion  of  1906. 

This  increase  is  very  clearly  shown  in  the  figures  sent  to  this  Bureau 
by  the  Bureau  of  Statistics. 

EXPORTS. 

The  fact  that  in  1906  the  quantity  of  cement  exported  from  this 
country  amounted  to  but  little  more  than  500,000  barrels,  or  but  a 
trifle  over  half  as  much  as  was  exported  during  the  preceding  year, 
marks  the  fact  already  stated,  namely,  that  the  supply  of  cement  in 
the  United  States  in  1906  was  not  equal  to  the  demand. 

The  total  quantity  of  hydraulic  cement  exported  from  the  United 
States  in  1906  was  583,299  barrels,  valued  at  ^944,886;  decidedly  less 
than  the  Quantity  exported  in  1904  or  1905. 

The  following  table  shows  exports  of  hydraulic  cements  since  1900: 

Exports  of  hydraulic  cement,  1900-1906,  in  barrels. 


Year. 


1900 
1901 
1908 
1908 


Quantity. 

Value. 

100,400 
878,934 
840,821 
286,468 

$225,806 
679,296 
626,471 
438,984 

Year. 


1904 
1906 
1906 


Value. 


$1,104,086 

1,387,906 

944,886 


The  following  table  shows  the  apparent  total  consumption  in  the 
United  States  of  all  hydraulic  cements  in  1906: 

Total  consumption  of  hydraulic  cements  in  1906^  in  barrels. 

Total  production  in  United  States 51,000,445 

Imports  withdrawn  for  consumption .• 2, 274, 677 

Total..: 53,275,122 

Exports 583,299 

Total  consumption 52,691,823 

The  inrportance  of  cement  as  an  item  of  export  from  America  is  not 
sufficiently  considered  in  this  country,  thougn  it  receives  some  atten- 
tion in  the  foreign  markets. 

In  1906  it  was  impossible  to  give  this  matter  serious  consideration, 
because  of  the  shortage  at  home.  But,  as  before  suggested,  with  the 
rapid  increase  in  the  number  of  cement  factories  and  the  possibility  of 
dull  years  in  construction  reauiring  cement,  it  seems  only  wise  to 
seek  to  build  up  the  export  traae  in  American  cement  before  the  strain 
arrives. 

The  falling  off  during  the  last  few  years  of  the  exports  of  Portland 
cements  from  other  countries  into  the  United  States  is  being  seriously 
considered  in  the  foreign  markets.  Germany ,  from  1893  to  1896,  sent  us 
$1,^1,000  worth  of  cement,  which  was  almost  half  of  the  entire 
quantitir  exported,  while  in  1901  she  could  get  orders  for  only  $904,400 
worth  m>m  tMs  country,  and  in  1904  this  amount  declined  to  $616,300. 
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In  other  words,  whereas  in  the  yeara  from  1900  to  1908  the  United 
States  took  about  38  per  cent  of  Germany's  export  trade  in  cement, 
in  1904  less  tJian  15  per  cent  was  taken.  Exports  from  Great  'Britain 
and  from  Belgium  to  the  United  States  have  experienced  a  similar 
decline.  In  fifteen  years  the  total  imports  of  cement  into  this  country 
from  abroad  have  been  reduced  about  66  per  cent,  and  in  Great  Britain 
the  exports  of  cement  to  America  have  fallen  from  50  per  cent  to  6 
per  cent  of  the  quantity  sent  out  of  that  country. 

CEMENT  IN  FOREIGN  COUNTRIES. 

Canada. — A  summary  of  the  mineral  production  of  Canada  for 
1906,  issued  in  advance  of  the  Annual  Report  of  the  Geological  Sur- 
vey of  Canada,  states  that  the  total  quantity  of  Portland  cement  made 
in  Canada  in  1906  was  2,152,562  barrels,  as  compared  with  1,541^568 » 
barrels  in  1905,  an  increase  of  610,994  barrels,  or  39.6  per  cent.  The 
total  sales  of  Portland  cement  were  2,119,764  barrels  as  compared 
with  1,346,548  barrels  in  1905,  an  increase  of  773,216  barrels,  or  67.4 
per  cent. 

Fifteen  companies  were  operating  plants  in  Canada  during  1906, 
with  a  total  daily  capacity  of  about  10^500  barrels,  viz,  one  in  Nova 
Scotia,  two  in  Quebec,  eleven  in  Ontario,  and  one  in  British  Colum- 
bia. At  least  four  plants  were  under  construction  during  the  year,  of 
which  the  total  initial  daily  capacity  will  be  about  4,700  Barreis. 

Detailed  statistics  of  production  m  1905  and  1906  are  as  follows: 

Production,  in  barrels,  and  value  of  cement  in  Canada  in  1906  and  1906. 


Portland  cement 

Valaeof 

Manufac- 
tured. 

Sold. 

cement 
aold. 

1905 

1,541.668 
2,152,562 

1,846,548 
2,U9,764 

11,918,740 
8,164,807 

1906 

The  average  price  per  barrel  at  the  works  in  1906  was  $1.49  as  com- 
pared with  Cl.42  in  1905. 

The  imports  of  Portland  cement  into  Canada  in  1906  were  694,503 
barrels,  valued  at  $778,706,  an  average  of  $1.12  per  barrel.  The  duty 
is  12i  cents  per  hundred  pounds,  and  the  barrels  of  cement  are  reck- 
oned at  350  pounds  each. 

Very  little  cement  is  exported  from  Canada,  so  that  the  consumption 
is  practically  represented  by  the  Canadian  sales  and  the  imports.  The 
total  consumption  of  Portland  cement  in  Canada  for  the  past  six  years 
is  as  follows: 

Portland  cement  consumed  in  Canada,  1901-1906,  in  barrels. 


1901 872,966 

1902 1,139,548 

1903 1,401,419 


1904 1,694,988 

1905 2,264,106 

1906 2,814,267 


The  quantity  of  natural  cement  marketed  in  1906  was  8,610  barrels, 
valued  at  $6,052.  The  decrease  in  the  value  of  natural-rock  cement 
in  1906  as  compared  with  1905  was  ^,222.  The  increase  in  the  value 
of  Portland  cement  for  that  period  was  $1,251,067,  or  58.86  per  cent  in 
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quantity  and  65. 37  per  cent  increase  in  value.  This  increase  in  quantity 
and  value  of  Portland  cement  is  taken  from  a  table  prepared  to  show 
the  mineral  products  which  have  had  the  greatest  growtn  in  output  in 
1906,  and  in  the  text  preceding  this  table  Portland  cement  is  mentioned 
as  showing  a  greater  growth  than  any  other  product  during  that  year. 
The  relative  importance  of  Portland  cement  in  the  various  industries 
contributing  to  the  total  mineral  output  of  Canada  is  shown  by  the 
fact  that  it  contributed  2.75  per  cent  in  1905  and  3.96  per  cent  in  1906.* 

Germany. — The  cement  industry  in  Germany  was  very  profitable  in 
1906  in  comparison  with  its  condition  for  the  last  four  or  five  years. 
Eight  years  ago  companies  engaged  in  the  manufacture  of  cement  in 
Germanv  were  paying  14  per  cent  dividends.  Four  years  ago  these 
dividends  had  fallen  to  4^  per  cent.  In  1906  they  rose  to  11  per  cent 
again. 

This  increase  was  due,  first,  to  the  building  activity  throughout  the 
country;  second,  to  steadiness  in  prices;  and  third,  to  the  increase  in 
exports  of  cement  to  the  United  States  by  reason  of  the  demand  for 
cement  on  the  western  coast.  The  San  Francisco  and  the  Valparaiso 
earthquakes  were  important  factors  in  creating  a  foreign  market  for 
German  cements. 

There  are  in  all  320  cement  mills  in  Germany,  of  which  117  manu- 
facture Portland  cement.  In  1906  a  number  of  new  mills  were  put 
into  operation,  though  the  business  is  already  overcrowded,  and  the 
margin  of  profit  very  small.  In  Berlin  cement  is  often  sold  at  a  profit 
of  only  60  pfennigs  (11.9  cents)  per  barrel  to  the  manufacturer.  In 
1906  prices  in  that  citj  averaged  about  $1.35  per  barrel  of  170  kilo- 
grams or  375  pounds,  mcluding  packing. 

Germany  has  pushed  her  export  trade  into  far-off  markets,  and  now 
has  direct  communication  witn  many  of  them  in  steamers  flying  her 
own  flag.  British  and  Dutch  South  Africa,  Portuguese  East  Africa, 
British  molucca,  Dutch  India,  China,  France,  Norway,  Sweden,  Rus- 
sia, Mexico  and  both  coasts  of  South  America,  British  India,  Hong- 
kong, Kamerun,  Australia,  and  the  Philippines  are  all  countries 
wherein  Geiman  cement  is  marketed. 

Any  attempt  on  the  part  of  the  United  States  to  compete  in  these 
markets  should  be  made  with  a  distinct  knowledge  of  tne  excellent 
quality  of  the  German  product.  Inferior  cemente,  or  badly  packed 
barrels  carrying  superior  cement,  can  not  successfully  compete  with 
them.  A  letter  from  the  American  consul  at  Port  Limon,  m  answer 
to  the  inquiry  of  an  American  cement  company  regarding  shipments 
of  cement  to  Costa  Rica,  says: 

The  only  reason  why  Grerman  and  Belgian  cements  are  preferred  to  the  American 
article  is  the  way  they  protect  theirs,  by  using  an  iron  arum  instead  of  a  wooden 
barrel,  for  all  shipments  to  this  coast.  The  reason  for  this  is  the  climate.  During  a 
great  part  of  the  year  it  is  so  moist  that  clothing  hung  for  a  week  in  a  wardrobe  will 
mildew.  Barrels  of  cement  sometimes  become  broken  and  often  have  to  stand  on 
open  cars  or  an  uncovered  dock  for  days.  The  cement  becomes  moist,  hardens,  and 
is  worthless.  Our  largest  importers  claim  that  their  sole  reason  for  buying  German 
instead  of  American  cement  is  that  the  former  stands  the  climate  better,  and  not 
that  it  is  cheaper;  they  prefer  the  American  article. 

The  combination  between  German  and  Belgian  cement  makers  made 
late  in  1905  is  framed  in  terms  to  include  the  French  and  English 
cement  trade  in  Holland  in  its  regulations.     The  general  syndicate 

a  Summary  of  the  mineral  production  of  Canada  for  1906:  Geol.  Survey  Canada,  1907. 
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which  now  includes  the  whole  German  territory  has  succeeded  in 
strengthening,  to  some  extent,  the  confidence  of  the  manufacturers  in 
the  maintenance  of  fair  prices.  This  agreement  of  the  cement  associ- 
ation has,  however,  excluded  the  middlemen,  in  consequence  of  which 
there  is  much  complaint,  so  that  the  union  of  German  aealers  in  build- 
ing materials,  including  700  firms,  which  handle  1,300,000  tons  of 
cement  annually,  planned  a  buying  syndicate  and  demanded  an  extra 
rebate  of  from  6  to  10  per  cent  from  manufacturers  for  its  members. 
This  being  refused,  further  conflict  threatens  the  cement  industry  in 
Germany,  and  the  union  dealers  are  discussing  the  erection  of  their 
own  factories.* 

Holland, — In  the  Netherlands  tnere  is  only  one  very  small  cement 
mill,  which  produces  not  more  than  2,000  tons  (11,200  barrels)  a  year, 
and  therefore  plays  but  a  small  part  in  the  cement  trade  of  the  Neth- 
erlands. The  official  statistics  of  the  Government  do  not  specify  the 
quantity  of  cement  annually  imported  into  the  Netherlands,  but  its 
use  in  concrete  construction  as  applied  to  bridges,  buildings,  and  tun- 
nels is  increasing  from  year  to  year. 

Cement  sells  in  Holland  at  about  $1.45  per  barrel,  and  the  bags  in 
which  it  is  packed,  if  returned,  are  credited  to  the  purchaser  at  5 
cents  each.  A  reduction  of  32  cents  per  1,000  kilograms  (2,304.6 
pounds)  is  made  to  buyers  of  large  quantities,  and  an  additional 
reduction  of  8  cents  per  1,000  kilograms  to  those  buyers  who  act  in 
conformity  with  the  rules  of  the  German  trust.  This  makes  the  actual 
cost  of  cement  delivered  at  Rotterdam  or  Amsterdam  about  $5.80  per 
1,000  kilograms,  or  a  few  cents  more  than  $1  per  barrel. 

American  cement  of  good  quality  could  no  doubt  find  a  market  in 
the  Netherlands,  provided  the  Dutch  consumer  could  be  induced  to 
drop  connection  with  the  German  trust  by  a  ^arantee  of  lower  prices 
and  of  a  supply  in  the  quantities  needed  at  stipulated  times.* 

Erwland. — The  manv  inquiries  for  cement  to  be  used  in  rebuilding 
San  Francisco  have  led  the  United  States  consul  at  Hull  to  give  the 
following  facts: 

About  4,000  tons  of  limestone  are  brought  to  Hull  each  week,  and 
the  production  of  cement  is  about  5,000  tons  per  week.  The  supply 
couui  be  increased  under  pressure.  The  cost  of  the  barrels  is  larger 
than  in  America  and  adds  materially  to  the  price  of  the  cement.  Bags 
cost  25  cents  extra  each,  but  on  the  return  of  the  empty  bag  most  of 
this  is  refunded.  Since  the  San  Francisco  earthquake  the  demand  for 
cement  has  been  exceptionally  large,  and  it  is  difficult  to  fill  orders 
now,  as  the  supply  is  running  short.  The  demand  for  British  cement 
on  the  Pacific  coast  for  the  past  five  vears  has  been  light,  and  the 
British  consul  at  San  Francisco  states  that  the  cement  trade  there  has 
during  recent  years  been  largely  captured  by  Belgium  and  Germany.*' 

South  Africa. — This  country  has  presented,  since  the  British  occu- 
pation, one  of  the  best  markets  in  tne  world  for  cement,  because  of 
new  activity  in  the  public  works  department.  During  the  past  few 
years  importations  of  cement  have  not  fallen  much  short  of  $1,000,000, 
and  in  1903  the  records  show  $2,500,000  worth  of  cement  imported 
into  South  Africa.  America  has  had  a  very  minor  part  in  supplying 
this  demand,  shipping  to  the  Transvaal  less  than  $400  worth  m  1903, 

a  Daily  Cons.  Repts.  Nos.  2804  and  2818,  February  27  and  March  15, 1907. 
b  Dally  Cons.  Repts.  No.  2545,  April  23, 1906. 
c  Pally  Cons.  Repts.  No.  2591,  June  16, 1909. 
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and  about  double  that  in  1904,  while  Germany  and  England  each  sup- 
plied from  $250,000  to  $500,000  worth  of  cement  in  those  years. 

Before  1898  the  United  Kingdom  furnished  the  bulk  ot  all  cement 
to  Africa;  but  with  the  subsidizing  of  steamship  lines,  and  cheap 
rates  to  seaports  in  Germany,  that  country  began  to  supply  cement 
and  acquired  about  16  per  cent  of  the  South  African  trade.  In  1902 
Belgium  and  Denmark  began  to  compete,  and  the  list  was  as  follows: 
United  Kingdom,  43.4  per  cent;  Germany,  37.2  per  cent;  Belgium, 
18  per  cent,  and  the  remaining  1.4  per  cent  was  divided  between  Den- 
mark and  other  European  countries,  the  United  States  not  competing 
at  all.  In  1903  Austria,  France,  Italy,  Holland,  and  Sweden  were 
competitors,  and  acquired  a  part  of  the  trade  before  held  by  Germany. 
Great  Britain  increased  to  51.4  per  cent  and  Germany  fell  to  23  per 
cent.  From  that  time  the  United  Kingdom  has  graaually  increased 
its  trade  and  advanced  from  70  per  cent  in  1904  to  about  90  per  cent 
in  1905.  In  Great  Britain  the  claim  is  made  that  this  result  is  due  to 
the  firm  and  united  action  of  the  British  manufacturers,  to  the  uniform 
quality  of  their  product,  and  to  the  customs  preference,  though  it  is 
also  claimed  that  the  subsidies  paid  to  the  steamship  lines  of  the  Ger- 
mans offset  this  last  item. 

The  one  cement  factory  in  South  Africa  is  situated  just  outside 
Pretoria,  and  was  a  failure  up  to  a  year  ago,  when  an  American  was 
placed  in  charge  of  it.  An  American  kiln  was  immediately  substituted 
for  the  one  formerly  used,  and  other  American  ideas  were  adopted. 
The  result  in  1905  was  a  production  of  75,000  barrels  of  cement,  which 
was  marketed  in  Pretoria  at  $6.08  per  barrel,  and  niany  times  that 
quantity  could  have  been  sold  in  Johannesburg  alone.  The  capacity 
of  this  factory  is  to  be  trebled,  and  other  mills  are  being  planned  for 
location  in  the  Orange  River  colony  near  Johannesburg.* 

a  Daily  Cons.  Repts.  No.  2772,  January  19, 1906. 
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CLAY-WORKIKG  INDUSTRIES. 


By  Jefferson  Middleton. 


rNTRODTJCnON. 

With  the  exception  of  the  section  on  clay  production,  this  report 
deals  with  the  products  of  the  clay-working  mdustries,  and  hence  the 
tables  are  made  up  to  show  the  products  of  clay  manufactured  and  not 
theproduction  of  clay. 

^  Tne  clay-working  mdustries  have  long  been  recognized  as  of  the 
highest  importance  in  the  commercial  development  of  the  country, 
and  it  can  nardly  be  denied  that  the  building  and  structural  indus- 
tries are  a  correct  index  of  the  prosperity  of  me  nation.  This  being 
the  case  the  year  1906  was  a  most  prosperous  one,  as  both  of  the  great 
divisions  of  the  industries  enjoyed,  on  the  whole^  unexampled  pros- 
perity. The  pottery  industry,  which  fell  behind  m  1904  and  made  a 
gain  of  $2,760,624,  or  10.97  per  cent,  in  1905,  surpassed  even  this  in 
1906,  and  showed  a  gain  of  $3,521,990,  or  12.62  per  cent,  while  the 
brick  and  tile  industry,  which  increased  in  value  $15,913,316  in  1905, 
reported  a  gain  of  $7,813,544,  or  6.42  per  cent,  in  1906.  In  spite  of 
this  general  prosperity  the  value  of  the  clay  products  was  not  so  great 
in  spots  as  in  1905,  eleven  States  showing  losses. 

A^  the  brick  and  tile  products  are  largely  consumed  in  structural 
projects,  they  rise  and  fall  in  volume  with  the  building  industry.  The 
cities  are  the  principal  consumers  of  clay  products^  and,  as  pointed 
out  elsewhere  m  this  report^  in  some  of  the  leading  cities,  notably  New 
York  and  Brooklyn,  buildmg  declined,  and  the  clay-working  mdus- 
tries suffered  correspondingly. 

The  field  for  the  cky  worker  is  an  ever-widening  one,  and  although 
structural  materials  ox  many  kinds  may  come  ana  go,  the  use  of  clay 
products  continues,  and  the  present  seems  to  indicate  that  the  place 
at  bmnt  clay  in  the  building  industry  will  never  be  supplanted  en- 
tirel;^,  or  even  to  any  great  extent.  As  a  paying  material  its  use  will 
eo&tinue  to  increase,  especially  if  the  combination  of  brick  and  asphalt, 
the  former  as  foundation  ana  the  latter  as  filler  and  top,  proves  to  be 
asuocess. 

Thfd  labor  sitaation  in  the  building  trades  and  clay-working  indus- 
tries waa  good  in  1906,  no  general  strikes  being  inaugurated,  though 
of  course  th&te  is  always  more  or  less  disturbance  of  local  character. 
The  lov  cost  of  brick  J  from  the  widespread  character  of  the  industry,  will 
0ver  be  a  factor  in  its  favor,  but  tne  high  cost  of  putting  brick  into 
the  wall  threatens  to  be  a  serious  menace  to  its  use.  One  of  the  chief 
features  of  the  brick  industry  in  1906  was  the  fall  in  the  price  of  brick 
in  New  York  and  Chicago,  and  the  cause  was  the  same — competition. 
Jn  New  York  the  price  nad  been  high  enough  to  attract  competition 
from  neigtd>oring  Stat<^;  in  Chicago  the  competition  was  purely  local. 
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The  only  iniportant  branch  of  the  clay-working  industries  to  show 
a  decline  in  vanie  of  product  was  common  brick,  and  the  loss  here  was 
so  slight,  $93,687,  or  0.15  of  1  per  cent,  that  it  mi^t  be  considered 
nil.  While  the  total  value  declhied,  tne  total  number  of  common 
brick  increased  209.684,000.  or  2.14  per  cent.  Had  the  prices  of  1905 
been  maintained  this  proouct  would  have  gained  over  S1,000,000. 
The  average  value  of  conunon  brick  decreased  from  $6.25  per  tJiou- 
sand  in  1905  to  S6.ll  in  1906^  and  front  brick  declined  from  S13.12 
in  1905  to  $12.79  in  1906;  vitnfied  paving  brick  increased  from  S10.07 

to  S10.45,  its  fnAximiifn, 

The  total  value  of  all  clay  products  marketed  in  1906  was 
$161,032,722,  compared  with  $149,697,188,  a  gain  of  $11,335,534,  or 
7.57  per  cent.  The  increase  in  1905  over  1904  was  $18,673,940,  or 
14.25  per  cent.  The  prospects  for  1907  are  that  the  value  of  the  clay 
products  wiU  be  even  greater  than  in  1906  and  that  the  figures  wiU 
reach  nearly.$175,000,000. 
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As  in  previous  years,  the  writer,  on  behalf  of  the  office,  desires  to 
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As  in  previous  years,  tne  State  geological  surveys  of  Illinois,  Iowa, 
Maiyland,  and  North  Carolina  have  cooperated  in  the  collection  of  the 
statistics  of  their  States,  the  complete  returns  being  due  largely  to  the 
efforts  of  the  officers  of  these  State  surveys.  For  1906,  in  admtion  to 
the  foregoing,  the  State  geological  survey  of  South  Carolina  cooper- 
ated in  mat  State,  with  most  satisfactory  results. 

BUILDING   OPERATIONS. 

The  following  tables  show  the  number  of  permits  and  the  cost  of 
buildings  erected  thereunder  in  the  leading  cities  of  the  country  in 
1905  and  1906,  the  increase  or  decrease  in  the  cost  of  the  builcungs 
erected  in  each  city  in  1906,  and  the  total  increa^.  together  with  t£e 
percentage  of  increase  or  decrease  in  each  case,  and  the  percentage  of 
the  total  increase;  also  the  number  and  value  of  the  fireproof  build- 
ings, with  their  cost,  and  the  number  of  wooden  buildings,  with  their 
cost.  In  some  instances  more  than  one  building  is  erected  under  the 
same  permit;  the  cost  given  is  that  of  the  building  or  buildings 
erected. 

From  this  table  it  will  be  seen  that,  in  the  49  cities  considered,  the 
number  of  permits  issued  decreased  from  185,806  in  1905  to  180,574 
in  1906,  a  loss  of  5,232,  or  2.81  per  cent,  while  the  cost  of  the  buildings 
<ynvtod  under  these  permits  increased  $34,090,096,  or  5.29  per  cent. 
This  is  a  large  increase  in  the  cost  of  the  buildings,  but  it  is  neverthe- 
loiss  \^rv  much  smaller  than  the  increase  of  1905  over  1904,  which 
xxnis^  $1^5,960,866. 

t>f  thf>so  cities  17  show  a  decrease  in  the  value  of  the  building 
t^l\H^ttHl,  !\aniely:  Allegheny,  Baltimore,  Brooklyn,  Cambridge,  Chi- 
^H^^V  l^iunnnaYi,  Columbus,  Indianapolis,  Kansas  City,  Mo.,  Mil- 
\S^ukw»  Now  York,  Omaha,  Pittsburg,  Providence,  Reaaing,  Scran- 
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ton,  and  Washington.  The  smallest  decrease  shown  was  at  Scranton, 
$38,854,  or  1.75  per  cent,  while  the  largestwasatNewYork,$23,067,872 
or  12.95  per  cent.  There  appears  to  be  no  general  reason  for  the 
decUne  in  the  cost  of  buildings  in  these  cities,  some  of  the  causes 
being  local  strikes,  hi^h  cost  of  labor  and  material,  high  rates  for 
money,  and  overproauction  of  buildings  in  1905.  The  largest 
increase  would  naturally  be  looked  for  in  San  Francisco  in  view  of 
the  great  destruction  wrought  in  that  city  bj  the  earthquake  and 
fire  of  April  18-20,  1906.  The  figures  for  this  city  from  May  19  to 
December  31  show  that  permits  were  issued  to  erect  builmngs  to 
cost  $34,927,396,  an  increase  of  $16,658,643  over  1905.  Although 
unavoidable  delays  retarded  building  operations  so  that  compara- 
tively little  progress  was  made  until  the  fall,  this  is  a  remarkable 
showing  and  is  a  great  credit  to  the  city. 

Where  normal  conditions  prevailed,  Boston  showed  the  largest 
actual  increase,  $10,699,994,  while  Kansas  City,  Kans.,  showed  the 
largest  proportional  gain,  209.07  per  cent,  and  Seattle,  Richmond, 
Va.,  Atlanta.  St.  Joseph,  Mo.,  Toleao,  Syracuse,  New  Haven,  Worces- 
ter, Mass.,  Cleveland^  Jersey  City^  St.  Louis,  Detroit,  and  New  Orleans 
also  showed  large  gains,  ranging  in  the  order  named  from  77  per  cent 
to  25  per  cent. 

New  York,  notwithstanding  its  big  loss,  is  still  by  a  large  margin 
the  foremost  city  in  cost  of  building  operations,  reporting  more  than 
twice  as  much  as  the  next  city,  Brooklyn.  The  cost  of  tne  buildings 
in  these  two  cities  constitutes  more  than  one-third  of  the  total  value 
reported  for  the  49  cities. 

On  the  basis  of  one  building  to  a  permit,  which  is  generally  the  case, 
the  average  cost  for  each  building  in  1906  was  $3,758;  m  1905  it 
was  $3,469;  in  1904,  $3,337,  and  in  1903,  $3,066.     The  average  cost 

e3r  permit  in  the  leading  cities  was  as  follows:  New  York,  $18,076; 
rooklvn,  $3,951 ;  Chicago,  $6,081;  Philadelphia,  $2,278;  San  Fran- 
cisco, $6,143;  St.  Louis,  $3,331 ;  Boston,  $6,931 ;  Los  Angeles,  $1,977; 
Pittsburg,  $4,1 12 ;  and  Detroit,  $3,234. 

The  rSative  rank  of  the  various  cities  in  cost  of  buildings  varies 
but  little.  The  first  four  were  the  same  in  1905  and  1906,  as  given 
above.  St.  Louis  was  fifth  in  1905  and  sixth  in  1906,  changing 
places  with  San  Francisco,  which  nearly  doubled  the  cost  of  its  build- 
ings on  account  of  abnormal  conditions;  Boston  was  tenth  in  1905 
and  seventh  in  1906;  Los  Angeles  was  ninth  in  1905  and  ei^th  in 
1906;  Pittsbui^was  seventh  in  1905  and  ninth  in  1906;  Detroit 
was  twelfth  in  1905  and  tenth  in  1906;  Baltimore,  which  was  abnor- 
mal in  1904  and  1905  'on  account  of  the  fire  of  1904,  was  eighth  in 
1905  and  twelfth  m  1906. 
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SuSding  operatiotu  in  Ae  leading  dUe*  of  tbt  VniUd  SUitet  in  190S  and  1906. 
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The  attempt  was  made  for  the  first  time  to  obtain  the  statistics  of 
the  brick  and  stone  or  fii^proof  buildings  as  compared  with  those 
of  wood.  Of  the  49  cities  reporting,  35  were  able  to  give  figares 
showing  these  classes  of  buildings,  and  the  results  are  given  in  the 
following  table: 
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fitiei  of  the  UniUd  SUOa  in  1906. 
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Of  the  total  number  of  permits  or  buildings,  37,066,  or  41.24  per 
c«it,  were  brick  or  stone  buildings,  and  52,814,  or  58.76  per  cent,  were 
wooden  buildings.  The  total  value  of  the  new  builmngs  in  these 
cities  was  $522,936,391.  Of  this,  $415,438,100,  or  79.44  per  cent,  rep- 
resented buildings  of  stone,  brick,  or  other  so-caUed  fireproof  material, 
and  $107,498,291,  or  20.56  per  cent,  represented  wooden  buildings. 
The  number  of  wooden  buildings  even  in  these  large  cities  is  consider- 
ably greater  (42.49  per  cent)  than  the  number  of  fireproof  buildings, 
but  the  value  of  the  wooden  buildii^  was  only  a  little  more  than  one- 
fourth  of  that  of  the  fireproof  builtungs.  The  average  value  of  each 
of  tiie  fireproof  buildings  was  $11,20S,  while  the  wooden  buildings 
averaged  only  $2,035. 

New  Tork  leads  in  the  value  of  its  fireproof  buildings,  though  the 
number  erected  was  not  very  lai^.  The  average  value  per  bmlding 
was  $50,204.  There  were  no  wooden  buildings  erected  in  the  borough 
of  Manhattan,  but  in  the  Bronx  1,279  were  erected  in  1906,  with  an 
avera^  value  of  $4,436.  Chicago  was  second  in  value  of  fireproof 
buildmgs,  though  the  average  value  per  building  was  but  $9,760,  and 
Brooklyn  was  Uiird,  with  an  average  value  of  $9,581.  Philadelphia 
reported  the  lai^est  number  of  brict  buildings,  10,987,  of  an  average 
value  of  $3,007.  In  St.  Louis  the  average  value  of  fireproof  buildings 
was  $10,312. 

In  wooden  biiildinga  San  Francisco  reported  the  latest  outlay, 
$14,458,894,  an  average  of  $4,438  per  building,  while  Xjha  k&%(».^ 
reported  the  largest  number  of  wooden  bvuldii^,  6,5ft4,  «cv  wT«i»%e> 
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of  $1,605  per  building.  Brooklyn's  wooden  buildings  erected  in  1906 
were  valued  at  19,479,465,  an  average  of  S3,407  Mdi;  and  Gdcaga 
erected  wooden  buildings  at  a  cost  of  ^,470,932,  an  averwe  <rf  91,3^ 
Heading,  F&.,  is  the  omj  city  reporting  no  wooden  buikmigs  exeeted 
during  the  year,  there  being  a  city  orduiance  ^xihilHting  the  erectua 
of  wooden  buildings,  while  in  10  other  cities — -DaybHi,  (Srand  R^iids, 
Indianapolis,  Los  Angeles,  Lowell,  Milwaukee,  Frovidaioe,  Rodiester, 
Scranton,  and  Toledo — the  cost  of  the  wooden  buildings  exceeded  the 
cost  of  the  fireproof  buildings  erected  within  the  year. 

PKODUCnoX. 

lo  the  following  table  will  be  found  a  statement  of  the  vahie  (4  the 
clay  products  of  the  United  States  in  1905  and  1906: 
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•  Produced  by  Onnectlcot  *1 
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This  table  shows  that  the  marketed  clay  products  of  the  United 
States  in  1906  were  valued  at  $161,032,722,  as  against  $149,697,188 
in  1905,  a  gain  of  $11,335,534,  or  7.57  per  cent. 

Of  the  output  for  1906,  the  brick  and  tile  of  this  classification,  the 
materials  which  enter  most  largely  into  structural  and  engineering 
arts,  were  valued  at  $129,591,838,  or  80.48  per  cei^t  of  the  total,  ana 
the  pottery,  or  finer  grades  of  goods,  was  valued  at  $31,440,884,  or 
19.52  per  cent  of  the  total.  In  1905  these  percentages  were  81.35 
and  18.65,  respectivelv.  In  fact  about  these  relative  proportions 
have  been  maintained  for  quite  a  number  of  years.  In  1905  the  value  of 
the  brick  and  tile  reported  was  $121,778,294  and  pottery  $27,918,894, 
and  in  1904  they  were  $105,864,978  and  $25,158,270,  respectivelv. 

Every  State  and  Territory  contributes  to  the  nations  wealtn  in 
the  production  of  clay  goods,  though  in  Rhode  Island  and  Nevada 
there  were  not  in  1906  a  sufficient  number  of  producers  to  permit  the 
publication  of  State  totals  without  disclosing  individual  statements, 
so  that  these  States  are  combined  with  contiguous  ones. 
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Vabte  t^  Ike  day  producU  of  the  United  State*,  by  Statet.  in  1905  and  190S,  thenriitg 
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Of  the  States  and  Territories  represented  by  the  48  totals  37  show 
gains  and  11  losses  in  1906.  By  a  coincidence,  in  1905  the  same 
number  of  totals  showed  increases  and  decreases,  though  the  States 
are  not  the  same.    In  1904,  23  States  showed  a  decrease  from  the 

f receding  year.  The  States  showing  a  loss  in  1906  were:  Arkansas, 
lorida,  Indian  Territory,  Maryland,  Montana,  Nebraska,  New  York, 
South  Dakota,  Vermont,  Virginia,  and  Wisconsin.  The  only  States 
to  show  losses  in  both  years  were  Arkansas,  South  Dakota,  and  Wis- 
consin. None  of  those  showing  losses,  except  New  York,  are  among 
the  leading  clay-working  States,  The  losses  are,  with  the  exception 
of  New  York,  comparativelv  small,  ranging  from  $96  in  South 
Dakota,  or  0.16  of  1  per  cent,  to  J609,740,  or  4.21  per  cent.     Notwith- 
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Btanding  New  York's  loss,  the  total  for  the  State  in  1906  is  far  greater 
than  that  for  1904,  when  it  was  $10,543,070,  or  a  gain  in  1906  over 
1904  of  $3,333,537,  or  31.62  per  cent,  thus  corroboratii^  what  was 
^ready  believed — that  1905  was  an  unusual  year  in  the  elay-working 
industries  of  New  York.  Of  the  States  showing  gains  Ohio  was 
first,  Pennsylvania  next,  and  West  Virginia  third  in  the  size  of  their 
increase.  Other  States  showing  large  gains  were  California,  Indiana, 
Kansas,  Missouri,  and  New  Jersey. 

In  the  following  table  will  be  found  a  comparison  of  the  several 
varieties  of  clay  products  marketed  in  1906  and  1906,  showing  the 
actual  gain  or  loss  in  each  variety  and  the  percentage  of  gain  or  loss 
in  each  variety: 


Value  of  the  productt  of  clay  in  Oe  United  StaUa  in 
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This  table^  more  than  any  other,  exhibits  the  indiistry  in  1906  as 
compared  with  1905  and  is  interesting  as  giving  the  status  of  the 
various  branches.  It  will  be  observed  that  only  three  products 
showed  a  decrease  from  1905,  and  in  the  only  important  one,  com- 
mon brick,  the  loss  was  so  small  as  to  be  negligible.  All  other 
important  branches  showed  large  gains  in  1906. 

The  product  showing  the  largest  actual  gain  was  fire  brick,  which 
increased  $1,471,464,  or  11.55  per  cent.  Next  to  common  brick  this 
is  the  product  of  largest  value,  reporting  $14,206,868,  as  against 
$12,735,404  in  1905. 

1116  next  largest  actual  gain  was  in  vitrified  paving,  $1,154,058, 
or  17.22  per  cent.  The  year  1905  was  unquestionably  below  the 
normal  in  this  industry,  owing  to  local  conditions,  and  in  1906  the 
industry  was  where  it  should  normally  have  been.  The  undoubted 
merit  of  vitrified  brick  when  properly  laid  as  a  paving  material  is 
becoming  reafized  more  and  more,  partly  as  a  result  of  the  educa- 
tional campaign  carried  on  by  the  makers  of  this  product,  and  its 
future  Increased  use  seems  assured.  The  use  of  this  variety  of  brick 
in  buildings  also  is  increasing,  as  its  advantages  for  this  character 
of  work  become  known. 
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The  product  showing  the  laigest  proportional  gain  was  tile  (not 
drain)  including  wall,  floor,  ana  roonng  tile;  this  product  showed  a 
g^  of  27.06  per  cent  and  is  likely  to  continue  to  snow  lar;^  propor^ 
tional  gains,  tnough  the  actual  gam  was  but  $987,172.  This  proauct 
is  the  rourth  in  actual  gain,  being  exceeded  only  by  fire  brick,  vitrified 
brick,  and  sewer  pipe. 

The  front-brick  industry  continues  to  prosper,  the  product  reported 
in  1906  bein^  valued  at  three-c{uarters  of  a  milfion  dollars  more  than 
in  1905.  This  seems  to  indicate  that  fine  buildings  in  increasing 
numbers  are  being  erected  of  brick. 

The  use  of  fancy  or  ornamental  (shape)  brick  continues  to  decline. 
This  product  is  evidently  being  displaced  by  other  forms  of  orna^ 
mentation,  probably  by  terra  cotta.  The  decrease  in  1906  was  quite 
marked— $86,788.  or  29.53  per  cent. 

The  enameled-orick  industry  is  one  that  shows  a  larsre  relative 


mcrease- 


-from  $636,279  in  1905  to  $773,104  in  1906,  or  21.50  per 
cent.  The  increased  use  of  this  product  will  probably  soon  bring 
the  value  of  the  domestic  enameled  brick  up  to  the  million  dollar 
mark. 

The  use  of  drain  tile  in  the  middle  Western  States  is  on  the  increase, 
as  indicated  by  the  figures  here  given,  which  show  that  the  product 
rose  in  value  from  $5,850,210  in  1905  to  $6,543,289  in  1906,  a  gain  of 
11.85  per  cent. 

Sewer  pipe  is  one  of  the  growing  branches  of  the  clay-working 
industries,  as  shown  by  the  gain  recorded  here,  $1,017,878,  or  lO.M 
per  cent,  which  brings  the  total  value  of  the  product  up  to  $11,114,967. 

The  pottery  industry  increased  from  $27,918,894  in  1905  to 
$31,440,884  in  1906,  a  cain  of  $3,521,990.  or  12.62  per  cent. 

The  total  gain  of  the  brick  and  tile  proaucts  was  $7,813,544,  or  6.42 
per  cent,  and  the  total  gain  for  both  brick  and  tile  and  pottery  was 
$11,335,534,  or  7.57  per  cent. 

The  following  table  shows  the  products  of  clay  in  the  United  States 
from  1897  to  1906,  inclusive,  by  varieties  of  products,  together  with 
the  total  for  each  year  and  the  number  of  operating  firms  reporting: 
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This  table  shows  thowoiulerfulficniwtU  of  this  imlustryantl  itsfjreat 
importance.  In  th*>t«>  ton  yoars  thi>  vahie  of  rlav  jmiihu-ts  has 
increased  nearlv  $100,000,IHH>.  or  loS.'J;!  per  cont,  tlu*  i^xact  littur*\s 
being  from  $6L>;;i59,t>!l  1  in  IS07  to  $ltil,U3i,7i2  in  IWfi. 

Only  throe  pnuhicts  failetl  to  n>8fh  their  maximum  vahie  in  llUHl, 
namely:  eommon  brick,  fancy  or  ornamental  brick,  and  hollow  liuilil- 
ing  tile  or  block,  and  \i\  the  value  of  thes*'  pnitUu'tfi  the  decrt>Hse  from 
the  maximum  was  very  slight.  In  fact,  altlioa>;ti  the  value  of  the 
common  briek  did  not  equal  the  maximum  of  l!H)ri.  the  igiutntitv 
reached  a  maximum  of  10,027,0;l!>,000.  K»m'y  or  ormimental  brick 
and  hollow  huiliUng  brick  or  tile  ha\'e  for  some  years  bwn  ilecreasing 
almost  steadily.  Common  brick  iiuTensed  from  the  minimum, 
6,292,532,000  in  1897,  to  10,027,0;i9,m)0  in  lUOtS,  au  inereaso  of 
4,734,507,000,  or  89.45  per  cent,  in  ten  years;  the  value  ranged  from 
21860— M  K  leoa BO 
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$26,430,207  in  1897  to  the  maximum,  $61,394,383  in  1905,  a  gain  of 
$34,964,176,  or  132  per  cent.  The  price  per  thousand  varied  from 
$4.99  in  1897  to  $6.25  in  1905. 

Vitrified  paving  brick  has  ranged  in  quantity  in  the  ten-year  period 
from  435,851,000  in  1897  to  751,974,000  m  1906,  an  increase  bf^  72.53 
per  cent,  and  in  value  from  $3,582,037  in  1897  to  $7,857,768  in  1906, 
a  gain  of  $4,275,731,  or  119.37  per  cent.  The  average  value  per 
thousand  ranged  from  $8.18  in  1899  to  $10.45  in  1906. 

Front  brick  has  made  an  almost  steady  gain  since  1897,  though  its 
minimum  quantity  and  value  were  in  1898,  when  the  former  was 
295,833,000  and  the  latter  $3,572,385.  In  1906  the  maxima  were 
reached  in  617,469,000  brick,  valued  at  $7,895,323,  a  gain  of  321 ,636,000 
brick,  or  108.72  per  cent,  and  of  $4,322,938,  or  121.01  per  cent.  The 
average  value  per  thousand  ranged  from  $10.86  in  1899  to  $13.12  in 
1905. 

The  enameled-brick  product  continues  to  increase  in  value,  the 
minimum  being  $279,993  in  1898,  when  it  was  first  separately  clas- 
sified, and  the  maximum  $773,104  in  1906,  a  gain  of  $493,111,  or 
176.12  per  cent. 

The  fire-brick  product  has  gained  in  value  steadily  since  1897, 
except  in  1904,  and  it  has  run  from  $4,094,704  in  the  former  year  to 
$14,206,808  in  1906,  a  gain  of  $10,112,164,  or  246.96  per  cent. 

In  draintile  1897  and  1906  represent  the  minimum  and  maximimi 
of  this  branch  of  the  industry,  the  product  of  the  former  year  being 
valued  at  $2,623,305  and  of  the  latter  at  $6,543,289,  a  gain  in  ten 
years  of  $3,919,984,  or  149.43  per  cent. 

In  the  sewer-pipe  industry  the  minimum  value  of  product  in  the 
period  covered  was  in  1898,  when  it  was  $3,791,057.  From  that 
year  it  has  steadily  increased  until  1906,  when  the  maximum  was 
reached— $11,114,967— a  gain  since  1898  of  $7,323,910,  or  193.19 
per  cent. 
•  The  use  of  architectural  terra  cotta  has  steadily  grown  with  the 
years,  the  value  of  this  article  increasing  from  $1,841,422  in  1897  to 
$5,739,460  in  1906,  a  gain  of  $3,898,038,  or  211  per  cent. 

Fireproofing  is  another  clay  product,  the  use  of  which  has  been 
increasing  for  several  years,  the  year  1906  showing  the  highest  prod- 
uct yet  reported.  The  minimum  was  in  1899,  when  it  was  valued  at 
$1,665,066,  and  the  maximum  was  $3,652,181,  in  1906,  an  increa^ 
of  nearly  120  per  cent. 

The  pottery  branch  of  the  industn^  with  the  exception  of  one 
year,  has  steadily  gained  in  value  from  $10,309,209  in  1897  to 
$31,440,884  in  1906,  an  increase  of  $21,131,675,  or  204.98  per  centr— 
a  most  creditable  showing. 

The  brick  and  tile  total  value  has  increased  during  the  same 
period  from  $52,050,782  to  $129,591,838,  a  gain  of  $77,541,056,  or 
148.97  per  cent. 

RANK   OF    STATES. 

In  the  following  table  will  be  found  a  statement  of  the  rank  of  the 
States  in  the  value  of  clay  products,  the  number  of  operating  finns 
reporting,  the  value  of  the  products  by  States,  and  tne  percentage 
of  total  value  produced  by  each  State  in  1905  and  1906: 
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a  Uodtitributcd  pott«Ty  producta. 

This  tablp  shows  that  t^very  State-  and  Territory  wa.s  a  producer  of 
clay  products  in  1906,  ranging  in  value  from  $58,175  in  South  Dakota, 
or  0.04  of  1  per  cent  of  the  total,  to  $31,014,165,  or  19.26  per  cent  in 
Ohio. 

Ohio  continues  to  be  the  leading  clay-working  State,  reporting 
products  valued  at  $31,014,165  in  1906.  The  prestige  of  this  State 
in  this  industry  is  not  hkely  to  be  wrested  from  her,  as  in  1906 
its  products  were  valued  at  $9,239,554  more  than  the  second  in 
rank — Pennsylvania.  In  1905  Ohio's  clay  products  were  valued  at 
$28,303,039,  or  18.91  per  cent  of  the  total.  Pennsylvania  was  sec- 
ond in  both  years,  reporting  products  valued  at  121,774,611,  or  13.52 
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per  cent  of  the  total,  in  1906,  as  compared  with  $19,124,553,  or  12.78 
per  cent  of  the  total,  in  1905.  There  was  no  chan^  in  the  relative 
rank  of  the  first  9  States,  though  West  Virginia,  whidi  was  fourteenth 
in  1905,  reporting  products  valued  at  $2,018,795,  rose  to  tenth  in 
1906,  with  products  valued  at  $2,783,312,  and  Kentucky,  which  was 
tenth  in  1905,  was  eleventh  in  1906. 

The  first  10  States  marketed  wares  in  1906  valued  at  $121,132,911; 
these  same  States  in  1905  reported  wares  valued  at  $112,954,298,  a 
gain  in  these  States  of  $8,178,613.  This  was  72.15  per  cent  of  the 
entire  gain  of  1906  over  1905.  The  first  5  States  reported  wares  val- 
ued at  $96,661,833,  or  60.03  per  cent  of  the  total;  in  1905  they 
reported  $90,975,250,  or  60.77  per  cent  of  the  total. 

Of  the  remaining  States,  13  maintained  the  same  rank  as  in  1905; 
11  advanced  in  relative  rank  and  13  fell  back  in  rank.  Of  these  the 
most  striking  instances  were  Kansas,  which  rose  from  sixteenth  to 
twelfth,  and  maryland,  which  fell  from  eleventh  to  fifteenth. 

The  number  of  operating  firms  reporting  continues  to  decrease,  not- 
withstanding the  large  number  of  plants  started  each  year,  and  is  to 
be  accounted  for  both  by  the  temporary  character  of  many  of  the 
brickyards  which  are  abandoned  at  the  close  of  one  season,  some  to 
be  opened  up  elsewhere,  and  by  the  fact  that  consoUdations  are  stiU 
going  on  which  reduce  the  number  of  firms  reporting  but  not  the 
number  of  yards.  No  attempt  is  made  to  show  the  number  of  yards 
nor  the  plants  from  which  no  sales  of  products  were  made  in  1906 — a 
considerable  number,  notwithstanding  the  prosperity  of  the  year. 
Ohio  has  the  greatest  number  of  operating  firms — 784  in  1906  and 
792  in  1905.  New  Jersey  and  New  York  are  the  only  States  of 
importance  which  show  an  increase  in  the  number  of  firms  reporting, 
the  former  having  reports  from  12  more  firms  than  in  1905,  and  the 
latter  from  4  more  nrms.  West  Virginia,  Georgia,  Massachusetts, 
Maryland,  North  Carolina,  and  Texas  also  report  an  increased  number 
of  operating  firms.  North  Carolina  reporting  the  largest  increase — 37. 

BRICK  AND  TIIiE, 

PRODUCTION. 

The  following  tables  show  the  production  and  value  of  the  building 
brick  and  other  structural  products  of  clay,  together  with  fire  brick, 
paving  brick,  and  other  clay  products  usea  in  engineering  works,  the 
rank  of  States,  and  the  percentage  of  total  value  of  each  State  in 
1905  and  1906: 
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Brick  and  Hie  products  of  the  United  States  in  1905. 
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New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  vTiginia 

Wisconsin 

Wyoming 

Other  States  6 


Total 

Per  cent  of  brick  and 

tile  products 

Per  cent  of  total  of 

clay  products 


Quantity. 


Thousands. 
158,801 


11 

87 

284 

96 

211 

26 

28 

55 

275 

26 

1,125 

279 

42 

193 

214 

147 

112 

55 

210 

194 

211 

166 

118; 

316 

19 

131 

79 

465 

15 

1,518, 

150 

24 

514 

27 

35 

1,036 

127 

6 

173 

202 

49 

15 

237 

81 

69 

186 

2 


779 
220 
205 
058 

613 
236 
984 
242 
841 
562 
024 
073 
630 
259 
273 
702 
237 
021 
446 
504 
558 
233 
741 
002 
004 
290 
369 
040 
811 
196 
880 
353 
419 
377 
933 
777 
063 
848 
379 
070 
305 
007 
161 
022 
228 
531 
048 


Value. 


1930,568 
,836 


606 

1.961 

638 

1,329 
210 
220 
326 

1,444 
206 

6,259 

1.630 
260 

1.366 
917 
862 
738 
341 

1,423 

1,264 

1, 152 
977 
782 

2,028 
157 
874 
529 

3,090 

112 

10,297 

878, 

192 

3,033 
200 
261 

6,532 

671 

57 

1,028 

1,209 

311 

86 

1,572 
566 
476 

1,260 
19 


671 
909 
376 

220 
182 
680 
929 
479 
750 
232 
072 
234 
653 
084 
330 
220 
466 
663 
787 
505 
837 
549 
957 
575 
695 
734 
809 
383 
214 
539 
424 
435 
064 
139 
814 
452 
071 
653 
898 
899 
467 
442 
385 
630 
066 
406 


Average 
price  per 
thou- 
sand. 


9,817,355 


61,394,383 
50.42 
41.01 


S5.86 
7.63 
6.96 
6.90 
6.65 

6.28 
8.01 
7.61 
5.92 
5.24 
7.86 
5.56 
5.84 
6.10 
7.07 
4.28 
5.84 
6.58 
6.21 
6.76 
6.50 
5.45 
5.88 
6.59 
6.42 
&29 
6.66 
6.67 
6.65 
7.11 
6.78 
5.82 
7.90 
5.90 
7.31 
7.27 
6.30 
5.28 
&33 
5.93 

d.  Vv 

6.33 
5.76 
6.63 
6.99 
6.88 
6.76 
9.48 


6.25" 


Vitrified 
or 


paving 
block. 


brick 


Quantity. 


Tlumsands. 


(») 
5,083 


Value. 


(°) 


90,563 
43,573 
1,950 
13,253 
75,826 
(«) 


6,112 


43,375 

(«) 


991 

(«) 
12,076 


224,086 


71,888 


9,763 
24,692 


42,648 


665,879 


(«) 


Average 
price  per 
thou- 
sand. 


$13.29 


(«) 
S51,240 


(a) 


973,247 
474,600 

15,500 
134,802 
580,695 

(«) 


81,706 


470,935 
(«) 


13,803 

(») 
149,391 


2,055,120 


750,389 


143,702 
263,449 


545, 131 


6,703,710 
5.50 
4.48 


9.50 
19.23 
10.08 

19.00 


14.00 


10.76 
10.89 

7.95 
10.17 

7.66 
14.27 


14.99 
17.96 


13.37 
14.54 


10.86 

16.00 

7.58 


13.93 

10.00 

12.37 

9.00 


9.17 


10.44 


11.50 
10.47 
21.70 


10.80 
14.72 
10.67 


12.78 
10.07 


o  Included  in  "  Other  States." 

b  Includes  all  products  made  by  less  than  three  producers  in  one  State. 


948  MIHERAIi   BESOUBCES. 

Briet  and  liU  prodwU  qf  the  UmUd  Stala  in  7905— Continued. 


Stale. 

Pnmt 

lick. 

'W 

Fsncjor 

Drain 

pipe. 

Arehl- 

cotw. 

prcSl- 

Qumtltr. 

V.11IB. 

V»liw. 

VlLlue. 

Valun. 

Valoe. 

Valoc. 

Tluxua«l, 
300 

33)  no 

Si 

302,873 
JS3,J77 

Si 

20;  00 

C) 

W 

14. IBS 

■003.  OM 

%r 

'••.-fin 

Dlitrlct  ot  Colum- 

218,000 

' 

i 
s 

693 
38,324 

3«s!3M 

if 

ias!777 
24,118 

si 

382,1100 

Si 

1^42 

|s 

ans 
lasi 

14. 3& 
12.  W 

a).  00 

11.10 

(•) 

i5.sai 

1,051, gSZ 
1,287,081 

fi§0,G3g 
430;fi8D 

Si 

s» 

s 

17,010 

Si 

(■) 

Si 

Si 

206,445 

Si 

^^r 

44,032 

'■■sr 

t'J 

n 

C) 

NB«rJor«sy 

lit. 

1,4!S 

SM,744 
ia,72S 

is.ao 

10,85 
12.01 

s.sa 

20.85 

i,B7S 

».»• 

Se.S7B 

1,814,363 

1.017,774 

IL 

S! 

874,723 

3,560.1(0 

i'.U 

i3!«n 

A'» 

Feontylvitnia 

405,015 

mTw 

103,050 

Is 

AS 

s 

(■) 

& 
!'.» 

W 

1,100 
20,370 

Ik 

2ri8,B17 

15,00 
13:77 

20,363 
S,42S 

Wutilnnon 

WflitvTistnlB 

242.245 

(■) 

(•) 

1,048 

Sfl,i4a 

2B,0S3 

I'MM 

aoe,ni 

Per  rant  of  britk 
and    tUo    piDd- 

541,500 

7,ia§,D93 

13,12 

c  930, 188 

B,850.ai0 
4.  BO 

0,097,088 
8.19 

5,003,168 
3,34 

3, 004,521 

Per  cent  ol  total 

■  Inclu<1pd  In  Other  Slab 
>  Includna  all  products  n 
t  Including  unamalBd  bri 


«  Stalcii:  CallloniiB,  Colorado, 
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Brick  and  tile  produdt  of  the  Umted  StaUs  >n  190S — Continued. 


SteU. 

bi«k». 

T^^ 

eiovB 

Flrebrtck. 

Aver- 

pX 

.r 

UiweUa- 

Total 

oent- 

VbIus. 

Value. 

Quantity. 

Value. 

»17.96 

Valoe. 
*8,000 

7.013 

(ia5.»4 

11.368,036 

90,436 

623  87 

3.760.934 

ilsMlaso 

1.603,478 
227,064 

307,10; 

2. 097]  351 

"11 

0ie,2M 
1,889,009 
1,751,618 
1,719,746 
l,«g,38U 

803.317 

s,i6a,o«: 

J,00d:7* 

654.734 

iO,0*4,»: 

1,000,  M 

17  ii 

'720,  W 
68,271 
1.329,  KB 
1,618,167 
544.678 

•s;- 

?! 

27*;  095 

8 

20, « 

i&oi 

CkUlDrnU 

-sr 

TOIWI 

3,10 

"tE"-- 

16,588 

42. 871 

103,728 

ll.SI 
17.3: 

(»} 

B,66o 

33,09 

20,fl90 
63,61k 

Id^o    and    Ne- 

1S,STS 
150,607 

5! 

■-(V)" 

6,80! 

iL 

10,000 

(') 

14, 04? 

c 

is 

i,ii7,a» 

IIS, 431 

15,00 
16.01 
3S.8S 
1  .37 

7.BS 
,1^ 

£U 

'^f' 

A- 

!I2 

388,208 
1.000 

10,  «- 

(») 

C») 

f) 

K.T. 

SSSSi 

s 

sss.iai 

t") 

846,888 

*U 

Ne»  York 

■?)"■ 

133,383 

"Si.. 

"I' SI 
7,70( 

647,257 

'»■« 

.s;«. 

1.1S8,«1 

£!» 

aia,47C 

I,5«I 
1,341 

y:3 

in 

i 

SffilSfc-: 

m,m 

\«i.xa 

780,841 

1S,S9( 
22,682 

(») 

— (Vj- 

a,  278 

& 

?g 

wSrt'^Sl*" 

(') 

(») 

('} 

1,M0 

985,132 

8.66! 

161,886 

1&71 

PeroBntotVii^" 
■nd  tUe  prod- 

1,0M,267 

3,647.716 
S.44 

6«,*BZ 

.a 

e7fl,B71 

12,7S5,4W 

3,864,111 

3.3) 

121,778,294 
100. 00 
81. 3S 

100.00 

rtji.y  prod- 

•  Including  adobei,  aquftrtum  omnir 
tUe  and  tank  blocks,  \rick  and  tile 
ehlnine;  radial  blocks,  pipe  tops  and 
due  pipe  and  flue  linings,  gas  lugs,  gl 
oven  tile,  ptivlnc  blocks,  posts,  runne 
jBwar  bpfck  and  blocks,  atcina  pomps,  I 
ft  Included  In  Other  Btatee, 
efiHiudeaaU  products  made  bj  less 


LBS^ouse  supplies,  gri 


Bayer's  tumacea,  bo 
.  burnt  clar  baUas 
.orts  aud  saltings,  i 


'  stiimpfl,  saggera,  Bcorifleis, 
belongs,  in  order  tbat  tbey 


950 
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Brick  and  tile  products  of  the  United  States  in  1906. 


Rank. 


19 
46 
34 
8 
17 
20 

43 
36 
39 
12 
40 

4 

7 
37 

9 
10 
11 
28 
32 
18 
14 
16 
21 
29 

6 
38 
27 
31 

5 
44 

3 
26 
41 

2 
42 
35 

1 
30 
48 
23 
15 
33 
45 
13 
22 
25 
24 
47 


State 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut  and  Rhode 

Island 

Delaware .•. 

District  of  Columbia 

Florida 

Georgia 

Idaho  and  Nevada 

Illinois 

Indiana 

Indian  Territory 

Iowa 

Kansas. 

Kentucky 

Louisiana 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana. 

Nebraska 

New  Hampshire 

New  Jersey 

New  Mexico 

New  York 

North  Carolina 

North  Dakota 

Ohio 

O  klahoma 

Oregon 

Pennsylvania 

South  Carolina 

South  Dakota 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 

Other  States  6 


Total 

Per  cent  of  brick  and  tile 

products 

Per  cent  of  total  of  clay 

products 


Common  brick. 


Quantity. 


Thau^inds. 

166,225 

10,953 

72,305 

278,780 

120,944 

212,648 

28,004 

32,597 

42,635 

303,286 

32,757 

1,195,210 

307,076 

41,913 

168,871 

314,371 

142,185 

116,073 

58,344 

204,238 

204,282 

206,583 

165,598 

121, 107 

257,292 

24,488 

119,501 

95,770 

413,258 

16,416 

1,535,579 

166,338 

25,972 

550,422 

33,918 

45,007 

1,027,541 

128,009 

6,064 

169,371 

211,842 

54,903 

13,836 

232,697 

99,788 

74,833 

170,496 

6,713 


10,027,039 


Value. 


$1,046,986 

93,014 

489,633 

1,962,866 

787,064 

1,503,929 

222,628 

242,085 

285,224 

1,783,988 

272,174 

5,719,906 

1,778,270 

252,606 

1,118,709 

1,376,552 

881,879 

811,185 

383,011 

1,267,771 

1,415,864 

1,178,202 

986,982 

801,420 

1,810,304 

203,365 

835,702 

716,051 

2,610,686 

,    115,131 

9,205,981 

1,041,078 

204,188 

3,243,157 

234,162 

341,127 

6,586,374 

748,648 

54, 175 

1,038,266 

1,307,199 

368,151 

85,755 

1,536,312 

708,968 

469,527 

1,109,386 

65,033 


Average 
price  per 
thou- 
sand. 


61,300,696 
47.30 
38.07 


$6.30 
8.49 
6.T7 
7.06 
6.51 

7.07 
7.95 
7.43 
6.69 
5.88 
8.31 
4.79 
5.79 
6.03 
6.62 
4.38 
6.20 
6.99 
6.56 
6.21 
6.93 
5.70 
5.96 
6.62 
7.04 
8.30 
6.99 
7.48 
6.32 
7.01 
6.00 
6.26 
7.86 
5.89 
6.90 
7.58 
6.41 
5.85 
8.93 
6.13 
6.17 
6.71 
6.20 
6.60 
7.10 
6.27 
6  51 
9.69 


Vitrified  paving  brick  or  block. 


6.11 


Quantity. 


Thousands, 


6,239 


(«) 

122,227 
45,725 
2,160 
16,930 
78,199 
(«) 
(°) 
(») 
(») 


6,229 


57,414 
(«) 


(«) 
10,787 


202,978 


93,417 


(a) 


9,609 
47,002 


52,149 


751,974 


Value. 


(«) 


(•) 


(«) 
(«) 
1,306,476 

502,509 

20,231 
185,990 
658,392 

(«) 

(•) 

(«) 

(«) 


81,814 


539,700 
(«) 


163,900 


1,955,360 


996,347 


156,476 
578,164 


637,880 


7,857,768 
6.06 
4.88 


Average 
price  per 
thou- 
sand. 


$11.62 


12.00 
18.49 
11.93 

1&36 


13.99 
26.50 
10.60 
ia99 

9.33 
ia99 

8.42 
14.13 

laoo 

15.04 
15.60 


13.13 
ia68 


9.40 

1&95 

8.00 


14.98 

laoo 

15.20 

laoo 


9.63 
8.00 


ia67 


13.00 

laoo 


]6l28 
12.07 


12.23 


ia45 


/ 


o  Included  In  "  Other  States." 

ft  Includes  all  products  made  by  less  than  3  producers  in  1  State. 
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BnckandtileprodMUo/the  United  Statei  in  1906— Coatinaed. 


BtaU. 

Front  bri 

t. 

(».1UB). 

Bewer 

Arohl- 

cotta 
(valUB). 

RuiH. 

Itt)-. 

v.„. 

1 

Fancy 
(TalQB) 

Fire- 
(value). 

tanOt. 

S 

SOT 
18,421 

i" 

2m;t7( 

a 

Ml.  35 
20,00 
11.2 

i3!ai 

t2,3g£ 

(•) 

(•) 

fLTianM.'y.'.'.'.'.'.'.'.'.'. 

l:i» 

3.7«6 
30,545 

e:i» 

»§a7,4T7 

KM,  932 

ao 

'^°Rhlicl^aA.^°^.. 

m 

L 

pS""'*^"'™''''" 

2,(m 

S'ffi 

li 

as 

1S.B8 

231,000 

(■) 

30,022     341,298 

"JD.m 

1,DG2,5B& 
1.37S,M1 

g^ 

i? 

33j;0IS 

Indtan  Territory 

Vaaa 

29  [oil 

fr 

1,7X1,611 
J,  315 

ii 

C) 

C! 

314,001 

S! 

1,2I»,238 

(■>) 

A-'». 

,s;i=. 

a.  71 
1  -» 

1  -01 
1  M 

K 

lois 

(Vr 

13, 2W 

C) 

1,682,022 

IS3,Z37 

B 

067,987 

owo_. ..*.!'.. .v.'.;;!;! 

,.) 

& 

23,424. 

«», 

iM'im 

307,353 

iSSSSiSS^.. -..::: 

107;iS5 

8 

ie,Tii 

3;«52 

iii 

!S,fl78 

392,131 
1!J,7T0 

.J;3 

wis- 

313,881 

(") 

o^auiiiv;;;;:;;: 

Total 

Fercentof  brlokaod 

WW,  223 
.78 

3S,aai 

0.543,288 
6.06 

2,4as,eJ3 

k4e7,i» 

340.703 

eiT.wi 

7.s»s,sa 
a.  OS 



11, 114. W 
S.S8 

5.738,400 
4.43 

3.S7 

3,B52,IS1 

UUnoti.  Uaiylatid,  1 
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Bride  and  tik  produeU  of  the  United  State*  in  ;90£— Continued. 


State. 

Hollow 
build- 
ing tUe 

btocka 

not' 
(iBliie) 

stove 
lining 

Firebrick. 

Total 

Rank 

IS" 

(tbou- 

V.,... 

SI 

{Tal- 

19 

AlBtMia* 

{») 

a,  OS 

™,1.- 

■,7.« 

»23.l»2 

os,osj 

'  93|eei 

E110B4 

4.»^633 
1.784.006 

1,613,701 

Jii 

282,889 

III  2341641 

m7B0 

3.411,027 

2,432.371 

;|i 

tkIosi 

10,079.611 
lB3.SQft 

i2,aoe:3a 

'24i;iii 

GOS.tK 

"ii 

1,406,468 
1,80).  963 

SS 

i, 966.078 
1,458.324 

T-" 

ciifomilv;;;:: 

Colorado 

& 
?! 

ids! 

» 

tae,co3 

m 

36 

DLstrtct   of  Ca- 

X.300 

& 

Is 

2D.  a 

!!:S 

C) 

t') 

7.000 

« 

,„ 

^2^ 

S! 

ISJ 

34.330 

44Z,14J> 

InilLn  Territory 

*■« 

i<B,m 

('J 

£'»i 

Kontueky 

».721 
8( 

a;  461 

U,a78 

SS 

10.  OS 

17.S0 

(') 

C'l 

MlailMlppl'.V.'.'" 

^?n7 

13, 0« 

470>i» 
6.000 

(') 

C) 

70,  au 

Nebraska 

N™llaml»lll«. 

New  York.".',"" 
North  Carolln... 
North  Dakota... 

(») 

<S» 

li 

^ 

i,i«a.*Qi 

C) 

m,m 

^'n 

M 

,.,,». 

m,«S| 

J 

,.i: 

15.3% 

133,  <11 

9.27 

4W 

i,Baj,«( 

110, 8M 

r&t,Tu 

13.It 

'f 

?=£{.;;; 

& 

3»,au 

Mini 

S,IUt 

0,861.  MO 

I" 

«),513 

X.1II 

18.29 
14.09 

m.n 

SS1.2K 

.39 
14.94 

(') 

18|l37 
B,4» 

^ 

Si 

—,iV"" 

<■*» 

6B,7BT 

IH.M 
17.86 
13,  so 

""i'.im 

2,«6t 

g 

(') 

Si 

1.11 

WyomloB 

OlWsutex... 

*Md"lllS  prod- 

£',,. 

966,M7 

78.017 

B.ua^ 

166,  «7 

1 

t.oM.sga 

770.  S3a 

,„ 

ts.u 

1.988, 3H 

138.691,836 
100.00 

80.48 

lOD.OO 

''"%V''pr''iIdi 

>  lacluding  adobes,  oaiiarlum  OTDamenti,  art  lerrn  cotta,  aaiayera'  suppllea.  bolter  and  locomotiTe 
tile  and  tank  blocka.  brick  and  tile  for  chemical  purposes,  burnt  elay  ballast,  chlmner  pipe,  flnei  aod 
tops,  charcoal  Fumaces,  cooduits.  crucibles,  flue  ind  furnaee  lining,  gaa  loss,  glaBs-bouee  ■uppUei. 
grave  markpra,  Insulators,  muffles,  oven  tile,  radial  chimney  brick  and  lilocis,  retorts  and  setUDgs, 
rustic  Btumpa,  saMers.  scoriflers,  aewpr  brick  and  blocks,  sleeves  ana  naulss.  stooe  pumps,  timnel 
blocka,  vilrinpd  curbing,  wall  coping,  and  well  brick  and  tile, 

A  Included  In  "Other  States." 

tlndudMull  products  made  by  less  then  three  producers  in  one  State. 

ii  The  total  ot^'Other  Slates"  la  dlatributod  among  the  States  to  which  it  belongs  in  order  that  tl»y 
may  lie  lully  represented  in  the  totals. 


CLAY-WORKING  INDUSTRIES.  95? 

These  tables  show  the  details,  'bv  States,  of  the  production  of  the 
coarser  clay  products  in  1905  ana  1906.  The  total  value  of  these 
products  in  1906  was  $129,591,838,  as  compared  with  $121,778,294  in 

1905,  a  gain  of  $7,813,544,  or  6.42  per  cent.  The  gain  of  these  prod- 
ucts in  1905  over  1904  was  $15,913,316,  or  15.03  per  cent. 

The  common  building  brick  is  still  and  perhaps  always  will  be 
the  clsLj  product  of  greatest  value.  In  1906  10,027,039,000  of 
this  variety  were  reported,  valued  at  $61,300,696.  This  product 
increased  from  9,817,355,000  brick  in  1905  to  10,027,039,000  m  1906, 
an  increase  of  209,684,000,  or  2.13  per  cent.  In  1904  the  common 
brick  reported  numbered  8,665,171,000,  valued  at  $51,768,558. 

New  York  continues  to  be  the  largest  producer  of  common  brick,  re- 
porting 1 ,535,579,000  in  1906,  valued  at  $9,205,981,  or  $6  per  thousand. 
In  1905  New  York  reported  1,518,196,000  common  brick,  valued  at 
$10,297,214,  or  $6.78  per  thousand.  The  quantity  for  1906  is  15.31 
per  cent  of  the  production  of  the  entire  Umted  States,  and  the  value 
IS  15.02  per  cent  of  the  total.  In  1904  New  York's  product  of  common 
brick  was  1,169,233,000,  valued  at  $6,783,528,  or  $5.80  per  thousand. 
The  larger  part  of  this  product,  as  shown  elsewhere,  comes  from 
the  Hudson  River  region.  Illinois  was  the  next  largest  producer 
of  common  brick,  reporting  for  1906  1,195,210,000  brick,  valued 
at  $5,719,906,  or  $4.79  per  thousand.  In  1905  this  State  reported 
1,125,024,000  brick,  valued  at  $6,259,232,  or  $5.56  per  thousand.  As 
in  New  York  the  Hudson  River  region  is  the  great  common-brick 
producing  territory,  so  in  Illinois  the  great  common-brick  producing 
region  is  Cook  County,  and  the  declme  in  price  there  brought  the 
average  for  the  whole  State  to  $4.79,  the  lowest  for  several  years. 
The  only  other  State  to  report  more  than  a  billion  common  brick 
was  Pennsylvania,  which  marketed  1,027,541,000  brick,  valued  at 
$6^586,374  or  $6.41  per  thousand.  As  in  1905,  while  this  State  was 
third  in  quantity,  it  was  second  in  value  of  common  brick,  and  the 
average  value  per  thousand  was  greater  than  that  for  either  New 
York  or  Illinois.  The  value  of  common  brick  in  Pennsylvania 
exceeded  that  of  Illinois  by  $866,468,  although  the  quantity  in  the 
latter  State  was  greater  than  that  of  Pennsylvania  by  1 67,669,000.  In 
1905  Pennsylvania  reported  1,036,777,000  brick,  valued  at  $6,532,814, 
or  $6.30  per  thousand.     Ohio  was  fourth  in  Quantity  and  value  in 

1906,  reporting  550,422,000  common  brick,  valued  at  $3,243,157,  or 
$5.89  per  thousand,  and  New  Jersey  was  fifth,  reporting  413,258,000 
brick,  valued  at  $2,610,686,  or  $6.32  per  thousand.  The  other  States 
range  from  Kansas,  with  314,371,000  brick,  valued  at  $1,376,552,  or 
$4.38  per  thousand,  to  South  Dakota,  with  6,064,000  brick,  valued 
at  $54,175,  or  $8.93  per  thousand,  though  California's  278,780,000 
common  brick  were  valued  at  $1,962,866,  or  $7.05  per  thousand. 

The  average  price  per  thousand  for  common  brick  ranged  from 
$9.69  in  Wyoming  to  $4.38  in  Kansas,  the  average  for  the  whole  coun- 
try being  $6.1 1  per  thousand.  The  State  whose  average  per  thousand 
most  nearly  approaches  the  general  average  was  Tennessee,  with  an 
average  of  $6.13  per  thousand.  In  value  common  brick  constituted 
47.30  per  cent  of  the  brick  and  tile  products  and  38.07  of  all  clay  prod- 
ucts; in  1905  these  percentages  were,  respectively,  50.42  and  41.01. 

The  vitrified  paving  brick  in  1906  numbered  751,974,000,  valued  at 
$7,857,768,  or  $10.45  per  thousand.  In  1905  the  number  was 
665,879,000,  and  the  value  $6,703,7 10,  an  increase  in  1906  oi  ^^  ,^^^  f^^ 
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in  number,  or  12.93  per  cent,  and  an  increase  of  17.22  per  cent  in  value. 
In  1905  this  industry,  because  of  local  conditions,  showed  a  loss  of 
nearly  a  million  dollars  in  value,  but  the  gain  of  1906,  $1,154,058| 
indicates  that  the  industry  has  recovered  from  the  setback  and  is  in 
its  normal  condition — one  of  activity  and  growth.  The  value  of  the 
product  in  1904  was  $7,557,425,  so  that  the  value  of  the  product  in 
1906  was  $300,343,  or  3.97  per  cent,  more  than  that  for  1904.  Ohio, 
owing  to  natural  advantages,  continues  to  be  the  largest  producer, 
reporting,  in  1906,  202,978,000  vitrified  brick,  valued  at  $1,955,360. 
This  is  nearly  27  per  cent  of  the  total  product  of  the  country  and  24.88 
per  cent  of  the  total  value.  In  1905  this  State  produced  slightly 
more  than  one-third  of  the  total  output  and  a  little  less  than  one-third 
of  the  total  value.  Illinois  and  Pennsylvania  were  next  in  order  of 
production  and  value.  Illinois,  where  probably  the  largest  plants 
are  located,  reported  122,227,000  brick,  valued  at  $1,306,476,  or 
$10.69  per  thousand,  and  Pennsylvania  93,417,000  brick,  valued  at 
$996,347,  or  $10.67  per  thousand.  Kansas  ranked  fourth,  reporting 
78,199,000  brick,  valued  at  $658,392,  or  $8.42  per  thousand.  In  1905 
Ohio  reported  224,086,000  vitrified  brick^  valued  at  $2,055,120,  or 
$9.17  per  thousand;  thus,  while  the  quantity  and  value  in  this  State 
decreased,  the  average  value  per  thousand  increased  from  $9.17  in 
1905  to  $9.63  in  1906.  The  average  price  per  thousand  ran^d  from 
$8  in  Nebraska  and  Oklahoma,  to  $26.50  in  Idaho  and  JN^evada. 
As,  however,  none  of  these  are  important  producing  States  a  better 
idea  of  the  actual  range  of  the  average  would  be  obtained  by  taking 
$8.42  in  Kansas  as  one  extreme  ana  $16.26  in  Washington  as  the 
other,  with  the  general  average  for  the  country  M  $10.45.  In  1905 
the  average  value  per  thousand  for  the  whole  country  was  $10.07. 
Vitrified  brick  in  1906  was  6.06  per  cent  of  the  brick  and  tile  products, 
and  4.88  per  cent  of  all  clay  products;  in  1905  these  percentages  were, 
respectively,  5.50  and  4.48. 

Front  brick  reported  in  1906  numbered  617,469,000,  valued  at 
$7,895,323.  or  $12.79  per  thousand;  in  1905,  541,590,000  were  re- 
ported, valued  at  $7,108,092,  or  $13.12  per  thousand.  The  number 
m  1906  gained  75,879,000,  or  14.01  per  cent,  and  the  value  11.08  per 
cent,  rennsylvania,  Ohio,  and  New  Jersey  were  the  leading  States, 
in  the  order  named,  in  the  production  of  front  brick  in  1906  as  in  1905, 
the  first  reporting,  in  1906,  151,138,000,  valued  at  $1,761,991,  or 
$11.66  per  thousand,  the  second  90.310,000,  valued  at  $1,025,590,  or 
$11.36  per  thousand,  and  the  third  62,138,000,  valued  at  $896,887, 
or  $14.43  per  thousand.  In  1905  these  States  reported  front  brick 
valued,  respectivelv,  at  $1,683,031,  $1^074,007,  and  $852,744.  The 
average  value  per  tnousand  for  front  bnck  in  these  States  in  1905  was: 
Pennsylvania,  $12.81 ;  Ohio,  $12.01 ;  New  Jersey,  $15.86.  In  1905 
Missouri  was  fourth,  with  a  product  valued  at  $362,996;  in  1906 
California  was  fourth,  reporting  a  product  valued  at  $501,746.  The 
average  value  per  thousand  ranged  from  $27.66  in  Wasiiington  to 
$9.23  m  Kentucky,  with  an  average  for  the  whole  coimtiy  of  $12.79; 
in  1905  the  general  average  was  $13.12  per  thousand.  *  Li  1906  this 
product  was  6.09  per  cent  of  the  value  oi  the  brick  and  tile  products 
and  4.90  per  cent  of  all  clay  products;  in  1905  these  percentages 
were,  respectively,  5.84  and  4.75. 

The  drain-tile  industry  is  one  of  growing  importance,  the  total 
value  in  1906  being  *6,5^^,*2.^^.    Ot  tHs  total  the  States  of  Indiana, 
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Illinois,  Iowa,  Michigan,  and  Ohio  reported  tile  marketed  to  the  value 
of  $5,982,489,  or  91.43  per  cent  of  the  total.  Drain  tile  was  5.05  per 
cent  of  the  brick  and  tile  products  and  4.07  per  cent  of  all  clay  prod- 
ucts in  1906;  in  1905  these  percentages  were,  respectively,  4.80  and 
3.91. 

Sewer  pipe  is  growing  steadily  in  importance.  In  1905  its  value 
was  $10,097,089,  which  in  1906  had  increased  to  $11,114,967,  a  gain 
of  $1,017,878,  or  10.08  per  cent.  It  is  produced  in  26  States,  but  in 
only  9  of  these  did  a  sufficient  number  of  producers  report  to  enable 
State  totals  to  be  published  without  divulging  individual  statements. 
Of  these  9  States,  Ohio  is  the  leading  one,  reporting  sewer  pipe 
marketed  to  a  net  value  of  $3,987,360,  as  compared  with  $3,550,160 
in  1905.  Missouri  was  the  secona  largest  producer,  with  an  output 
valued  at  $1,208,236,  and  Pennsylvania  was  third,  reporting  $985,635. 
These  States  maintained  the  same  rank  in  the  production  of  sewer 
pipe  in  1905  and  1904,  and  in  each  year  they  produced  more  than  one- 
naif  of  the  entire  product.  Sewer  pipe  was  8.58  per  cent  of  the  brick 
and  tile  products  in  1906  and  8.29  per  cent  in  1905,  and  it  was  6.90 
per  cent  of  all  clay  products  in  1906  and  6.74  per  cent  in  1905. 

Architectural  terra  cotta  may  be  considered  one  of  the  wares  of 
the  highest  grade  in  the  brick  and  tile  classification,  and  its  produc- 
tion would,  therefore,  naturally  be  looked  for  in  few  States.  I^  is 
reported  from  only  13  States,  and  of  these  in  only  4  can  the  totals  be 
given  without  disclosing  individual  statements,  and  nearlv  one-half 
of  the  product  must  be  concealed  under  "other  States.  Of  the 
States  for  which  totals  may  be  given  in  1906  New  Jersey  is  the  largest 
producer;  and  in  fact  it  will  be  violating  no  confidence  to  say  that 
were  totals  for  all  States  to  be  given,  New  Jersey  would  still  be  the 
leading  State,  reporting  a  product  valued  at  $1,682,022,  or  29.31  per 
cent  or  the  total  for  the  country;  in  1905  also  New  Jersey  was  first, 
with  a  product  valued  at  $1,614,263.  New  York  was  second  in  both 
1905  and  1906,  the  value  of  its  product  being  $874,722  in  1905,  and 
$967,987,  or  16.87  per  cent  of  the  total,  in  1906.  This  product  con- 
stituted 4.43  per  cent  of  the  brick  and  tile  products  and  3.57  per 
cent  of  all  clay  products  in  1906,  and  4.11  per  cent  and  3.34  per 
cent,  respectively,  in  1905. 

Fireproofing  is  of  a  lower  grade  than  architectural  terra  cotta  and  is 
reported  from  18  States,  the  totals  for  only  8  of  which  can  be  pub- 
lisned.  Of  these  eight.  New  Jersey  was  first  in  1906,  reporting  a  prod- 
uct valued  at  $1,399,233,  or  38.31  per  cent  of  the  total;  in  1905  this 
State's  product  was  valued  at  $1,017,774,  or  37.48  per  cent  of  the 
total.  Ohio  was  second  in  both  years.  Illinois,  which  was  fourth 
in  1905,  with  a  product  valued  at  $323,550,  was  third  in  1906,  with 
a  product  valued  at  $409,171,  displacing  Indiana,  which  reported  a 
value  of  $323,015.  The  value  of  fireproofing  was  less  than  3  per  cent 
of  the  value  of  the  total  brick  and  tile  products  in  1906,  and  only  2.27 
per  cent  of  that  of  all  clfey  products;  in  1905  these  percentages  were, 
respectively,  2.47  and  2.01. 

The  use  of  hollow  building  tile  or  block  appears  to  be  spreading 
geographically,  as  it  was  reported  from  27  States  in  1906  as  against 
21  States  in  1905  and  20  in  1904.  The  value  of  the  product  declined 
from  $1,094,267  in  1905,  to  $934,357  in  1906.  Ohio  is  the  largest 
producer  of  this  ware,  reporting  $365,842,  or  39.15  percent  of  the  total, 
m  1906,  and  $317,516,  or  29.02  per  cent  of  the  total,  in  1^^^-    \x^ 
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1905  New  Jersey  was  second  and  Indiana  third;  in  1906  Iowa  was 
second  and  Indiana  third. 

Tile,  not  drain,  embraces  some  of  the  most  interesting  of  the  clay 
products,  such  as  roofing  tile,  floor,  wall,  and  art  tile.  All  of  these 
products  are  used  in  the  higher  class  of  buildings,  and  as  the  struc- 
tures erected  in  this  country  are  continually  improving,  these  prod- 
ucts may  be  expected  to  show  steady  gains.  Tile,  not  drain,  was 
made  in  19  States  in  1906,  but  in  only  8  are  there  a  sufficient  number 
of  producers  to  permit  of  the  publication  of  totals  without  disclosing 
confidential  returns.  Ohio  was  the  leading  producer,  reporting 
$1,523,410,  or  32.87  per  cent,  out  of  a  total  value  of  $4,634,898  in 
1906.  New  Jersey  was  second  in  value  of  product  and  Pennsylvania 
third.     These  relative  standings  were  the  same  in  1905. 

The  stove-lining  industry  is  more  widespread  than  would  be  sup- 
posed, this  product  being  reported  from  13  States  in  1906,  though  the 
principal  production  is  in  the  Eastern  States.  Pennsylvania  was 
the  leading  State,  reporting  a  product  worth  $203,674  in  1906,  with 
Massachusetts  second  witn  |186,815,  and  New  York  third  with 
$131,908.     These  relative  positions  were  fnaintained  in  1905. 

Fire  brick  is  one  of  the  most  important  branches  of  the  clay-work- 
ing industries.  Fire  clay  suitable  for  the  manufacture  of  fire  brick  is 
found  in  many  States,  and  into  some  States,  where  it  does  not  occur 
in  suitable  quality,  it  is  imported  for  the  manufacture  of  refractory 
wares.  The  following  figures  for  quantity  represent  the  product 
reduced  to  the  equivalent  of  the  standard  9-inch  brick.  Fire  brick 
was  reported  from  39  States  in  1906.  Pennsylvania  was  the  largest 
producer,  reporting  374,857,000  fire  brick,  valued  at  $6,854,640,  or 
$18.29  per  thousand;  for  1905  this  State  reported  312,470,000  fire 
brick,  valued  at  $5,771,795,  or  $18.47  per  thousand,  a  gain  in  1906 
of  62,387,000  brick,  or  about  20  per  cent,  and  of  $1,082,845,  or  about 
19  per  cent.  Pennsylvania  alone  produced  in  1906  48.63  per  cent 
of  tne  fire  brick  of  the  United  States  and  48.25  per  cent  of  the  value. 
Ohio  was  second  in  both  years,  producing  109,675,000  fire  brick  in 
1906,  valued  at  $1,675,630,  or  $15.23  per  thousand,  against  94,742,000 
brick,  valued  at  $1,427,919,  or  $15.07  per  thousand,  in  1905.  Missouri 
was  third  in  both  years  in  quantity,  reporting  70,201,000  fire  brick 
in  1906  and  62,239,000  in  1905,  and  third  in  1906  in  value,  with  a 
total  of  $1,324,895,  or  $18.87  per  thousand.  In  1905,  however,  Mis- 
souri was  passed  by  New  Jersey,  whose  fire-brick  product  was  valued 
at  $1,393,448,  as  compared  with  Missouri's  value  of  $1,117,209, 
though  the  quantity  reported  by  New  Jersey  was  but  52,149,000 
brick.  In  1906  New  Jersey  was  fourth  in  value  of  product,  $954,081, 
but  fifth  in  quantity,  with  39,415,000  fire  brick,  the  fourth  State  being 
Kentucky,  with  50,022,000  brick.  The  latter  State  was  fifth  in  value, 
$898,527.  The  other  States  are  comparatively  small  producers. 
New  York  being  the  largest,  reporting  for  1906  13,605,000  brick, 
valued  at  $451,783,  or  $33.21  per  thousand.  The  average  value 
per  thousand  ranged  from  $10.05  in  Michigan  to  $44.68  in  Montana, 
with  an  average  or  $18.43  for  the  whole  country.  As  in  other  varieties 
of  brick,  these  extremes  are  in  States  of  small  production.  Fire  brick 
composed  10.96  per  cent  of  the  brick  and  tile  products  and  8.82  per 
cent  of  all  clay  products  in  1906;  in  1905  these  percentages  were  10.46 
and  8,51,  r^pectively. 
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Ohio  is  the  leading  State  in  the  clay  industry  as  a  whole,  but  when 
the  coarser  products  are  considered — brick  and  tile  of  this  classifica- 
tion— Pennsylvania  is  the  leading  State,  its  output  being  valued  in 
1906  at  $19,363,794,  or  14.94  per  cent  of  the  total;  and  in  1905  at 
$17,778,122,  or  14.60  per  cent,  a  gain  in  1906  of  $1,585,672,  or  8.92 
per  cent.  Ohio  ranks  second,  with  products  valuea  at  $17,023,806, 
or  13.14  per  cent  of  the  total,  a  gain  in  1906  over  1905  of  $1,744,838, 
or  11.42  per  cent.  New  York,  with  its  large  common-brick  industry, 
was  thira  in  both  years,  notwithstanding  the  decrease  in  the  value 
of  its  product.  In  1906  the  value  of  New  York's  brick  and  tile  pro- 
duction was  $12,008,260,  or  9.27  per  cent  of  the  total;  in  1905  it  was 
$12,858,617,  a  loss  in  1906  of  $850,357,  or  6.61  per  cent.  Illinois  was 
fourth  in  both  years  and  New  Jersey  fifth.  In  fact,  there  was  no 
change  in  the  relative  rank  of  the  first  9  States.  Kansas  was  thirteenth 
in  1905  and  tenth  in  1906,  displacing  Kentucky,  which  became 
eleventh  in  1906.  There  were  no  changes  of  importance  in  the  rela- 
tive ranks  of  the  States;  Maryland  showed  the  greatest  change,  drop- 
ping from  fourteenth  place  in  1905,  with  products  valued  at  $1,885,009, 
to  eighteenth  place  in  1906^  with  products  valued  at  $1,763,040,  a 
loss  of  $121,969,  or  6.47  per  cent. 

The  first  7  States — Pennsylvania,  Ohio,  New  York,  Illinois,  New  Jer- 
sey, Missouri,  and  Indiana — each  contributing  over  $5,000,000, 
reported  products  in  1906  valued  at  $82,978,065,  or  64.03  per  cent 
of  the  total;  these  States  in  1905  contributed  brick  and  tile  products 
valued  at  $79,106,146,  or  64.96  per  cent. 

HUDSON    RIVfeR   REGION. 

One  of  the  most  interesting  centers  of  the  clay-working  industries 
is  the  region  along  the  Hudson  River  from  Cohoes,  N.  Y.,  to  New  York 
City,  on  the  east,  and  Jersey  Citv,  N.  J.,  on  the  west.  Ten  counties 
are  included  in  this  region,  9  in  New  York  and  1  in  New  Jersey.  This 
region  for  many  jrears  has  been  almost  the  exclusive  source  of  supply 
for  New  York  fcity  for  common  building  brick.  As  1905  was  sucn  a, 
phenomenal  year  in  the  history  of  the  industry  along  the  Hudson,  the 
product  increasing  31.36  per  cent  in  quantity  and  56  per  cent  in  value 
over  1904,  the  year  1906  was  naturally  lool^ed  forward  to  with  much 
interest.  As  a  natural  reaction  from  the  high  prices  of  1905  a  break 
was  almost  sure  to  come.  The  season  opened  with  prices  high — from 
$9  to  $11  per  thousand  for  common  bnck — but  by  midsummer  such 
prices  had  attracted  producers  in  adjacent  States,  the  market  broke, 
and  prices  fell  to  $5.50  and  $6  per  thousand. 

The  total  number  of  brick  marketed  from  these  10  counties  by  135 
firms  in  1906  was  1,274,372,000,  valued  at  $7,672,639,  or  $6.02  per 
thousand,  as  compared  with  1,297,389,000  brick,  valued  at  $9,063,753, 
or  $6.99  per  thousand,  in  1905,  a  decrease  of  23,017,000  brick,  or  (mly 
1.77  per  cent,  but  a  decrease  in  value  of  $1,391414,  or  15.35  per  cent. 
Compared  with  1904,  however,  1906  showed  a  large  increase  in  both 
quantitv  and  value — 286,728,000  brick  and  $1,862,525— ;-thus  empha- 
sizing the  fact  that  1905  was  a  most  extraordinary  year  in  this  region. 
The  unusual  activity  in  1905  served  to  stimulate  the  industry,  and 
as  a  consequence  yards  that  had  been  idle  or  producing  but  small 
quantities  of  brick,  or  that  were  about  to  be  abandoned,  were  put  into 
operation  and  the  number  of  firms  reporting  increased  from  129  \\v. 
1905  to  135  in  1906. 
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New  YcM'k's  portion  of  this  region,  contributing  about  94  per  cent 
of  the  total,  showed  the  entire  loss  in  quantity.  New  Jersey's  portion 
gaining  in  quantity,  but  losing  slightly  in  value.  The  loss  in  quan- 
tity in  New  York  was  31,266,000  brick,  or  2.54  per  cent,  and  the  loss 
in  value  was  $1,385,107,  or  16.08  per  cent.  New  York  also  showed 
a  gain  of  6  in  fimis  reporting. 

This  product,  1,198,400,000  common  brick,  composes  78.04  per  cent 
of  New  York's  total  output  of  common  brick,  and  was  greater  than 
the  common-brick  product  in  any  other  State  of  the  Union,  Illinois 
nearly  approaching  it  with  1,195,210,000  brick.  The  value  of  New 
York's  portion  of  this  region,  $7,228,041,  was  greater  by  $641,667 
than  the  value  of  the  common  brick  reported  from  Pennsylvania, 
that  State  reporting  the  largest  value  next  to  New  York,  and  the 
value  of  the  common  brick  market^  by  this  district  in  1906  was 
exceeded  by  the  value  of  all  the  clay  products  of  only  5  States, 
namely,  Ohio,  Pennsylvania,  New  Jersey,  New  York,  and  Illinois. 
Of  the  counties  incluHed  in  this  region,  Kockland,  in  which  Haver- 
straw  is  located,  reports  the  largest  product,  287,538,000  brick,  valucKl 
at  $1,823,371,  with  Ulster  second,  reportinj^  261,970,000  brick,  valued 
at  $1,391,013.  These  two  counties  were  also  the  first  and  second  in 
1905.  Rockland's  production  of  common  brick  in  1906  was  exceeded 
by  only  7  States  outside  of  New  York,  namely,  Geor^a,  Illinois,  Indi- 
ana, Kansas,  New  Jersey,  Ohio,  and  Pennsvlvania;  and  Ulster's 
froduct  was  exceeded  by  only  the  foregoing  States  and  California, 
n  1905  Dutchess  was  the  third  county  in  production,  reporting 
182,807,000  brick;  but  in  1906  Orange  produced  182,103,000  brick, 
while  Dutchess  fell  to  fourth  place,  with  154,456,000  brick.  The 
average  value  per  thousand  in  1906  ranged  from  $5.31  in  Ulster 
County  to  $6.79  in  Columbia  County.  In  1905  the  prices  ranged 
from  $6.49  in  Ulster  to  $7.59  in  Greene  County.  The  average  for  the 
whole  New  York  region  was  $6.03  in  1906  and  $7  in  1905. 

The  product  reported  from  Bergen  County,  N.  J.,  increased  from 
67,723,000  brick  in  1905  to  75,972,000  brick  in  1906,  though  the  value 
decreased  from  $450,605  to  $444,598,  and  the  average  value  per  thou- 
sand decreased  from  $6.65  in  1905  to  $5.85  in  1906. 

Prgduction  of  common  brick  in  the  Hudson  River  district  from  Cohoes  to  New  York  City 

in  1905  and  1906^  by  counties. 


County. 
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Dutchess 

Greene 
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Rensselaer 

Rockland 

Ulster 

Westchester 

Total  for  New 

York 

Bergen  County,  N.  J 
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1905. 
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report- 
ing. 


10 
6 

16 
6 
8 
5 

34 

23 
9 


117 
12 


Quantity 
(thou- 
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71,992 

82,260 
182,807 

49,338 
141,930 

17,200 
324,583 
278,656 

81,000 


1,229,666 
67,723 


. 

Aver- 

Value. 
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price 

thou- 
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$496,029 

S6.89 

596,663 

7.25 

1,237,597 

6.77 

374,720 

7.59 

1,015,776 

7.16 

89,900 

5.23 

2,407,500 

7.42 

1,806,691 

6.49 

588,272 

7.26 

8.613,148 

7.00 

450,605 

6.65 

1906. 


12a  \    \,7«7,388  i  9,063,753        6.99 
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12 

6 

16 

6 

10 

7 

32 
24 
10 
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12 
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Quantity 
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72,936 

79.500 
154,456 

61,467 
182,103 

24,900 
287,538 
261,970 

73.530 


1,198,400 
75,972 


1,274,372 


Value. 


$454,392 

539,850 

883,607 

370, 131 

1,130,683 

143,550 

1,823,371 

1,391,013 

491,444 


7,228,041 
444,598 


7,672.630 


Average 
price  per 
thou- 
sand. 


$6.23 
6.79 
5.72 
6.02 
6.21 
5.77 
6.34 
5.31 
6.68 


6.03 
5.85 


6.02 
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POTTERY. 

INTRODUCTION. 

The  pottery  industry,  which  ten  or  twelve  years  ago  was  only  of 
minor  importance,  reached  in  the  year  1906  a  stage  in  its  history 
which  may  be  regarded  as  one  of  considerable  magnitude,  the  value 
of  its  products  reaching  $31,440,884.  The  industry  has  reached  a 
distinctive  position,  not  only  in  the  commercial  world  but  in  the 
artistic  world  as  well.  This  position  has  been  won  only  bv  the  ear- 
nest desire  and  effort  on  the  part  of  the  potters  of  the  Umted  States  to 
improve  their  products.  It  is  safe  to  say  that  some  of  our  potters  are 
now  turning  out  ware  the  equal  in  every  way  of  that  imported,  and  it 
is  hoped  that  it  will  be  only  a  question  of  a  little  time  when  the  United 
States  will  be  producing  large  quantities  of  pottery  equal  to  the  best 
European  product,  and  when  the  lovers  of  fine  pottery  will  not  find  it 
necessary  to  go  abroad  to  satisfy  their  demands.  At  present  the 
domestic  production  is  nearly  three-fourths  of  the  consumption,  and 
it  is  steaaily  gaining.  The  demand  for  fine  pottery  is  increasing  at 
such  a  rate,  however,  that  imports  are  almost  keeping  pace  with 
domestic  production,  the  former  increasing  at  the  present  time  at 
the  rate  or  10.48  per  cent  and  the  latter  at  the  rate  of  12.62  per  cent 
per  annum. 

The  total  value  of  the  pottery  products  rose  from  $27,918,894  in 
1905  to  $31,440,884  in  1906,  a  gain  of  $3,521,990,  or  12.62  per  cent. 
The  gain  in  1905  over  1904  was  $2,760,624,  or  10.97  per  cent.  While 
this  gain  in  the  value  of  the  pottery  products  should  be  very  satisfac- 
tory to  the  potters  of  the  coimtry,  the  evident  improvement  in  the 
quality  of  the  ware  is  of  much  greater  moment  and  gives  promise  of 
a  still  greater  development  in  the  future. 

In  collecting  the  figures  for  1906  the  schedule  of  inouiry  was  so 
changed  as  to  combine  the  production  of  yellow  and  Rockingham 
ware  with  that  of  stoneware,  since  there  was  only  one  State  in  1905 
in  which  there  were  sufficient  producers  reported  to  permit  the  pub- 
lication of  State  totals  for  any  of  these  wares  witnout  disclosing 
individual  returns.  C.  C.  ware  was  combined' with  white  granite, 
semiporcelain,  etc.,  for  the  same  reason,  and  bone  china,  delrt,  and 
belleek  ware  were  combined  with  china.  In  all  of  these  instances 
the  products  were  so  nearlj  related  in  body  that  it  was  thought  that 
they  could  be  combined  without  sacrificing  the  accuracy  of  the  infor- 
mation furnished. 
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The  following  tables  show  the  statistics  of  the  production  of  the 
pottery  industry  in  the  United  States  in  1905  and  1906: 

Vahte  of  pottery  prodacti  in  1905,  by  varieliet  ^  prothicti,  by  Slaltt. 
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Vabte  <^ potUry  produett  in  1905,  byvarittiet  o/prodtieti,  ^  SUUei — Continued. 
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FuIiM  o/  pottery  productt  in  1906,  by  varietUi  of  productt,  by  State*. 
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V^ut  of  pottery  produtU  in  1906,  by  varUlies  of  productt,  by  Stalei— Continued. 
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As  in  former  years,  pottery  products,  except  earthenware  and  stone- 
ware, are  reported  from  but  few  States.  White  ware,  or  what  is 
known  as  "general  ware,"  is  produced  in  but  9  States,  sanitary  ware 
in  but  7  States,  and  porcelain  electrical  supplies  in  but  9.  Where, 
however,  there  are  less  than  3  producers  in  any  State,  the  total  for 
that  State  is  not  given.  This  is  done  in  order  to  prevent  the  disclos- 
ing of  individual  returns;  honce  some  of  these  columns  have  figures 
for  only  a  few  States,  the  others  being  grouped  under  "  Other  States," 

Red  earthenware  was  reported  from  31  States,  Ohio  being  first  with 
a  product  valued  at  t206,258,  compared  with  $137,705  in  1905,  which 
gave  Ohio  the  third  rank  as  a  producer  of  this  ware.  Massachusetts, 
which  was  first  in  1905  with  a  product  valued  at  $185,074,  was  second 
in  1906,  with  a  product  valued  at  $171,160.  Pennsylvania  was  third 
in  both  years.    The  total  value  of  this  product  in  1906  was  $909,262, 
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as  compared  with  $780,637  in  1905,  a  gain  of  $128,625,  or  16.48  per 
cent.  This  product  was  reported  by  187  operators  in  1905,  and  by 
186  in  1906.  It  constituted  2.89  per  cent  of  the  value  of  pottery 
products  in  1906  and  2.80  in  1905. 

Stoneware  and  yellow  and  Rockingham  ware  were  reported  from  30 
States,  Ohio  being  the  leading  one  with  a  product  valued  at  $1 ,581 ,732 ; 
Illinois  was  second,  and  Pennsylvania  third.  The  total  value  of  these 
products  in  1906  was  $4,193,884,  and  $3,969,016  in  1905,  a  gain  of 
$224,868,  or  5.67  per  cent.  Two  hundred  and  sixty-three  operators 
reported  in  1905  and  255  in  1906.  These  wares  were  13.34  per  cent  of 
the  pottery  products  in  1906  and  14.21  per  cent  in  1905. 

C.  C.  ware,  white  granite,  semiporcelain,  and  semivitreous  ware 
were  reported  for  1906  to  the  value  of  $14,152,503,  as  compared  with 
$13,196,614  in  1905,  a  gain  in  1906  of  $955,889,  or  7.24  per  cent.  The 
wares  represented  by  this  colunm,  which  are  the  general  household 
wares,  compose  the  bulk  of  what  is  known  as  pottery,  and  Ohio  is  the 
leading  producer,  reporting  wares  valued  at  $9,735,072,  or  68.79  per 
cent  or  the  total.  New  Jersey  is  second  with  products  valued  at 
$1,436,246,  or  10.15  per  cent  of  the  total.  West  Vii^inia  is  third. 
These  products  made  up  45.01  per  cent  of  the  total  clay  products  in 
1906,  and  47.26  per  cent  in  1905. 

China,  including  bone  china,  delft,  and  belleek  ware  increased  in 
value  from  $1,558,730  in  1905  to  $1,787,776  in  1906,  a  gain  of  $229,046, 
or  14.69  per  cent.  These  products  are  reported  from  4  States,  for  only 
2  of  which  are  totals  given.     New  Jersey  is  the  leading  State,  with 

¥roducts  valued  at  $1,065,986,  and  New  York  second  with  $657,817. 
hese  products  constituted  5.69  per  cent  of  the  pottery  products  in 
1906,  and  5.58  per  cent  in  1905. 

Sanitary  ware  was  reported  from  7  States  in  1906,  and  the  product 
increased  in  value  from  $4,597,145  in  1905  to  $5,098,310  in  1906,  a 
gain  of  $501,165,  or  10.9  per  cent.  New  Jersey  is  the  lea^ling  State 
m  the  production  of  this  ware,  reporting  a  value  of  $3,742,045.  or 
73.4  per  cent  of  the  total.  Indiana  was  second,  though  the  proauct 
fell  off  somewhat  in  this  State,  and  West  Virginia  was  third.  In 
1905  it  was  possible  to  give  totals  for  only  2  States,  but  the  number 
of  firms  reporting  this  ware  so  increased  that  in  1906  it  was  necessary 
to  conceal  the  totals  for  only  2  States. 

The  porcelain  electrical  supply  branch  of  pottery  appears  to  have 
been  in  a  flourishing  condition.  The  product  increased  in  value 
from  $2,253,061  in  1905  to  $2,838,284  in  1906,  a  gain  of  $585^223,  or 
25.97  per  cent.  This  product  was  reported  from  7  States  m  1905 
and  9  States  in  1906,  and  composed  9.03  per  cent  of  the  pottery  total 
in  1906  and  8.07  per  cent  of  the  total  in  1905. 

Ohio  was  the  leading  pottery-producing  State  in  1906,  with  wares 
valued  at  $13,990,359,  or  44.50  per  cent  of  the  total;  in  1905  this 
State's  pottery  products  were  valued  at  $13,024,071,  or  46.65  per 
cent  of  the  total.  New  Jersey  was  second  in  rank  of  production, 
reporting  $7,282,658,  or  23.16  per  cent  of  the  total  of  1906,  and 
$6^655,334,  or  23.84  per  cent  of  the  total  of  1905.  New  York  was 
thu'd  in  1905,  her  pottery  products  being  valued  at  $1,627,730,  or 
5.83  per  cent  of  the  total;  but  in  1906  Pennsylvania  passed  New 
York,  the  former  reporting  wares  valued  at  $2,410,817,  or  7.67  per 
cent  of  the  total  as  compared  with  $1,868,347,  or  5.94  dot  cent  of  the 
total  for  the  latter,  ^evf  Xoik  lakine  fourth  place.  West  Virginia 
was  fifth   in  both,  years,  \iu\,  m\Xv  \W  \Kt5,^  ^^k^  ^lant  at  Newell 
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in  full  operation  this  State  will  probably  exceed  Pennsylvania  in 
value  of  output.  As  it  is,  tliis  State  is  making  steady  gains  in  the 
value  of  its  pottery  products,  having  increas^  from  $1,195,805  in 
1905  to  $1,588,555  in  1906,  a  gain  of  $392,750,  or  32.84  per  cent. 
TTiere  are  practically  no  other  changes  in  relative  rank.  Iowa  fell 
from  fifteenth  to  sixteenth;  Missouri,  which  was  eighteenth  in  1905, 
rose  to  fifteenth  in  1906,  and  Colorado  fell  from  sixteenth  to  eight- 
eenth, the  remaining  States  were,  with  two  exceptions,  the  same. 

The  number  of  finns  reporting  pottery  sales  increased  from  533  in 
1905  to  540  in  1906,  notwithstanding  the  numerous  combinations 
and  idle  plants.  Ohio  has  the  largest  number  of  firms,  123  in  1905 
and  126  m  1906,  New  Jersey  and  r ennsylvania  each  reported  49  in 
1905,  but  in  1906  the  former  reported  57  and  the  latter  46,  New 
York  had  23  reporting  in  1905  and  25  in  1906,  West  Virginia  12  in 
1905  and  13  in  1906,  Illinois  24  and  23,  and  Indiana  17  and  18. 

The  value  of  the  white  ware,  exclusive  of  sanitary  ware  and  porce- 
lain electrical  supplies,  was  $15,940,279,  as  compared  with  $14,755,344 
in  1905,  a  gain  of  $1,184,935,  or  8.03  per  cent.  The  gain  of  this  ware 
in  1905  over  1904  was  $977,400,  or  7.09  per  cent.  These  products 
composed  50.70  per  cent  of  the  pottery  products  in  1906  and  52.85  in 
1905,  while  if  sanitary  ware  be  added,  most  of  which  is  made  with  a 
high-grade  body,  the  total  value  of  high-grade  ware  in  1906,  would  be 
$21,038,589,  or  66.91  per  cent  of  all  pottery  products. 


TRENTON,    N.    J.,    AND   EAST   LIVERPOOL,    OHIO. 

While  pottery  products  are  reported  from  37  States,  in  only  6  is 
high-grade,  general  ware  made,  namely,  New  York,  New  Jersey, 
Pennsylvania,  Mwyland,  West  Virginia,  and  Ohio.  Of  these,  two, 
New  Jersey  and  (Jhio,  are  considered  the  great  pottery-producing 
States.  In  the  former  almost  the  entire  product,  93.25  per  cent, 
comes  from  one  city — Trenton — while  the  great  pottery  center  of  Ohio 
is  East  Liverpool.  This  city  is  not  to  the  State  what  Trenton  is  to 
New  Jersey,  but  produces  43.98  per  cent  of  the  pottery  products  of 
the  State.  Nevertheless  Trenton  and  East  Liverpool  are  considered 
the  leading  pottery  centers  of  the  country,  and  for  this  reason  a  table 
has  been  prepared  showing  the  pottery  products  of  these  centers. 

Value  of  pottery  products  of  Trenton,  N.  J. ,  and  East  Liverpool,  Ohio,  in  1905  and  1906, 

by  varieties. 


Variety. 


Stoneware  and  yellow  and 
Rockingham  ware 

White  ware,  C.C.  ware,  white 
gianite,  semiporoelainwa  re, 
andaemivitreous  porcelain 
ware 

China,  bone  china,  delft  and 
bdleek  ware 

Sanltanr  ware 

Porcelain  electrical  supplies. . 

Miscelianeoasa 


1905. 


Trenton. 


East 
Liverpool. 


Totol 

Per  cent   of  total   pottery 
product 


$1,610,926 

945,917 

3,042,147 

535,206 

35,637 


6,160,833 
22.10 


$83,060 


5,227,037 


625,247 
151,257 


5,986,601 
21.44 


Total. 


$83,060 


6,837,963 

945,917 
3,042,147 
1,060,453 

186,894 


12,156,434 
43.54 


1906. 


Trenton. 


$1,436,246 

1,065,986 

3,372,054 

778,649 

138,693 


6,791,428 
21.60 


East 
Liverpool. 


$72,492 


5,317,016 


604,906 
158,303 


6,152,717 
19.57 


Total. 


$72,492 


6,753,262 

1,065,986 

3,372,054 

1,383,455 

296,806 


12,944,145 
41.17 


a  Including  art  and  chemical  pottery,  stilts,  pins,  and  spurs  for  potXAitf  \3i»ft\  "^x«^a\xv  ^ocix  ^\A. 
•buUer  knobs,  stems  and  mantel  rings,  etc 
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This  table  showi^  that  these  2  cities  continue  remarkably  close 
together  in  the  total  value  of  their  products,  though  Trenton's 
increase  over  East  Liverpool  in  1906  is  considerably  more  than  it 
has  been  since  figures  have  been  prepared  by  this  office,  being  $638,71 1 , 
or  10.38  per  cent,  more  than  East  LiverpooPs  product.  The  next 
OTeatest  aiflference  was  in  1903,  when  it  was  $417,989  in  favor  of 
Trenton;  and  the  smallest  difference  was  in  1901,  when  it  was  only 
$13,036.  The  difference  in  1905,  in  Trenton's  favor,  was  $183,222, 
while  in  1904  the  difference  was  $264,088.  Trenton  produces  no 
yellow  or  Rockii^ham  ware  and  East  Liverpool  reports  no  china  or 
sanitary  ware.  In  Trenton  there  was  a  decrease  in  the  value  of  the 
white  ware  of  $174,680,  while  East  Liverpool  reported  a  gain  of 
$89,979  in  this  variety  of  ware.  The  largest  gain  in  any  one  item 
was  in  sanitary  ware  reported  from  Trenton — $329,907.  Each  of 
these  cities  reported  several  times  more  pottery  than  aiw  other  State, 
except,  of  course,  the  two  in  which  they  are  located.  The  two  cities 
together  produced  41.17  per  cent  of  the  pottery  products  of  the  whole 
country  in  1906,  Trenton  reporting  21.60  per  cent  and  East  Liverpool 
19.57  per  cent. 

CONSUMPTION. 

The  pottery  imports  into  the  United  States  in  1906  were  valued 
at  $13,231,102  and  the  production  at  $31,440,884,  a  total  of 
$44,671,986.  After  deducting  the  exports,  domestic,  $1,118,450, 
and  foreign,  $41,151,  there  appears  to  have  been  a  net  consumption 
of  $43,512,385,  of  which  the  domestic  production  was  72.26  per 
cent,  the  highest  percentage  reached  except  in  1902.  In  1905  the 
domestic  production  was  71.81  per  cent  of  the  consumption,  and  it 
was  70.66  per  cent  in  1904.  In  1902,  however,  it  was  72.91  per 
cent,  which  is  the  highest  point  reached  since  this  office  began  pub- 
lishing pottery  statistics. 

IMPORTS  AND  EXPORTS. 

The  following  table  shows  the  value  of  imports  of  clay  products 
from  1902  to  1906,  inclusive.  It  will  be  seen  that  the  total  value 
has  increased  every  year.  The  total  for  1906  is  the  largest  ever 
recorded,  having  nsen  from  $12,148,141  in  1905  to  $13,406,899  in 
1906,  an  increase  of  $1,258,758,  or  10.03  per  cent.  In  1905  the 
increase  was  5.74  per  cent,  and  in  1904  it  was  only  0.28  of  1  per  cent. 

Value  of  earthenware,  china,  brick,  and  tile  imported  and  entered  for  consumption  in  the 

United  States,  1902-1906. 


Year. 


1902 
1903 
1904 
1905 
1906 


Pottery. 

Brick,  fire 

brick,  tile, 

etc. 

Brown 
earthen 

and 

common 

stone 

ware.* 

China  and 
porcelain, 
not  deco- 
rated. 

China  and 
porcelain, 
decorated. 

Total. 

$58,926 
95,890 
81,951 

100,618 
96,400 

$1,016,010 
1,234,223 
1,329,146 
1,157,673 
1,312,326 

9,897,588 

9,859,144 

10,717,871 

11,822,376 

$9,570,534 
11,227,701 
11,270,241 
11,976,062 
13,231,102 

$235,737 
228,589 
218, 170 
172,079 
175,797 

Grand 
total. 


$Q,806,2n 
11,456,290 
11,488,411 
12,148.141 
13,406,899 


a  1tmAu^Vd%  "RocStfa^ham  ware. 
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As  will  be  noted,  practically  all  of  the  imports  are  pottery.  In 
1906  pottery  constituted  98.69  per  cent  and  brick  and  tile  1.31  per 
cent  of  the  imports,  and  in  1905  the  percentages  were  98.58  and  1.42. 
respectively.  Of  these  pottery  imports,  99.27  per  cent  was  general 
ware  and  only  0.73  of  1  per  cent  was  of  the  lower  grade  wares  in 
1906,  and  in  1905,  99.16  per  cent  was  general  ware  and  0.84  of  1  per 
cent  was  common  wares. 

The  following  table  shows  the  exports  of  clay  products  of  domestic 
manufacture  from  the  United  States  from  1902  to  1906,  inclusive: 

Exports  of  clay  wares  of  domestic  manufacture  from  the  United  States^  1902-1906, 


Brick. 

Pottery. 

Year. 

Building. 

Fire 
(value). 

Total 
(value). 

Eartben 

and 

stone 

ware 

(value). 

Cbina 
(value). 

Total 
(value). 

Grand 

total 

(value). 

Quantity 
(thou- 
sands). 

Value. 

1908 

3,995 

8,783 

25,012 

34,242 

27,758 

$31,304 
63,774 
179,866 
263,876 
247,625 

$470,130 
375,503 
407,519 
536,002 
637,441 

$501,434 
439,277 
587,385 
799,878 
885,066 

$555,340 

527,689 

697,381 

882,069 

1,003,969 

$49,306 

61,312 

94,358 

101,485 

114,481 

$604,646 

589,001 

791,739 

983,554 

1,118,450 

$1,106,080 

1903 

1,028,278 

1904 

1, 379, 124 

1906 

1,783,432 

1906 

2,003,516 

From  this  table  it  will  be  seen  that  the  value  of  the  exports  of 
clay  products  increased  from  $1,783,432  in  1905  to  $2,003,516  in 
1906,  the  largest  ever  recorded,  and  a  gain  of  $220,084,  or  12.34  per 
cent.  The  increase  in  1905  over  1904  was  $404,308,  or  29.32  per 
cent. 

The  gain  in  the  exports  of  brick  and  tile  was  $85,188,  or  10.65  per 
cent,  and  the  pottery  exports  increased  $134,896,  or  13.72  per  cent. 
Of  these  exports,  the  earthenware,  etc.^  was  89.76  per  cent  and  the 
china  10.24  per  cent.  For  the  first  time  the  pottery  exports  ex- 
ceeded $1,000,000  in  value.  Building  brick  showed  a  decrease  of 
6,484,000  brick  and  of  $16,251,  making  the  gain  in  the  value  of  fire 
brick  exported  $101,439.  The  average  value  per  thousand  for  build- 
ing brick  exported  was  $8.92  in  1906  and  $7.71  in  1905. 

CTiA.'Y  PRODUCTS  IN  VARIOUS  STATES. 

The  following  table  gives  the  statistics  of  clay  products  from  1902 
to  1906,  inclusive,  for  the  more  important  clay-working  States,  and 
will  be  of  interest  to  those  who  desire  to  compare  the  growth  of  the 
industries  in  these  States  for  several  years.  Owing  to  the  changes 
in  the  classification  of  the  products  in  some  of  the  minor  items,  the 
figures  do  not  always  represent  solely  the  values  of  the  products 
named,  though  the  classincation  as  given  in  the  tables  is  the  nearest 
that  can  be  made  without  reconstructing  them  entirely.  The  item 
"Miscellaneous''  under  each  State  includes  all  products  not  other- 
wise classified,  and  those  which  could  not  be  published  separately 
without  disclosing  individual  returns. 
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Clay  products  of  the  Uniud  StaUs,  by  Staltt,  from  190i  to  1906. 
CALIFORNIA. 


ProdiKt. 

1S02.            loa 

19M. 

IMS. 

19MI. 

""■cnmrnon- 

1BI,Ma,<X» 

'"■^1 

2.W,  §98,000 

(302)872 

(34:B79 
(53,350 

378.780,000 
(1.962,805 

Vllrifled^'* 

".',5.00 
R, ess,  ODD 

(200,332 

(411,380 

(180, 4B8 

'as 

S2SS,7IS 

ss,..« 

(568.626 
(tl|l2S 

tl£,OU 

'"aLZ".'':: 

1! 
P 

H0.ai2 

&^»~:SS;: 

Archltteiu^'  tor™  cott..  .do. . . . 

FIreprooflng do 

Tlkt,  nocdtaln do.... 

Potlerj: 

(«:o23 

MlwelUncoua do.... 

(261, a» 

(207,887 

n:2ia.m 

(2.831,  M3 

(3. 624,73* 

Number  of  opsratiiig  flnns  re- 

89 

"S 

121 

1 

CONNECTICUT  AND  RHODE  ISLAND. 


™S^'^?:.v.-.v.::;:::;:: 

l.ie.  885,000 

(9.10 
(e.OB 

a,™ 

188,808,000 
(1,032,204 

(14.« 

3,0«0,D0a 

'&.m 
w 

'    (6.28 

^^tlty 

"i.... 

Store  uniii;;:::::'.:::::".:do::::     ii2,75o 

(") 

a 

Pottery:  » 

Ea  rthenwire  and  sloneware. 

4JS:S 

»'S:S 

£:.|7. 

S,™ 

&« 

(1  217,678 

(1.206,089 

(1,21S,60B 

(l,a»,S78 

Numhet  ol  opemting  Hniw  re- 

21 

23 

43 
23 

41 

30 

^ 
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Clay  products  of  the  United  States^  by  States ^  from  1902  to  190& — Continued. 

GEORGIA. 


Product. 


1902. 


Brick: 

Common— 

Oaantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. . 

Fire do.... 

Stove  lining do — 

Draintile do 

Sewer  pipe do 

Architectural  terra  cotta.  .do 

Fireprooflng do — 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

Yellow     and     Rockingham 

ware value. . 

Miscellaneous do 

Total  value 


Number  of  operating  firms  re- 
porting.   

Rank  of  State 


223,705,000 

$1,114,527 
$4.98 


5,150,000 

$46,560 

$9.04 

(«) 
(«) 


$174,008 
$91,000 
$21,660 


$16,464 
,460 


$1,508,669 


103 
19 


1903. 


257,844,000 

$1,305,896 

$5.06 

(«) 
$10.93 

2,915,000 

$25,748 

$8.83 

$2,100 

$73,600 

(«) 

$162,068 
$85,500 


$21,942 


$54,168 


$1,731,022 


99 
15 


1904. 


269,815,000 

$1,374,318 

$5.09 

(«) 
$12.00 

3,924,000 

$42,064 

$10.72 

(«) 
$28,100 

(«) 
$8,099 
$165,068 

(«) 

(«) 

•   («) 


$22,057 


$281,230 


$1,920,936 


103 
12 


1905. 


275,841,000 

$1,444,479 

$5.24 

(«) 
$14.00 

2,667,000 

$28,676 

$10.75 


$73,050 


$21,890 

'$320,"  isi" 


$2,119,746 


95 
12 


1906. 


303,286,000 

$1,783,988 

$5.88 

(°) 
$13.99 

2,094,000 

$20,747 

$9.91 


$51,310 


$12,000 
$221,000 
(«) 
(«) 
(«) 


$20,257 
$291,322 


$2,400,624 


99 
13 


ILLINOIS. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front — 

Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. . 

Fire do..:. 

Draintile do 

Sewer  pipe do 

Aitdiitectural  terra  cotta.  .do 

Fiieproofing do 

Tito,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

Yellow     and     Rockingham 

ware value.. 

C.  C.  and  white  granite  ware, 

value 

Semlvitreous  porcelain  ware, 

value 

MifloeUaneouB value.. 

Total  value 

Number  of  operating  firms  re- 
porting.  

Rank  of  State 


1,023,681,000 

$5,131,621 

$5.01 

91.116,000 

$830,784 

$9.22 

20,943,000 
$240,466 
$11.48 
$11,893 
$199,048 
$603,783 
$360,149 

$1,000,765 
$358,015 
$257,049 


$602,708 

(«) 
$56,256 

$130,303 


$0,881,840 


515 
4 


1,015,541,000 

$5,388,589 

$5.31 

96,568,000 

$1,015,710 

$10.52 

25,122,000 
$274,723 
$10.93 
$12,927 
$233,106 
$892,807 
$532,858 

$1,198,477 
$335,838 
$283,426 


$694,770 

$168,363 
$159,203 


$11,190,797 


502 
4 


999,310,000 

$5, 167, 165 

$5.17 

121,073,000 

$1,234,703 

$10.20 

21,299,000 

$251,762 

$11.82 

$11,733 

$217,008 

$1,002,463 

$550,344 

$324,264 
$194,471 


$801,946 


$1,021,588 


1,125,024,000 

$6,259,232 

$5.56 

90,563,000 

$973,247 

$10.75 

30,447,000 

$348,354 

$11.44 

$13,567 

$176,692 

$1,051,852 

$580,538 

$323,550 


$880,857 


$10,777,447 


492 

4 


$1,744,897 


$12,361,786 


460 
5 


1,195,210,000 

$5,719,906 

$4.79 

122,227,000 

$1,306,476 

$10.69 

30,022,000 

$341,298 

$11.37 

$11,635 

$236,032 

$1,052,588 

$587,805 

(«) 
$400,171 

(«) 


$935, 193 
$2,034,077 


$12,634,181 


466 
5 


a  Included  in  miscellaneous. 

h  Stove  lining  included  in  fire  brick  in  1903. 

c  Included  in  C.  C.  and  white  granite  ware. 
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Clay  products  of  the  United  States,  by  States,  from  1902  to  190& — Continued. 

INDIANA. 


Product. 

1902. 

1903. 

1904. 

1905. 

1906. 

Brick: 

(Common— 

Qna"tity. ... 

305,233,000 

$1,710,385 

$^.60 

45,933,000 

$441,494 

$9.61 

24,866,000 

^15,202 

$8.65 

$10,398 

$66,725 

294,890,000 

$1,697,190 

$^.76 

47,864,000 

$482,967 

$10.09 

24,742,000 

$232,487 

$9.36 

(«) 
$115,526 

$1,014,706 
$363,212 

(«) 

(«) 
$463,062 

$73,160 

(a) 
(«) 
$1,252,295 

283,707,000 

$1,677,714 

$5.91 

51,859,000 

$513,203 

$9.90 

19,890,000 

$197,890 

$6.95 

(«) 
$130,216 

(«) 
$1,205,717 
$294,000 

(a) 
$210,800 

(«) 
$65,390 

(«) 
$425,000 
$1,182,653 

279,073,000 

$1,630,072 

$^84 

43,573,000 

$474,600 

$16. 89 

S,  212, 000 

^B31,353 

$10.42 

$15,520 

$163,728 

(«) 
$1,267,691 
1^,680 

(•) 
$393,965 

(«) 
$74,462 

(«) 
$496,000 
$1,321,482 

307,076,000 
$1,778,270 

Value ..'. 

Averaee  per  M 

Vitrified— 

Quantity 

45,725,000 
$502,509 

Value..' 

Averaite  Der  M 

$10.99 

Front- 
Quantity 

35.090,000 
$395,368 

Value 

Avera^  per  M 

$11.27 

Fancy  or  ornamental,  value . . 

Fire do 

Stove  linimr do 

$4,700 
$140,351 
(«) 

Draintlle do 

Sewer  pipe do 

Architectural  terracotta  ..do 

Fireproofing do 

Tile,  not  drain do 

Pottery: 

Earthenware     and     stone- 
ware   value . . 

C.  C.    ware,   wliite  granite, 
semiporcelain    and    semi- 
vitreous    porcelain    ware, 
value 

$807,516 
$311,223 

$342,854 
$579,896 

$28,780 

(«) 
(«) 
$769,260 

$1,373,441 
$486,897 

(•) 
$323,015 

(•) 
$73,324 

(a) 

Sanitary  ware value. . 

Miscellaneous do 

$435,000 
$1,636,359 

Total  value 

$5,283,733 

$5,694,625 

$5,902,589 

$6,499,573 

$7,168,234 

Number  of  operating  firms  re- 
porting  

512 
6 

490 
6 

465 
6 

441 
6 

419 

RanK  of  State 

6 

IOWA. 


Brick: 

Common — 

Quantity 

228,142,000 

$1,575,959 

$6.91 

23,905,000 

$232,056 

$9.71 

7,504,000 

$80,711 

$10. 76 

$1,600 

$850 

191,323,000 

$1,355,129 

$7.06 

21,888,000 

$232,510 

$10.62 

12,815,000 

$135,849 

$10.60 

(«) 
$975 

(6) 
$1,028,383 

(«) 

207,041,000 

$1,440,758 

$6.96 

19,231,000 

$199,528 

$10.38 

7,994,000 
$91,269 
$11.42 
(«) 
(«) 
(«) 
$1,294,134 

193,259,000 

$1,366,653 

$^.07 

13,253,000 

$134,802 

$10. 17 

5,676,000 

$60,669 

$10.60 

168,  Sn,  000 

Value 

Average  per  M 

Vitrified- 

Quantity 

16.930,000 
$185,990 

Value ..'. 

Average  per  M 

$10.99 

Front — 

Quantity 

6,871,000 

$101,795 

$11.48 

Value . . ' 

Average  i)er  M 

Fancy  or  ornamental,  value. . 

Fire do.... 

Stove  lining do 

$809 

$990 

Draintile do 

Sewer  pipe do 

Architectural  terra  cotta .  .do 

$672,212 
(a) 
(«) 

$103,824 
$2,590 

$43,387 
$130,057 

$1,509,226 

$1,721,614 

Fireproofing,    terra-cotta   lum- 
ber,    and     hollow     building 
block  or  tile value  . . 

•file,  not  drain do 

$131,191 
(«) 

$52,922 
$156,444 

$161,658 
$4,300 

$66,050 
$203,156 

$137,554 
(«) 

$68,650 
$113,490 

$162,664 

Pottery: 

Earthenware     and     stone- 
ware   value. . 

Miscellaneous do 

$54,600 

$122,725 

Total  value 

$2,843,336 

$3,093,403 

$3,460,853 

$3,392,122 

$3,469,027 

Number  of  operating  firms  re- 
porting  

325 

8 

304 

8 

327 
9 

306 
9 

304 

Bank  of  State 

9 

a  Included  in  miscellaneous. 

b  Stove  lining  included  in  fire  brick  in  1903. 
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Clay  products  of  the  United  States ^  by  States y  from  1902  to  1906 — Continued. 

KENTUCKY. 


Product 


Brick: 

Common — 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

value 

Average  per  M 

Front — 

Quantity 

Value 

Average  per  M 

Fire value. . 

Stove  lining do 

Dralntile do. . . . 

Sewer  pipe do 

Ardiitectural  terra  cotta  ..do 

Fireprooflng do 

Tile,  not  drain do 

Pottery: 

Earthenware     and     stone- 
ware   value 

Miscellaneous do 


Total  value. 


Number  of  oi)erating  firms  re- 
port ing. 

Rank  of  State 


1902. 


112.728,000 

$659,612 

$5.85 

(«) 
(«) 
$13.80 

6,172,000 

$47,027 

$7.62 

$605,448 

(«) 
$26,039 

(«) 


$237,469 


$137,043 
$160,405 


$1,873,043 


111 
15 


1903. 


123.309,000 

$689,403 

$5.59 

(«) 
(«) 
$15.20 

6,869,000 

$53,769 

$7.83 

$873,294 

(6) 
$20,621 

(«) 


(a) 
$222,420 


$139,827 
$191,625 


$2,190,959 


113 
11 


1904. 


138,677,000 

$796,074 

$5.74 

(a) 

$14.91 

2,178,000 

$20,571 

$9.44 

$680,084 

(«) 
$26,564 

(«) 


$157,613 
$406,371 


1905. 


120 


147,702,000 

$862,330 

$5.84 

(a) 

$14.27 

11,568,000 

$128,777 

$11.14 

$739,  a% 


$28,865 
(«) 


$296,949 


$157,083 
$193,287 


$2,087.27?    $2,406,350 


121 
10 


1906 


142.185,000 

$881,879 

$6.20 

(«) 
(«) 
$14.13 

11,893,000 

$109,771 

$9.23 

$898,527 


$27,350 


$296,391 


$167,209 
$211,287 


$2,502,423 


117 
11 


MARYLAND. 


Brick: 

Common — 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

value 

Average  per  M 

Front- 
Quantity  

Value 

Average  i)er  M 

Fancy  or  ornamental. value. . 

Fire do.... 

Stove  lining do 

I>raintile do ... . 

Sewer  pipe do 

Architectural  terra  cotta  .do 

Tile,  not  drain do. . . . 

Pottery: 

Earthenware  and  stone- 
ware   value. . 

Yellow     and     Rockingham 

ware value. . 

C.  C.  and  white  granite 
semiporoelain  and  semi- 
vitreous   porcelain    ware, 

value 

MiaoeUaneous value.. 


Total  value. 


Nomher  of  operating  firms  re- 
porting.   

Rank  of  State 


141,235,000 

$879,995 

$6.23 

(•) 
$15.51 

3,457,000 

$45,375 

$13. 13 

(«) 
$277,290 
$21,540 
$2,105 
(«) 
(«) 
(«) 


$13,651 


$505,722 
$160,684 


$1,905,362 


68 
13 


147,663,000 

$976,969 

$6.62 

(«) 
(«) 
$9.46 

2,728,000 

$40,479 

$14. 84 

(«) 
$272,295 

$1,355 


a) 


$16,428 


$450,000 
$151,295 


$1,908,821 


50 
14 


160,279,000 

$1,048,850 

$6.54 

(«) 
(«) 
$10.08 

2,245,000 

$37,537 

$16. 72 

(«) 
$235,136 

(«) 
$2,848 


$13,440 


$382,500 
$151,746 


$1,872,057 


63 
13 


210,446,000 

$1,423,663 

$6.76 

(a) 

$17.96 

1,426,000 

$24,118 

$16.91 

(«) 
$224,667 
$32,890 
$4,703 


$13,325 


$526,001 


$2,249,367 


68 
11 


204,238,000 

$1,267,771 

$6.21 

(a) 
(a) 
$15.60 

2,266,000 

$31,968 

$14.11 

(«) 
$266,980 
$32,200 
$3,315 


I 


$17,499 


$352,000 
$164,806 


$2,136,539 


70 
15 


a  Included  in  miscellaneous. 

ft  Stove  lining  included  in  fire  brick  in  1903. 
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Clay  products  of  the  United  States y  by  States ^  from  1902  to  1906 — Continued. 

MASSACHUSETTS. 


Product. 


Brick: 

Common — 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  jwr  M 

Front- 
Quantity 

Value 

Average  i)er  M 

Fancy  or  ornamental. value. . 

Fire do 

Stove  lining do 

Architectural  terra  cotta.  .do 

Firq?roofing do 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

C.  C.  and  white  granite  ware, 

value 

MisoeUaneouB value. . 


1902. 


241,376,000 

$1,529,671 

16.34 


3,631,000 

169,230 

$19.07 

(«) 

$54,342 
$133,752 
(«) 

$67,418 


$206,806 
$314,446 


Total  value. 


$2,375,667 


Number  of  operating  firms  re- 
porting  

Rank  of  State !.... 


90 
10 


1903. 


190,812,000 

$1,236,103 

$6.48 


2,625,000 

$52,450 

$19.96 

(«) 
$200,225 

lb) 


$196,382 
$421,525 


$2,108,685 


86 
12 


1904. 


165,435,000 

$1,012,226 

$6.12 


$14.00 
«21.67 


2,000 


$193,633 
$451,199 


$1,729,058 


87 
16 


190& 


194,504,000 

$1,264,787 

$6.50 


2,080,000 

$33,971 

$16.33 

$(»,180 
$173,151 

(o) 
$K2,000 

$208,950 

(«) 
$219,418 


$2,050,457 


78 
13 


1906. 


204,282,000 

$1,415,864 

$6.93 


$22.17 

$57,940 
$186,815 

$01,394 

$189,370 

$^1,350 


$2,172,733 


82 
14 


MICHIGAN. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

value 

Average  per  M 

Front- 
Quantity 

value 

Average  per  M 

Fancy  or  ornamental .  value . . 

Fire do.... 

Stove  lining do 

Drain  tile do 

Sewer  pipe do 

Architectural  terra  cotta.  .do 

Fireproofing,  terracotta  lumber, 
and   hollow   building   tile   or 

blocks value. . 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

Miscellaneous value. . 

Total  value 


Number  of  operating  firms  re- 
port hig 

Rank  of  State 


237,254,000 

$1,331,752 

$5.61 

(«) 
$12.26 

5,684,000 
$42,792 
$7.53 
(°) 


$96,645 


$3,290 

(°) 


v44,  \JoO 

$225,463 


$1,744,040 


182 
16 


215,791,000 

$1,251,572 

$5.80 


13.27 


$19, 138 


$42,007 
$249,676 


$1,710,421 


178 
16 


205,196,000 

$1,116,714 

$5.44 


$13. 


28 


1,060,000 

$7,500 

$6.94 

$206,068 


$8,080 


$40,621 
$333,510 


211,558,000 

$1,152,506 

$5.45 

6,112,000 

$81,706 

$13.37 

693,000 

$5,996 

$8.65 


(•) 


,445 


(«) 


(«) 
$320,066 


$1,714,513    $1,765,707 


168 
17 


154 
17 


o  Included  in  miscellaneous. 

b  Stove  linhig  included  hi  fire  brick  in  1903. 


206,583,000 

$1,178,202 

$5.70 

6,229,000 

$81,814 

$13.13 

1,474,000 
$14,162 
$9.61 


ffi 


$314,006 
(•) 


$4,290 


$43,510 
$208,401 


$1,844,477 


142 
18 
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Clay  producU  of  the  United  States,  by  Stales,  from  1902  to  i9(?tf— Continued. 

MINNESOTA. 


Product. 


Brick: 

Coxninoii— 

Quantity 

value 

Average  per  M 

Vitrified— 

Quantity 

value 

Average  per  M 

Front- 
Quantity  

Value 

Average  per  M 

Fancy  or  ornamental .  value . . 

Fire do.... 

Draintile do.... 

Sewer  pipe do 

Architectural  terra  ootta.  .do 

Fireproofing do 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

MifloeUaneouB value. . 


1902. 


Total  value. 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


192,674,000 

$1,103,515 

15.72 


6,280,000 

$75,850 

$12.06 


^. 


219 


(•) 
(«) 
$41,000 


(«) 


$6^, 


147 


$1,901,731 


111 
15 


1903. 


161,911,000 

$062,728 

$6.07 

195,000 

$1,875 

$8.62 

6,922,000 

$78,930 

$11.40 


$10,067 


(«) 


(ft) 
$453,388 


$1,527,006 


116 
18 


1904. 


164,154,000 

$970,247 

$5.91 

(«) 
(«) 
$10.00 

6,566,000 

$113,260 

$17.25 


$11,100 


(«) 


(ft) 
$225,300 


$1,319,907 


114 
21 


1905. 


166,233,000 

$977,837 

$5.88 

'a 

$14.54 

6,636,000 

$85,300 

$12.85 


$15,770 


(«) 


$420,479 


$1,499,386 


111 
21 


1906. 


165,598,000 

$986,962 

$5.96 

(°) 
$10.68 

7,510,000 

$98,170 

$13.07 


$41,779 


(°) 


(ft) 
$476,348 


$1,603,279 


109 
23 


MISSOURI. 


Brick: 

Common — 

Quantity 

Value 

Average  per  M 

Vitrified- 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental  .value. . 

Fire do 

Stove  lining do 

Draintile do 

Sewer  pipe. do 

Architectural  terra  cotta.  .do 

Fireproofing,  terra  cotta  lumber, 
and  hollow  building  tile  or 

blocks value. . 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

Miscellaneous,  value 


292,134,000 

$1,832,118 

$6.27 

22,288,000 

$194,250 

$8.72 

30,744,000 

$358,069 

$11.65 

$49,411 

$739,385 

$35,887 
$903,279 


$99,690 
$108,356 


$48,913 
$802,036 


Total value..!     $5,166,414 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


235 

7 


274,755,000 

$1,725,253 

$6.28 

31,496,000 

$307,237 

$9.75 

26,153,000 

$333,965 

$12.77 

$39,756 

$925,915 

(«) 

$45,363 

$1,050,794 

$371,006 


$235,091 


$50,001 
$478,338 


$5,661,607 


242 

7 


271,370,000 

$1,690,460 

$6.23 

47,235,000 

$480,671 

$10. 17 

25,599,000 

$322,445 

$12.60 

$32,967 

$925,520 

$80,479 
$1,176,679 
(«) 


S 


$09,327 
$702,956 


316,002,000 

$2,028,957 

$6.42 

43,375,000 

$470,935 

$10.86 

28,224,000 

$362,996 

$12.86 

$44,632 

$1,117,209 

$59,858 
$1,101,938 


$43,368 
$973,518 


$5,481,504 


232 

7 


$6,203,411 


224 

7 


257,292,000 

$1,810,304 

$7.04 

57,414,000 

$539,700 

$9.40 

29.019,000 

$394,563 

$13.59 

$30,689 

$1,324,895 

(°) 

$64,063 
$1,206,236 


$09,500 
$1,254,325 


$6,696,275 


190 

7 


a  Included  in  miscellaneous. 

b  The  value  of  pottery  products  for  Minnesota  for  1903,  1904,  1905,  and  1906  could  not  be  included  in 
thtt  State  totals  without  disclosing  the  operations  of  individual  establishments, 
e  Stove  lining  included  in  fire  brick  in  1903. 
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Clay  products  of  the  United  States,  by  States,  from  1902  to  7P06— Continued. 

NEW  JERSEY. 


Product. 


Brick: 

Common- 


Quantity, 
value 


Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front— 

•  Quantity 

Value 

Average  per  M 

Fancy  or  ornamental,  value. . 

Finamelod do — 

Fire do 

Stove  lining do 

Draintile do 

Sewer  pipe do — 

Architectural  terra  cotta.  .do 

Flreproofinff,   terra-cotta   lum- 
ber, and  noUow  building  tile 

or  blocks value. . 

Tile,  not  drain do 

Pottery: 

Earthenware     and     stone- 
ware  value. . 

Yellow     and     Rockingham 

ware value. . 

C.  C.  ware do 

White  granite  ware do 

Semivitreous     porcelain 

ware value. . 

China do 

Bone  china,  delft,  and  bel- 

leek  ware value. . 

Sanitary  ware do 

Porcelam     electrical     sup- 
plies  value. . 

Miscellaneous do 


Total  value. 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


1902. 


300,583,000 

$1,506,224 

$5.01 

1,014,000 

$10,437 

$10.29 

42,926,000 

$552,000 

$12.86 

$11,407 

(«) 

$819,580 

$8,477 

$33,020 

(«) 
$861,730 


$965,047 
$795,153 


$50,820 

(«) 
$581,267 

$1,431,270 

$680,368 

$90,840 
$2,807,322 

$358,496 
$1,040,805 


1903. 


1904. 


$12,613,263 


154 
3 


272,178,000 

$1,500,295 

$5.51 

1,402,000 

$22,195 

$15.83 

41.076,000 

$548,553 

$13.35 

$14,970 

1^49,392 

rS),825 

$1,364,094 


$1,325,654 
$734,150 


$65,004 

$454,029 

$1,575,802 

$805,091 

$106,000 
$2,794,984 

$385,398 
$749,804 


$13,416,939 


159 
3 


319,975,000 

$1,842,075 

$5.76 

4,053,000 

$66,813 

$13.49 

47,058,000 

$687,469 

$14.61 

(«) 
(«) 
$908,882 

(«) 
$24,842 

$23,299 
$1,412,023 


$1,211,646 
$548,097 


$70,810 


$325,959 

$1,284,199 

$816,374 

$162,500 
$2,878,621 

$302,293 
$738, 136 


$13,304,047 


161 
3 


1905. 


465,040,000 

$3,090,809 

$6.65 

991,000 

$13,803 

$13.93 

53,770,000 

$852,744 

$lk86 

$1,975 

(«) 
$1,398,448 

$24,315 

$56,576 

$1,614,263 


$1,308,075 
to5,130 


$70,825 


$1,288,926 

$816,917 

$129,000 
$3,426,291 

$540,206 
$1,486,222 


1906. 


$16,699,525 


413,258,000 

$2,610,686 

$6.32 


f 


'^ 


14.98 


62,138,000 

$896,887 

$14.43 

$1,951 

<•) 
$954,061 

(•) 
$23,209 

(•) 
$1,682,022 


$1,485,195 
$1,163,401 


$76,793 

$1,436,246 

$1,065,986 

$3,742,045 

$783,540 
$1,440,218 


163 
3 


$17,362,269 


175 
3 


a  Included  in  miscellaneous. 

^  Stove  lining  included  in  fire  brick  in  1903. 
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Clay  products  of  the  United  States^  by  States ^  from  1902  to  1906 — Continued. 

NEW  YORK. 


Product. 


Brick: 

Common — 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

value 

Average  per  M 

Front- 
Quantity 

Value 

Average  i)er  M 

Fancy  or  ornamental,  value. . 

Enameled do 

Fire do 

Stove  lining do 

Draintile do 

Sewer  pipe do 

Architectural  terra  cotta.  .do 

Fireprooflng do 

Tile,  not  drain do 

Pottery: 

Earthenware     and     stone- 
ware  value. . 

Yellow     and     Rockingham 

'ware value. . 

C.    C.    and    white    granite 

ware value.. 

China do 

Sanitary  ware do 

Porcelain     electrical     sup- 
plies  value. . 

Miscellaneous do 

Total  value 

Number  of  operating  firms  re- 
porting.   

Rank  of  State 


1902. 


1,061,712,000 

15,021,132 

$4  73 

27,009,000 

$322,250 

$11.93 

18,963,000 

$249, 573 

$13. 16 


$402,006 
$132,832 
$110,301 
$209,105 

(«) 

$123, 497 
$125,680 


$86,708 


$391,319 
$1,239,710 


$8,414,113 


262 
5 


1903. 


1904. 


1,068,464,000 

$5,305,522 

$4.96 

16,797,000 

$220,296 

$13.  II 

18,383,000 

$248,760 

$13.53 


$629,245 

(ft) 

$140, 181 
$134,360 
$947, 153 

(«) 
$150,504 


$82,310 
(«) 

(«) 
(«) 
(«) 

$474,842 
$875,079 


$0,208,252 


242 
5 


l,ItiO,233,000 

$6,783,528 

$5.80 

14,490,000 

$189,281 

$13.06 

19,104,000 

$263,150 

$13. 77 


$:i81,784 

$139,876 
$125, 510 
$785,978 
$132,034 
$154, 417 


$438,792 
$1,073,939 


$10,543,070 


240 
5 


1905. 


1,518,196,000 

$10,297,214 

$6.78 

12,076,000 

$1^,391 

$12.37 

12,610,000 

$237,305 

$18.82 


$427,873 
$133,383 
$153,598 

$874,722 
$117,577 
$164, 445 


$83,780 


$617,663 
$1,229,396 


$14,486,347 


249 
4 


1906. 


1,535,579,000 

$9,205,981 

$6.00 

10,787,000 

$163,960 

$15.20 

23,625,000 

$351,824 

$14.89 


$451,783 
$131,908 
$153,237 

(°) 

$967,987 

$75,631 

$101,319 


$104,165 


$657,817 
(«) 

$663,886 
$847,100 


$13,876,607 


253 
4 


o  Included  in  miscellaneous. 

fr  Stove  lining  included  in  fire  brick  in  1903. 
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p„d„. 

1W». 

wra. 

•ssts? 

ta.s6 

aD,lTT.000 

su.Goa 

»6.m,0Te 
1320,004 

U33,U5 

71.Sa,D0O 
7MOT,000 

IS.4T7,475 
t3«,31T 

HU,32L 
rKf7,809 

.,,a,.,. 

IVK.. 

,««. 

Bttck: 

S'i 

UM.m 

"Si 

i.oM.Tn.ooo 

t&30 

7]J88.0tt) 
»7JU.3» 

131. 3«,  000 

"S 

(5  771.795 
1180, 3M 

ISM,  107 
t310,(BI 

i.on.Mi.om 

^■It^l^- 

*1?h^S? 

Front- 

wi* 

tK,U4,640 
t203.n74 

Arehitetrtutiil  Urra'ootU.'ldo;! ! 
FlrBprooflna,    Wrnwiolla  lum- 
ber. boUow  buUdIng  tllo  or 

Tile,  not  drain do. . . . 

Eartbonwarc     and      itone- 

IMS.  OS 
t3«7,353 

ta*a,w* 
tssfl.oia 

1      

Yellow     and     lioclilngbani 

r'"'i  ""■" 

Wbtte  granite  warf.... do-... 
Sanitary  ware do. . . . 

tl,0W,83S 

11.024,308 

.,3;S 

t]7.B33,4U 

118.817,124 

tie.s2i.sn3 

tl0.124,(»3 

Number  of  operating  flmiB  rp- 

■Kfci.-;;:::::::;:::;;: 

Sll 

» 

•^ 

&IH 

tI4 

tSt«Te  lining  Included  In  Qrabrtok  In  IQ 


N 


976 


MINERAL  RESOURCES. 


Clay  products  of  the  United  States^  by  StateSffrom  190t  to  190& — Continued. 

OHIO. 


Product. 


Brick: 

Common- 
Quantity  

Value 

Average  per  M 

Vltrlfled- 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  Tper  M 

Fancy  or  ornamental. value. 

Fire do... 

Stove  lining do. . . 

Draintile do. . . 

Sewer  pipe do... 

Architectural  terra  cotta.  .do. . . 
Fireprooflng,    terra-cotta    lum- 
ber, and  nollow  building  tile 

or  blocks value. 

Tile,  not  drain do. . . 

Pottery: 

Earthenware     and     stone- 
ware  value. 

Yellow     and     Rockingham 

ware value . 

C.  C.  ware do... 

White  granite  ware do 

Semivitreous    porcelain 

ware value. 

China do 

Sanitarv  ware do. . . 

Porcelain     electrical     sup- 
plies  value. 

Miscellaneous do. . . 

Total  value * 


Number  of  operating  firms  re- 
porting.   

Rank  of  State 


1902. 


1903. 


538,552,000 

$3,091,847 

$5.74 

186,786,000 

$1,643,532 

$8.80 

63,815,000 

$674,822 

$10. 57 

a  $47, 376 

$1,327,982 

$192,460 

$894,713 

$2,646,134 

$18,289 


$757,613 
$1,156,371 


$1,311,686 

$129,591 
$729,526 

$6,757,661 
(«>) 

$415,874 
$2,454,271 


$24,249,748 


801 
1 


497,071,000 

$3,002,506 

$6.04 

202,649,000 

$1,860,071 

$9.17 

50,997,000 

$633,101 

$12.41 

$42,522 

$1,561,936 

$1,1^,990 
$3,295,635 


$865,649 
$1,072,103 


$1,225,735 

$222,904 
$762, 475 

$6,681,080 

$265,300 

$486,740 
a  $2, 060, 381 


$25,208,128 


815 
1 


1904. 


455,936,000 

$2,706,456 

$5.94 

218,791,000 

$2,222,931 

$10. 16 

65.645,000 

$755,870 

$11.51 

$64,514 

$1,186,966 

$1,143,957 
$3,495,917 


$788,825 
$1,005,611 


$1,226,973 

$231,994 
$503,945 

$7,422,196 

$280,614 

$557,027 
a  $2, 051, 987 


$25,647,783 


819 
1 


1905. 


514,419,000 

$3,083,436 

$5l90 

224,086,000 

$2,055,120 

$0.17 

89,390,000 

$1,074,007 

$12.01 

$18,153 
$1,^,919 

$49,538 
$1,291,323 
$3,560,160 


$923,762 
$1,188,460 


$1,448,007 

$177,143 
$609,478 

$8,521,944 
(ft) 

h 

$870,207 
a$2,055,383 


$28,303,030 


702 
1 


looe. 


550,422,000 

$3,243,157 

$5.80 

202,078,000 

$1,055,360 

$0.63 

00,310,000 

$1,025,500 

$11.36 

$38,218 

$1, 670, 630 

$110,800 

$1,520,748 

$3,087,360 

(*) 


$1,150,021 
$1,523,410 


$1,787,000 


$0,735,072 

$285,000 

$1,100,079 
o  $1,870, 830 


$31,014,165 


784 
1 


a  Enameled  brick  is  included  in  fancy  brick  in  1902;  in  miscellaneous  in  1903, 1904, 1905,  and  1006. 

b  Included  in  miscellaneous. 

e  Stove  lining  included  in  fire  brick  in  19tt».  . 
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Clay  products  of  the  United  Stales^  by  StateSy  from  1902  to  1906 — Continued. 

PENNSYLVANIA. 


Product. 


Brick: 

Common- 
Quantity 

Value 

Average  per  M . 
Vitrified— 


Quantity, 
value 


Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fancy  or  ornamental .  value . 

Enameled do . . . 

Fire do... 

Stove  lining do. . . 

Dralntlle do . . . 

Sewer  pipe do . . . 

Architectural  terra  cotta.  .do. . . 
Flreprooflng,    terrarcotta  lum- 
ber,  hollow   building  tUe   or 

blocks value. 

Tile,  not  drain do. . . 

Pottery: 

Earthenware     and     stone> 

ware value. 

Yellow     and     Rockingham 

ware value 

C.  C.  ware do.. 

White  granite  ware do. . 

Sanitary  ware do. . 

Miscellaneous do . . 

Total  value 


19Q2. 


Number  of  oi)eratlng  firms  re- 
porting   

Rank  of  State 


949,718,000 

96,074,352 

.     96.40 

76,024,000 

9716,887 

99.43 

77,746,000 

9066,530 

912.43 

920,972 

(«) 

96,080,213 

9116,653 

99,317 

9550,481 

9243,800 


9138,839 
9232,431 


9499,227 

(«) 

(«) 
91,099,011 
9146,000 
9988,712 


917,833,425 


511 
o 


1903. 


927,212,000 

96,174,437 

96.66 

72,039,000 

9685,274 

99.51 

80,177,000 

91,050,805 

913. 11 

932,602 

(«) 
96,637,076 

911, 451 
9727,465 
9329,004 


9278,621 
9207,606 


9533,535 


1904. 


91,036,194 

9144,414 

91,098,838 


918,847,324 


523 
2 


856,963,000 

95, 439, 116 

96.35 

71.522,000 

9766,638 

910. 72 

75,407,000 

9962,765 

912.  T7 

923,317 

(«) 
95, 477, 475 

(«) 
98,646 

9834,646 

9349,317 


9193, 190 
9215, 107 


9504,221 

(°) 
(«) 
9707,809 

(«) 
91,339,616 


916,821,863 


529 
2 


1905. 


1,036,777,000 

96,532,814 

96.30 

71,888,000 

9750,389 

910. 44 

131,368,000 

91,683,031 

912. 81 

937,966 

(«) 

95,771,795 

9180,353 

913,509 

9886,979 

9405,015 


9352,107 
9310,931 


9450,111 


9716,245 

(») 
91,024,308 


919,124,553 


516 
o 


1906. 


1,027,541,000 

96,586,374 

96.41 

93,417,000 

9996,347 

910.67 

151,138,000 

91,761,991 

911.66 

940,880 

96,854,640 

9203,674 

99,113 

9985,635 

9367,353 


9242,668 
9389,013 


9477,223 

^  9845,366 

9186,560 
91,827,774 


921,774,611 


514 
2 


a  Included  In  miscellaneous. 

b  Stove  lining  Included  In  fire  brick  In  1903. 
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Clay  products  of  the  United  States,  by  States,  from  1902  to  1906 — Continued. 

TEXAS. 


Product. 


Brick: 

Common- 
Quantity 

value 

Average  per  M . 

Vitrlfied- 

Quantity 

Value 

Average  per  M . 

Front- 
Quantity 

Value 


1902. 


Average  per  M 

Fancy  or  omamen tal. value. . 

Fire do 

Draintile do 

Sewer  pipe do 

Tile,  not  drain do 

Pottery: 

Earthenware  and  stoneware, 

value 

Miscellaneous value. . 


217,461,000 

11,353,489 

S6.22 

(°) 
19.23 

6,844,000 

$73,619 

110.76 

f4,557 

$17,781 

$2,766 

(«) 
(«) 


$96,402 
$145,200 


1903. 


178,134,000 

$1,074,051 

$6.03 

(«) 
$9.53 

5,462,000 
$65,628 
$12.02 
$11,240 
$22,333 
(«) 
(°) 
(°) 


$96,136 
$203,192 


1904. 


197,033,000 

$1,157,130 

$5.87 

(«) 
$8.81 

5,645,000 

$58,734 
$10.40 
$2,544 

$30,206 

(«) 

(«) 

(°) 


$106,471 
$181,010 


1905. 


202,070,000 

$1,209,898 

$5.99 

(«) 

(«) 
$10.47 

8,001,000 

$102,054 

$12.76 

$18,127 

$14,724 


(«) 


$100,788 
$273,354 


Totalvalue ;      $1,693,814  1      $1,472,580        $1,536,097        $1,718,945         $1,969,566 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


172 
17 


168 
20 


152 
18 


129 
18 


1906. 


211,842,000 

$1,307,199 

$6.17 

(«) 
(«) 
$10.00 

8,«»,00D 

$110, 189 

$12.98 

$45,557. 
$3,652 


(•) 


$106,635 
$394,366 


139 
16 


VIRGINIA. 


Brick: 

Common — 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front — 

Quantity 

value 

Average  per  M 

Fancy  or  ornamental. value. . 

Fire do 

Draintile do 

Pottery: 

Earthenware  and  stoneware, 

value 

Porcelain     electrical     supplies, 

value 

Miscellaneous value . . 

Total  value 


192,337,000 

$1,185,362 

$6.16 


Number  of  operating  firms  re- 
porting  

Rank  of  State 


20,433,000 
$344,139 

$16.84 
(°) 
(°) 

$4,240 


(°) 


$44,092 


98 
18 


189,891,000 

$1,245,861 

$6.56 

(«) 

(«) 
$8.92 

18,866,000 

$303,431 

$16.08 

$27,330 

$4,750 


(°) 


$91,974 


100 
17 


203,484,000 

$1,292,558 

$6.35 

(°) 
$10.46 

21,077,000 

$344,891 

$16.36 

$28,576 

$5,673 


(«) 
$64,694 


$1,577,833         $1,673,346  I      $1,736,392 


99 
15 


237,161,000 

$1,572,442 

$6.63 

(«) 
$10.80 

22,155,000 

$352,297 

$15.90 

$20,363 

$4,500 


$44,976 


$1,994,578 


94 
15 


232,697,000 

$1,536,312 

$6.60 


25,385.000 

$392;  130 

$15.43 

$21,110 
$4,805 


$11,721 


$1,966,078 


91 
17 


a  Included  in  miscellaneous. 

b  The  value  of  pottery  products  for  Virginia  for  1905  and  1906  could  not  be  included  in  the  State  total 
without  disclosing  individual  figures. 


CLAY-WORKING   INDUSTBIE8. 


979 


Clay  products  of  the  United  States ,  by  States j  from  1902  to  1906 — Continued. 

WEST  VIRGINIA. 


Product. 


Brick: 

Common — 

Quantity 

Value 

Average  per  M 

Vitrified— 

Quantity 

Value 

Average  per  M 

Front- 
Quantity 

Value 

Average  per  M 

Fire value. . 

Stove  lining 

Draintiie value. . 

Sewer  pipe do 

Tile,  not  drain ^  .do 

Pottery: 

Earthenware  and  stoneware, 

value 

C.  C.  and  white  granite  ware, 

value 

Semivitreous  porcelain  ware, 

value 

Sanitary  ware value . . 

Miscellaneous do 

Total  value 


1902. 


81,166,000 

$527,661 

$6.50 

60,549,000 

$578,777 

$9.56 

$14.33 
$23,633 


$1,226 
(«) 


$15,018 
$1,026,446 

(«) 
$345,783 


1903. 


Number  of  operating  firms  re- 
porting.   

Rank  of  State 


88,060,000 

$576,404 

$6.55 

51,762,000 

$576,258 

$11.13 

269,000 
$3,356 
$12.48 

$70,802 

(«>) 
$1,499 

(°) 
(«) 


$16,600 


$1,099,900 
$213,741 


1904. 


56 
10 


68,133,000 

$469,501 

$6.89 

39,620,000 

$470,339 

$11.87 

388,000 
$5,380 
$13.87 

$11,814 

$1,398 
(a) 


$18,923 


$912,935 

(«) 
$184,259 


1905. 


$2,558,560    $2,074,549 


64 
11 


69,228,000 

$476,630 

$6.88 

24,692,000 

$263,449 

$10.67 


^ 


) 

$16.67 
$26,868 


$19,110 


(«) 
$1,232,738 


1906. 


62 
14 


74,833,000 

$469,527 

$6.27 

47,902,000 

$578,164 

$12.07 

(°) 

$15.00 
$59,757 


$23,200 


$1,047,770 

$387,000 
$217,894 


$2,018,795    $2,783,312 


65 
10 


WISCONSIN. 


Brick: 

Common- 
Quantity  

152,127,000 

$919,883 

$6.05 

181,722,000 

$1,193,360 

$6.57 

(«) 
$12.00 

6,794,000 

$62,857 

$9.25 

186,292,000 

$1,230,620 

$6.61 

186,531,000 

$1,260,066 

$6.76 

170,496,000 

Value. .' 

$1,109,386 

Average  per  M 

$6.51 

Vitrified— 

Quantity 

Value 

1 

Average  ner  M 

.............. i-~    -      -    -- 

Front- 
Quantity  

7,724,000 

$70,303 

$9.10 

(°) 

(«) 
$17,763 

$12,285 
$6,424 

8,438,000 

$86,688 

$10.27 

4,917,000 

$49,275 

$10.02 

$1,048 

5,384,000 

Value 

$52,038 

Average  per  M 

$9.67 

Fancy  or  ornamental. value. . 
Fire do 

W 

Draintiie do 

Tile,  not  drain do 

$34,556 

$54,831 

$57,576 

$51,143 

Pottery: 

Earthenware  and  stoneware, 
value 

$13,586 
$3,037 

$13,075 
$5,780 

$11,950 
$2,200 

$11,470 

Miscellaneous value. . 

$3,305 

Total  value 

$1,026,658 

$1,307,396  1      $1,390,994 

$1,382,115 

$1,227,342 

Number  of  operating  firms  re- 
porting  

150 

22 

158 
22 

159 
20 

157 
24 

147 

Rank  of  State 

25 

a  Included  in  miscellaneous. 

t>  Stove  lining  included  in  fire  brick  in  1903. 

c  Included  in  white  granite  ware. 


980  MINERAL   RESOURCES. 

CIjAY. 

INTRODUCTION. 

The  clay-mining  industry  continues  to  grow,  as  evidenced  by  the 
figures  given  in  the  following  tables.  The  clay  resources  or  the 
Imited  States  are  almost  without  limit,  every  variety  known  being 
found  within  its  domain.  As  the  country  becomes  more  thickly 
settled  and  the  value  of  clay  becomes  known,  more  valuable  deposits 
will  be  discovered.  This  oflSce  is  in  receipt  almost  daily  of  samples 
of  clay  from  all  parts  of  the  country,  some  of  -which  give  promise  of 
commercial  value.  The  value  of  clay,  however,  depends  largely 
upon  its  proximity  to  centers  of  transportation  and  population,  as 
none  but  the  highest  grade  will  stand  the  cost  of  transportation. 

The  clay  riven  in  these  tables  is  only  such  as  is  sold  as  clay  by  the 
miner,  and  aoes  not  include  the  clay  which  is  binned  into  clay  prod- 
ucts by  the  miner.  This  is  a  small  quantity  compared  with  the  total 
quantity  of  clay  consumed,  and  includes  mainly  clay  used  in  pottery, 
paper  clay,  and  fire  clay.  Potters,  especially  makers  of  him-grade 
ware,  usually  piu'chase  their  clay,  and  fire-brick  makers  ao  so  to 
some  extent;  the  makers  of  the  coarser  products  generally  mine 
their  own  clay.     The  latter  is  not  included. 

DEVELOPMENTS. 

During  the  year  the  most  important  developments  in  the  clay- 
mining  industry  were  the  discovery  of  deposits  of  kaolin-ball  clay  in 
Edwards  County,  Tex.,  and  the  discovery  of  kaolin  in  Union  County, 
111.  The  white  sedimentary  clays  of  South  Carolina  and  Georgia 
appear  to  be  finding  a  more  extended  market,  both  as  paper  clay 
and  in  the  pottery  industry.     The  movement  on  foot  to  establish 

Lotteries  in  the  South  near  the  sources  of  supply,  if  successful,  will 
ave  a  marked  effect  on  the  clay-mining  industry  of  that  section. 

PRODUCTION. 

In  the  following  tables  will  be  found  statements  of  the  clay  mined 
and  shipped  by  the  miner  as  such  in  1905  and  1906: 


u 


||||MM|.|i!M 


mis^wh 


p^l^p  pEp;':^ 
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As  appears  from  these  tables,  the  clay  mined  in  the  United  States  in 
1906  and  sold  as  such  amounted  to  2,027,452  short  tons,  valued 
at  $3,245,256,  as  compared  with  1,806,133  short  tons,  valued  at 
$2,768,006,  in  1905,  a  gain  in  1906  of  221,319  tons,  or  12.25  per  cent, 
and  of  $477,250,  or  17.24  per  cent. 

New  Jersey  continues  to  be  the  leading  clay-producing  State,  both 
in  quantity  of  clay  mined  and  in  value  of  the  product,  that  State 
reportmg  470,174  tons  in  1906,  valued  at  $680,999,  or  20.98  per  cent 
of  the  total  value  for  the  entire  country.  This  was  a  gain  of  29,529 
tons  and  of  $64,540  in  1906  over  1905.  Fire  clay  is  New  Jersey's 
principal  clay;  small  quantities  of  ball  and  stoneware  clay  are 
reported  also. 

Pennsylvania  was  second  in  quantity  and  value  of  clay  mined  in 
1906,  reportmg  386,038  short  tons  of  clay,  valued  at  $572,331,  or 
17.64  per  cent  of  the  total  value.  This  was  a  gain  in  1906  of  150,528 
tons,  or  63.92  per  cent,  and  of  $165,943,  or  40.83  per  cent.  Missouri 
was  third  in  value  of  product  in  1906,  though  its  output  was  exceeded 
by  that  of  Ohio,  the  value  of  its  product  being  $365,793,  or  11.27  per 
cent  of  the  total,  a  gain  of  $43,368,  or  13.45  per  cent.  Ohio,  the  great 
clay  State,  was  third  in  output,  but  fourth  in  value  in  1906,  as  in  1905, 
its  clay  being  valued  in  1906  at  $251,301,  a  gain  of  $33,999,  or  15.65 
per  cent. 

All  the  States  reporting  show  an  increase  in  the  value  of  product 
except  Alabama,  Indiana,  Montana,  New  York,  and  West  Virginia. 

Kaolin  is  reported  as  being  marketed  from  10  States,  but  tofals  are 
given  for  only  3,  and  paper  clay  from  3,  of  which  South  Carolina 
IS  the  leading  State.  Slip  and  ball  clay  are  marketed  in  but  few 
States,  while  fire  and  stoneware  clays  are  reported  from  nearly 
every  State  in  the  list.  New  Jersey,  Pennsylvania,  and  Missouri,  in 
the  order  given,  are  the  leading  States  in  value  of  fire  clay  reported. 

It  will  be  observed  that  every  varietur  of  clay  except  slip  and  stone- 
ware clay  showed  an  increase  m  value  in  1906.  Kaolin  mcreased  in 
value  $42,617,  or  13.04  per  cent;  paper  clay,  $35,470,  or  11.54  per 
cent;  ball  clay,  $31,861,  or  19.05  per  cent:  fire  clay,  $348,543,  or  22.79 
per  cent;  while  slip  clay  decreased  in  value  from  $33,384  in  1905  to 
$31,546  in  1906,  and  stoneware  clay  fell  from  $219,767  to  $150,774,  a 
loss  of  $68,993,  or  31.39  per  cent. 

IMPORTS. 

The  following  table  shows  the  imports  of  clay  from  1902  to  1906, 
inclusive: 

Classified  imports  of  clay  for  consumption  1902-1906,  in  short  tons. 


Kaolin 

or  china 

AU  other  clays. 

'p* 

^A-^t 

Year. 

clay. 

Unwrought. 

Wrought. 

Common  blue. 

IOmu. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

3,002 
2,726 
1,363 
1,560 
1,889 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

1902. . . . 
1903.... 
1904.... 
1905. . . . 
1906.... 

149,029 
157,088 
160,046 
187,803 
223,404 

$883,092 

806,573 

891,708 

1,019,650 

1,206,189 

28,931 
32,691 
25,402 
30,661 
33,267 

1138,032 
152,018 
123,241 
151,583 
166,366 

147,093 
36,211 
25,026 
38,036 
37,649 

7,815 
10,165 
5,263 
5,909 
9,220 

186,588 

110,794 

50,364 

64,390 

84,578 

188,777 
202,669 
192,074 
225,933 
267,780 

$1,154,805 

al, 196, 418 

1,090,339 

1,263,660 

1,496,682 

•  Includes  clay  not  otherwise  provided  for,  valued  at  $822,  but  for  which  no  quantity  is  reported. 
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LIME  AND  SAISTD-LIME  BRICK." 


By  Edwin  C.  Eckel. 


INTRODUCTION. 

Until  recently  statistics  relative  to  the  lime  industry  were  reported 
in  the  volume  on  Mineral  Resources  in  the  chapter  on  stone,  while 
the  sand-lime  brick  production  was  reported  in  the  chapter  on  clay 
products.  This  practice  had  grown  up  tjuite  naturally,  as  the  earlier 
statistics  on  lime  were  gathered  mereiv  mcidentally  to  the  collection 
6f  limestone  statistics,  while  the  sand-lime  brick  mdustry  was  new 
and  unimportant.  The  recent  growth  of  both  industries,  however, 
seemed  to  make  it  desirable  to  (fevote  a  separate  section  to  lime  ana 
its  products,  and  accordingly  this  was  done  in  1905.  This  year  the 
same  plan  nas  been  followed,  but  additional  material  is  now  pre- 
sented relative  to  certain  technologic  features  of  the  industries 
reported  on.  This  is  possible  owing  to  the  complete  responses  made 
by  individual  producers  to  requests  for  information  as  to  fuel  used, 
uses  of  their  lime,  and  other  particulars. 

T.IME. 
PRODUCTION. 

The  lime  output  increased  from  2,984,100  tons,  valued  at 
$10,941„680*  m  1905  to  3,197,754  tons,  valued  at  $12,480,653,  m 
1906,  an  increase  of  213,654  tons  in  quantity  and  of  $1,538,973  in 
value.  The  average  price  per  ton  was  $3.67  in  1905  and  $3.90 
in  1906,  an  increase  of  $0.23  per  ton. 

There  was  an  increase  in  value  per  ton  in  almost  every  State,  the 
cause  given  in  almost  all  cases  being  increase  in  cost  of  fuel  and  sup- 
plies and  increase  in  cost  of  labor.  The  figures  given  represent  the 
net  value  of  the  lime. 

The  number  of  lime  burners  reporting  a  production  in  1906  was 
1,012;  the  number  giving  complete  record  oi  fuel  burned  was  951. 

oThe  tables  on  the  production  of  lime  and  of  sand-liinc  brick,  resp*>ctively,  were  prepared  by 
Miss  A.  T.  Coons  and  Miss  B.  W.  Bagiey,  of  this  Office. 

f>  Do$0  not  include  value  ($406,548)  oT  limestone  burned  at  sugar  refineries  and  alkali  plants,  but  not 
iocluddd  in  the  tonnage  for  1905. 
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Detailed  statistics  of  lime  production  during  1905  and  1906,  by 
States,  are  given  in  the  foUowing  table: 

QtumtUy  and  value  of  lime  bumtd  in  the  UniUd  States  in  1905  and  1906,  bg  Statei,  in 


Idaho 

IlUnois 

Indlttim 

Indian  Territory.. 


UontaBa 

New  Jsney.. 


PeimBylvania 

Rhode  laland 

South  Carolina... 
Sooth  DakoU... 
TenncsssH 

Utah.'.'.'.'.'.'.'.'.'.'... 

Vermont 

Virginia 

Waihlnston 

WtBlVfrglnla... 

Wtowmaln 

Wyoming 


Total. 


228,208 
127.883 
Jlfl,2e; 


The  following  table  gives  the  value  of  the  total  lime  production  in 
he  United  States  for  the  years  1S96  to  1906,  inclusive: 

Value  of  loud  prodtiction  of  lime  in  the  Unitrd  Statei.  1896-1906. 

896 S6,327,900     1902 *9,335,618 

897 6,390,487      1903 9,256,882 

898 (i.886, 549     1904 9,951,456 

899 li,  5)83,0(17     1905 10,941,680 

900 G,797,4B6     1906 12.480.663 

901 M,21M,054 
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USES  OF  THE  LIME  PRODUCED  IN  1906. 

In  the  following  table  the  total  lime  production  for  1906  is  classi- 
fied according  to  the  uses  for  which  it  was  sold,  as  reported  by  the 
lime  manufacturers.  This  table,  though  complete,  is  in  rar  from  satis- 
factory shape,  but  at  present  it  does  not  seem  possible  to  correct  it. 
The  desirable  improvements  are  two:  (1)  A  closer  classification  of 
the  uses  to  which  lime  is  put,  for  it  will  be  seen  that  the  table  includes 
obviously  conflicting  and  duplicate  uses,  and  (2)  an  allowance  for 
the  Umestone  sold  direct  to  users  who  burn  it  into  Ume  and  apply 
it  in  some  of  the  industries  covered  by  the  table.  At  present  tms 
last  item  is  partly  included  in  the  present  chapter,  under  lime, 
and  partly  in  the  chapter  on  stone,  under  limestone.  It  is  hopea 
that  in  future  reports  it  will  be  possible  to  make  a  more  satisfactory 
grouping. 

Though  defective  to  the  extent  above  noted,  the  table  is  of  inter- 
est as  giving  the  first  approximate  data  for  determining  the  relative 
importance  of  the  structural  and  the  chemical  uses  of  ume.  It  will 
be  seen  that  the  lime  sold  for  structural  uses  as  building  lime,  hydrated 
lime,  for  sand-lime  brick  manufacture,  for  slag  cement,  and  for 
quick-lime  brick,  amounted  to  2,647,724  tons  out  of  the  total  lime 
production  of  3,197,754  tons,  leaving  550,030  tons  for  the  various 
chemical  industries. 

Production  of  lime  in  the  United  States  in  1906,  by  uses,  in  short  tons. 


Use. 


Quantity.       Valuo. 


Building  lime 2, 

Hydrated  lime 

Sand-lime  brick 

Slag  cement 

Quick-lime  brick 

Sugar  factories 

Fertilizer 

Steel  works 

Paper  mills 

Glass  works 

Ammonia  works 

Water  purification 

Glue  factories 

Chemical  works 

Acetate  lime 

Lead  smelters 

Sbeep  dipping 

Tanneries 

Alkali  works 

Ground  lime 

Cyaniding  plants 

Soap 


2,506,452 

$10,247,579 

120,357 

479,079 

19,737 

85,845 

175 

500 

1,003 

4,391 

28,678 

128,547 

300,024 

713,336 

11,517 

46,100 

53,266 

197,277 

20,558 

62,216 

2,049 

5,643 

2,965 

10,950 

1,050 

3,000 

79,932 

282,400 

2,400 

12,000 

10,750 

55,375 

70 

52.'! 

7,472 

37.780 

2,450 

9,000 

18,627 

58,220 

2,222 

13,890 

6,000 

27,000 

Total '    3,197,754  !    12,480,653 


FUELS  USED  IN  LIME  BURNING. 


The  total  lime  output  of  1906  was  3,197,754  tons,  made  by  1,012 
producers.  Of  these,  951  makers,  producing  2,808,986  tons,  repUed 
to  the  questions  as  to  character  and  quantity  of  fuel  used.  The 
data  presented  below  cover,  therefore,  aoout  90  per  cent  of  the  total 
Amencan  lime  industry. 
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Kind  and  quantity  of  fuel  used  in  burning  lime  in  1906. 


Kind  of  fuel  used. 


Wood 

cords. . 

Shavings 

short  tons. . 

Coal 

do.... 

Coke 

do 

Oil 

barrels. . 

Gas 

cubic  feet . . 

Mixed  fuels: 

Wood 

cords. . 

Coal 

short  tons. . 

Wood 

cords. . 

Coke 

short  tons. . 

Wood 

cords. . 

Coal 

short  tons. . 

Coke 

do 

Coal  and  coko 

do 

Coal 

do.... 

Gas 

cubic  feet . . 

Total 


Quantity  of 
fuel. 


412,359 

22,945 

357,736 

2,160 

24,488 

236,435,000 

71,282 

95,960 

300 

150 

300 

2,000 

500 

9,288 

37,386 

193,543,000 


Quantity 
of  lime 
burned. 


S?iortton8. 

921,073 

43,677 

1,150,220 

9,889 

16,921 

60,760 

429,411 
1,120 

18,286 

28,685 
128,944 


} 


2,806,986 


Num- 
ber of 
firms 
using. 


285 
3 

549 
7 
5 
6 

76 
1 


9 
9 


951 


The  total  quantity  of  the  various  kinds  of  fuel  consumed  in  the 
American  lime  industry  during  1906  was,  therefore,  as  follows: 

Total  fuel  consumed  in  burning  lime  in  1906. 

Wood cords. .  484, 241 

Shavings short  tons. .  22, 945 

Coal do....  501,081 

Coke - do 4, 098 

Gas cubic  feet . .  429, 978, 000 

Oil barrels..  24,486 

The  '^gas'^  in  the  above  table  includes  both  natural  gas  and  pro- 
ducer gas,  as  can  be  determined  from  its  fuel  efficiency. 

FUEL  CONSUMPTION  PER  TON  OF  LIME. 

The  most  valuable  use  to  which  the  above  data  may  be  put  is,  of 
course,  the  determination  of  the  average  fuel  consumption  per  short 
ton  of  lime  burned  with  different  kinds  of  fuel.  Disregarding  the 
product  from  the  plants  using  mixed  fuels,  these  averages  are  as 
shown  in  the  f oUowmg  table : 

Fuel  consumption  per  short  ton  of  lime  burned  in  1906. 

Wood cord . .  0. 448 

Shavings short  ton. .     .  525 

Coal do 311 

Coke do 219 

Oil barrels..  1.447 

Gas cubic  feet . .  3, 891 

HEAT  LOSSES  IN  THE  LIMEKILN. 

It  is  of  couree  possible  to  carry  these  calculations  a  step  further 
and  to  determine  the  average  efficiency — or  inefficiency — of  all  the 
limekilns  in  the  country.  By  using  average  values  for  the  heat 
units  in  the  various  fuels  we  can  determine  that  in  1906  the  heat 
utilized  in  all  limekilns  averaged  7,413,500  B.  T.  U.  per  ton  of  burned 
lime.     In  a  volume®  published  recently  the  writer  calculated  the 

a  Eckel,  E.  C,  CcmeiiU,ltoieB,  wA'5\a»\«K.»'^«^  XQ\>s.,Y»!fc>^  <»» 
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theoretical  heat  requirements  for  lime  burning  and  stated  that  in 
burning  a  pure  nonmagnesian  limestone  they  would  amount  to 
2,113,600  B.  T.  U.  per  short  ton  of  limestone,  which  is  closely  equiva- 
lent to  3,774,300  p.  T.  U.  per  short  ton  of  burned  lime.  On  com- 
[jaring  this  quantity  of  heat  actually  required  in  burning  a  ton  of 
ime  with  the  quantity  used  during  1906  it  will  be  seen  that  the 
average  limekiln  wastes  almost  exactly  half  of  all  the  fuel  put  into  it. 
There  is  evidently  still  considerable  room  for  improvement  in  lime- 
burning  methods. 

HYDRATED  LIME. 

In  sending  out  the  statistical  inauiries  for  1906  an  attempt  was 
made  to  secure  data  relative  to  the  nydrated-lime  industry,  with  the 
results  set  forth  in  the  following  tables.  Though  a  gratifying  number 
of  repUes  were  made  to  the  questions  which  oore  on  tnis  mdustry, 
there  is  no  doubt  that  the  statistics  below  are  relatively  incomplete 
and  do  not  give  a  fair  idea  of  the  present  status  of  this  comparatively 
recent  development  in  lime  manufacture.  It  is  hoped  that  in  future 
years  greater  completeness  will  be  attained. 

The  reports  show  that  in  1906  the  total  quantity  of  lime  hydrated 
by  the  burners  and  marketed  as  hydratea  lime  was  120,357  short 
tons,  valued  at  $479,079,  or  $4.15  per  ton.  It  is  practically  certain, 
however,  that  much  of  the  product  reported  as  buildmg  lime  was  m 
reaUty  hydrated  Kme. 

The  number  of  lime-hydrating  plants  which  reported  as  having 
operated  in  1906  was  as  follows: 

Number  of  lime-hydrating  plants  in  operation  in  1906,  by  States. 

Alabama 1  i  Michigan 1 

Arizona 1  '  New  York 1 

Connecticut 1 

Greoigia 2 

Indiana 2 

Iowa 1 

Kansas 1 

Maine 1  Total 30 

IMPORTS    AND    EXPORTS. 

The  imports  of  lime  for  consumption  into  the  United  States  in  1906 
were  20,692  short  tons,  valued  at  $91,241,  as  against  22,247  short 
tons,  valued  at  $84,564,  in  1905,  and  22,297  short  tons,  valued  at 
$82,008,  in  1904. 

The  exports  in  1906  were  valued  at  $101,668,  as  against  $76,658 
in  1905. 

SAND-IilME  BRICK. 

PRODUCTION. 

The  year  1906  showed  fairly  prosperous  conditions  in  the  sand- 
lime  brick  industry,  the  product  being  valued  at  $1,170,005,  an 
increase  of  20  per  cent  over  the  value,  $972,064,  in  1905.  During 
1906  the  value  of  the  common  building  brick  made  by  this  process 
averaged  $6.71  per  thousand,  as  against  $6.58  in  1905.  The  front 
brick  averaged  $10.42  per  thousand,  as  against  the  1905  average  of 
$11.02.  Almost  90  per  cent  of  the  entire  sand-lime  product  is  mar- 
keted as  common  bnck,  a  result  which  could  hardly  have  been  w\\m!\- 
pated  when  this  brick  was  first  introduced  into  t\na  covmX^rj . 


Ohio 8 

Pennsylvania 8 

West  Virginia 1 

Wisconsin 1 


yyU  MINERAL   RESOURCES. 

Detailed  statistics  for  1905  and  1906  are  presented  in  the  following 
table: 

ProdiKtUm  oftand-lirm  brick  in  tlie  United  Statei  in  1905  and  1906,  by  StaUt. 
1903. 


Arms 

10 
IB 

roinm 

n  bflck. 

Ffant  l.rirk. 

Fiincy  brick. 
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»""• 

(Ihou- 
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Oeor^a 3 

a""::::::::::;;:::::::;      ! 

i 

i:i 

■■(.)•■ 

1 

23,084 

il 

32,963 

121 

13,473 

•i.ro. 

148.609 



6.71 

i  '"" 

121 

k'S 

'■■" 

l,IT0,flOS 

a  liicludi'4 
!>  IncIudoB 
op«ratlODe. 


tatF,lopiBveQtdlMl(MiTiKli)dlTtdiia 
which  It  MongB  In  onliT  Ihsl  lb] 


diBtributed  ainmig  tht 

V  of  sand-linii:  brick  in  the  United  Slates.  I90S- 


plants.       product. 


461.  IS 

i,mae 


LIME    AND   QAND-LIME    BRICK.  991 

THE  CONSTITUTION  OF  SAND-LIME  BRICK. 

In  previous  publications  on  the  sand-lime  brick  industry  the  writer 
has  stated  that  conclusive  evidence  had  not  vet  been  produced  as  to 
the  constitution  of  the  binding  medium  of  sand-lime  brick.  The 
advocates  of  the  new  product  not  onl^  claimed  that  a  definite  lime 
silicate  was  formed  during  processes  of  manufacture,  but  usually 
made  the  additional  claim,  by  implication  at  least,  that  this  silicate 
was  the  same  as  that  which  exists  m  Portland  cement.  The  fact  was 
overiooked  that  purely  chemical  means  could  not  be  reUed  on  to  prove 
these  facts,  if  facts  they  were.  Under  these  circumstances  the  writer, 
admitting  his  own  incompetency  to  decide  the  question,  believed  it 
advisable  to  consider  the  matter  unsettled,  pending  a  decisive  test 
by  the  only  means  possible — the  petrographic  microscope,  used  by 
one  of  the  very  few  investigators  intimately  acquainted  with  the  lime- 
silicate  series. 

During  the  past  year  evidence  has  been  submitted  which  seems  con- 
clusive. Mr.  Frederick  E.  Wright,  at  the  writer's  request,  examined 
several  specimens  of  commercial  sand-lime  brick  in  the  geophysical 
laboratory  of  the  Carnegie  Institution.  Mr.  Wrieht  states  that  the 
binding  material  of  these  specimens  is  a  hydrous  lime  silicate  some- 
what akin  to  the  familiar  minerals  of  the  zeolite  group.  The  reactions 
involved  in  the  formation  of  such  a  hydrous  siUcate  from  lime  and  sand 
in  the  presence  of  steam  are  simple  and  well  known.  It  is  to  be  not^d, 
however,  that  these  reactions  are  in  no  way  comparable  to  those  which 
take  place  during  the  processes  of  Portland  cement  manufacture  and 
that  the  binding  material  of  sand-lime  brick  is  very  different  in  com- 
position and  relationship  from  Portland  cement  clinker. 

It  may  safely  be  assumed,  then,  that  a  sand-lime  brick  as  marketed 
consists  of  (1)  sand  grains  held  together  by  a  network  of  (2)  hydrous 
lime  siUcate,  with  probably  (if  a  magnesian  lime  were  used)  some  allied 
magnesian  silicate^  and  (3)  lime  hydrate  or  a  mixture  of  lime  and 
magnesia  hydrates.  These  three  elements  will  alwavs  be  present,  and 
the  structural  value  of  the  brick  will  depend  in  large  part  on  the 
relative  percentages  in  which  the  sand,  the  silicates,  and  tne  hydrates 
occur. 
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GLASS  SAND,  SAND,  AND  GRAVEL. 


By  Ernest  F.  Burchard. 


GliASS  SAND. 

DEVELOPMENTS. 

Late  in  December,  1906,  certain  newly  opened  deposits  were 
reported  to  have  begun  producing  glass  sand,  out  their  production 
is  not  included  in  the  statistics  given  herein,  which  are  for  the  calen- 
dar year  1906.  One  of  these  deposits  is  on  White  River,  near  Guyon, 
Ark.,  and  others  are  near  Fredonia  and  Fall  River  in  southern  Kan- 
sas. Development  of  sands  in  these  localities  will  prove  of  great 
importance  to  the  glass-making  industry  in  the  gas  belt  of  Kansas 
and  Indian  Territory.  Heretofore  manufacturers  alike  of  bottle. 
fUnt,  and  window  glass  in  this  region  have  been  obUged  to  depend, 
on  sand  supplies  from  eastern  Missouri,  which  were  largely  controlled 
by  glass  makers  in  that  district.  On  account  of  the  distance  of  the 
eastern  Missouri  glass  sand  from  the  Kansas  markets  freight  rates 
have  brought  the  cost  of  the  material  at  those  markets  up  to  three 
or  four  times  the  net  price  at  the  quarries,  while,  as  a  conseauence  of 
car  famines  and  of  the  natural  disinclination  of  some  producers  to 
supply  raw  material  promptly  to  competitors,  the  Kansas  manufac- 
turers and  their  customers  have  recently  suffered  serious  inconven- 
ience. Shortage  of  raw  materials  has  resulted  in  shut  downs,  tie 
ups,  cancellation  of  contracts,  increased  cost  of  the  manufactured 
products,  and  corresponding  losses  to  the  trade  and  to  the  consumer. 

The  opening  of  tne  northern  Arkansas,  deposits  has  been  made 
possible  W  the  recent  building  of  the  White  River  branch  of  the 
Missouri  racific  Railway,  while  the  increased  demands  of  the  local 
district  and  the  saving  in  freight  rates  are  responsible  for  the  develop- 
ment of  the  Kansas  deposits.  The  occurrence  and  character  of 
these  deposits  have  been  described  in  the  fifth  and  eighth  of  the 
series  of  papers  cited  below. 

CHARACTER. 

Glass  sand  is  derived  mainly  from  pure  quartz  sandstone,  of  vary- 
ing degrees  of  induration,  by  crushing  it  into  its  component  grains 
and  then  cleaning  and  drying  the  product.  A  high  degree  of  purity 
(see  analyses,  page  7)  is  rec[uired  for  a  glass  sand,  consequently  it 
is  not  so  abundant  as,  and  is  more  expensive  to  prepare  than,  ether 
grades  of  sand.  The  cost  of  preparation  of  glass  sand  in  proportion 
to  its  selling  price  is  higher  than  that  of  me  sand,  molding  sand, 
furnace  sand,  etc.,  which  are  impure  silica  sands  containing  argilla- 
ceous material  that  must  be  washed  out  in  cleaning  a  glass  sand. 
The  production  of  fire  and  other  sands  is  therefore  the  more  profit- 
able, and  many  firms  are  producing  them  in  preference  to  glass  sand, 
although  they  may  have  material  fairly  suitable  for  the  preparation, 
of  the  latter. 
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PRICES. 

There  are  such  wide  local  variations  in  the  price  of  ^lass  sand  that 
no  averagje  fibres  can  be  given  for  the  country  at  large.  In  the 
Mississippi  Valley,  in  the  fllinois-Fox  River  district,  and  near  the 
mouth  of  Missouri  River,  where  extensive  deposits  of  easilv  quarried 
sand  are  close  to  transportation  routes,  glass  sand  is  proauced  on  a 
large  scale  and*  comparatively  cheaply,  so  that  the  cleaned  and  dried 
product  is  sold  at  from  65  to  75  cents  a  ton.  Eastward  and  west- 
ward from  the  middle  Mississippi  Valley,  imtil  the  coast  States  are 
reached,  prices  are  higher,  and  it  appears  that  they  are  largely  con- 
trolled oy  the  prices  which  the  central  producers  receive  for  their 
sand  plus  the  freight  charges  on  that  sana  to  centers  of  consumption. 
These  considerations  bring  the  prices  approximately  to  the  following 
figures  per  short  ton  for  the  outlying  States:  Ohio,  $0,998;  Penn- 
sylvania, $1.49;  West  Virginia,  $1.44;  Minnesota,  $1.30;  Colorado, 
$1.25.  Sands  in  New  Jersey,  New  York,  and  Virginia  approximate, 
respectively,  60,  80,  and  78  cents  per  ton,  while  in  Califorma  80  cents 
is  an  average  price.  Some  of  the  Massachusetts  sand  is  of  exceptional 
purity  and  is  so  carefully  prepared  for  special  uses  that  it  brings  an 
extra  price,  averaging  slightly  above  $4.50  per  ton. 

LITERATURE. 

Papers    published  by  the  United  States    Geological   Survey,  in 
which  the  character,  distribution,  relation  to  markets  and  fuel  sup- 

§lies,  and  methods  of  extraction  and  preparation  of  glass  sands  are 
iscussed,  are  listed  below  in  the  order*or  their  dates: 

Weeks,  Joseph  D.,  Glass  materials:  Mineral  Resources  U.  S.  for  1883-1884,  U.  S. 
Geol.  Survey,  1885,  pp.  958-973. 

,  Glass  materials:  Mineral  Resources  U.  S.  for  1885,  U.  S.  Geol.  Survey,  1886,  pp. 

544-555. 

Campbell,  M.  R.,  Description  of  the  Brownsville-ConnellSHUe  quadrangles,  Pennsyl- 
vania: Geologic  Atlas  U.  S.,  folio  94,  U.  S.  Geol.  Survey,  1903,  p.  49. 

Coons,  A.  T.,  Gfiss  sand:  Mineral  Resources  U.  S.  for  1902,  U.  S.  Geol.  Survey,  1904, 
pp.  1007-1015. 

BuRCHARD,  E.  F.,  Requirements  of  sand  and  limestone  for  glass  making:  Bull.  U.  S. 
Geol.  Survey  No.  285,  1906,  pn.  452-158. 


,  Glass  sand  of  the  middle  Mississippi  basin:  Bull.  U.  S.  Geol.  Survey  No.  285, 
1906,  pp.  459-472. 
Stose,  G.  W.,  Glass-sand  industry  in  eastern  West  Virginia:  Bull.  U.  S.  Geol.  Survey 

No.  285, 1906,  pp.  473-475. 
BuRCHARD,  E.  F.,  GlassHsand  industry  of  Indiana,  Kentucky,  and  Ohio:  Bull.  U.  S. 
Geol.  Survey  No.  315,  1907,  pp.  361-376. 

,  Notes  on  glass  sands  from  various  localities,  mainly  undeveloped:  Bull.  U.  S. 


Geol.  Survey  No.  315,  1907,  pp.  377-382. 

■ 

MOIiDING  SAND. 

USE  AND  CHARACTER. 

The  material  used  in  making  molds  and  cores  for  casting  iron,  steel, 
brass,  and  other  molten  metals  is  termed  molding  sand.  It  varies  from 
clayey  loam  to  a  clean,  sharp,  coarse  sand,  according  to  requirements. 
Practice  is  so  diverse  in  various  lines  and  in  different  foundries  that 
not  only  is  a  great  variety  of  so-called  sand  used  in  its  natural  state, 
but  in  many  instances  various  other  ingredients,  such  as  loam, 
clay,  oil,  flour,  and  molasses,  are  mixed  in  definite  proportions  with 
the  sandis  to  give  resviW;^  d^iied.  Three  essential  qualities  in  molding 


GLASS   SAND,   SAND,  AND   GRAVEL. 


995 


sand  are  refractoriness,  porosity,  and  bond.  The  grain  of  the  sand 
should  be  such  as  to  meet  the  requirements.  Its  size  affects  directly 
the  porosity  of  the  material  and  the  character  of  the  work  for  which  it 
is  used.  In  general,  the  finer  and  more  intricate  the  design  the  finer 
the  sand  required.  The  refractory  nature  of  the  sand  and  clay  is  gov- 
erned by  the  presence  of  a  high  content  of  silica  and  the  absence  of 
such  fluxing  constituents  as  Ume  carbonate,  alkaUes,  and  iron  oxides. 
The  material,  including  the  bond,  must  possess  at  the  same  time  plas- 
ticity and  strength,  it  must  beplastic  in  order  to  be  molded  around 
the  pattern,  and  it  must  have  sufficient  strength  to  stand  when  unsup- 
ported by  the  pattern  and  to  resist  the  impact  of  the  metal  when 
poured  into  the  mold.  Too  much  clay  and  u*on  oxide  will  cause  the 
mold  to  shrink  and  crack  under  the  mtense  heat,  yet  too  Uttle  will 
cause  it  to  dry  and  crumble,  if  not  to  collapse  entirely.  Under  a 
simple  preliminary  examination  a  good  sand  should  snow  to  the 
unaidea  eye  grains  nearly  uniform  in  size,  angular  rather  than  round, 
and  when  spread  on  dark  paper  it  should  show  no  dust.  To  the  touch 
the  sand  should  feel  sharp  rather  than  smooth,  and  when  moistened 
with  10  to  20  per  cent  of  water  it  must  be  capable  of  being  formed  into 
balls  which  will  not  become  pulpy  nor  be  too  easily  crushed. 

COMPOSITION  OF  SANDS. 

It  is  evident  from  the  foregoing  statements  that  the  physical  prop- 
erties of  molding  sands  are  of  mucn  more  importance  than  their  cnem- 
ical  composition.  The  difference  in  composition  between  glass  sands 
and  molding  sands  is  shown  in  the  following  table.  Sands  which  on 
analysis  fail  to  reach  the  required  purity  of  a  glass  sand  may  possess 
still  greater  intrinsic  value  as  molding  or  furnace  sands. 

Analyses  of  American  glass  sands  and  molding  sands. 


1.  Sand  for  dear  flint  glass. 

2.  Sand  for  window  elass . . 

3.  Sand  for  green   Dottle 

glass. 

4.  Band  for  delicate  mold- 

ing. 

5.  Sand  for  medium  -  class 

molding. 

6.  Sand  for  neavy  castings. 


Silica 
(SiO,). 


99.650 

9S.87 
97.60 

81.50 

84.86 

82.92 


Iron 


Alumina 


0.310 

.21 
1.50 

9.88 

7.03 

&21 


0.011 

.08 
.50 

3.14 

2.18 
2.90 


Lime 
(CaO). 


Magne- 
sia 
(MgO). 


0.020 


24 


1.04 
.62 
.62 


.12 
,50 

.65 


Color. 


White. 

Gray. 
Pale   yel- 
low. 


Grain. 


Medium^ 

inch)±. 

Do. 

Do. 

Fine. 

Medium. 

Coarse. 


LITERATURE. 

The  following  three  papers,  arranged  chronologicallv,  contain  much 
valuable  information  concerning  molding  sands.  The  last  paper  is 
probably  the  most  complete  that  has  yet  been  published  concerning 
the  sands  of  a  particular  area,  and  it  embodies  tabulated  results  of 
considerable  experimental  work  on  the  physical  properties  of  the 
material. 

Merrill,  G.  P.,  Guide  to  the  study  of  the  collections  in  the  section  of  applied  geology. 

Nonmetallic  minerals:  Rept.  U.  S.  Nat.  Mus.  for  1899, 1901,  pp.  474-477. 
Eckel,  Edwin  C,  Molding  sand,  its  uses,  properties,  and  occurrence:  Twenty-firBt 

Rept.  New  York  State  geologist,  1901,  pp.  91-96. 
KtJHHEL,  H.  B.,  and  others.  Report  upon  some  molding  sands  of  New  Jersey:  Ann. 

Rept.  State  geologist  of  New  Jersey  for  1904,  1905,  pp.  189-246. 
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PRODUCTION. 

The  sand  and  gravel  production  reported  to  this  office  in  1906  was 
32,932,002  short  tons,  valued  at  $12,698,208;  m  1905  the  production 
reported  was  23,204,967  short  ton^,  valued  at  $11,223,645;  there  was. 
therefore,  in  1906,  an  increase  in  quantity  of  9,727,035  short  tons  ana 
in  value  of  $1,474,563.  This  large  increase  in  quantity  with  a  com- 
paratively small  increase  in  value  is  due  to  the  fact  that  a  larffe  quan- 
tity of  material,  especially  CTavel  having  a  merely  nominal  value,  was 
reported  as  used  for  filling  oy  contractors,  railroads,  etc. 

Exclusive  of  gravel,  from  which  a  large  part  of  the  sand  is  screened, 
the  total  sand  reported  in  1906  was  24,501,992  short  tons,  vulued  at 
$10,067,668,  which,  compared  with  the  production  of  18,782,111  tons 
of  sand,  valued  at  $9,422,988,  in  1905,  shows  an  increase  in  quantity 
of  5,719,881  tons  ana  in  value  of  $644,680.  A  large  quantity  of  the 
sand  classed  as ''  other  sand  "  is  used,  as  is  the  cheaper  gravel,  for  filling 
purposes  by  railroads  and  contractors,  and  has  a  low  average  price, 
running  as  low  as  8  and  10  cents  per  ton,  the  average  value  being  about 
25  cents  per  ton. 

The  price  of  sand  and  gravel  varies,  according  to  the  use  to  which 
it  is  put,  from  8  or  10  cents  per  ton  to  nearly  $5  for  some  of  the  finest 
grades  of  glass  sand.  This  value,  as  is  the  case  with  all  the  values 
given  for  sand  and  gravel,  represents  the  net  value  of  the  material, 
free  on  board  at  point  of  shipment. 

Pennsylvania  reports  the  largest  value  of  production  of  sand  and 
gravel  in  the  United  States,  which  includes  nrst  rank  in  the  produc- 
tion of  glass  sand,  engine  sand,  and  sand  for  '*  other  uses,"  tne  total 
Sroduction  for  1906  being  5,232,875  short  tons,  valued  at  $2,480,811. 
few  York  ranks  second  in  value  of  output,  the  total  reported  for 
1906  being  4,097,485  tonis,  valued  at  $1,373,169.  The  greater  part 
of  this  production  is  building  sand,  in  the  total  output  and  value  of 
which  tne  State  ranks  first.  Both  Pennsylvania  and  New  York  are 
exceeded  in  quantity  by  Indiana,  which  is  credited  with  6,221 ,775  tons, 
valued  at  $1,035,352.  Ohio,  having  the  largest  output  and  value  of 
molding  sand,  ranks  third,  the  total  production  of  sand  and  gravel 
being  2,424,274  tons,  valued  at  $1,254,442.  The  order  of  other 
States  in  rank  of  value  is  Illinois,  Missouri,  and  Indiana,  each  pro- 
ducing sand  and  gravel  valued  at  over  $1,000,000. 

Glass  sand,  which  on  account  of  the  purity  of  sand  required  com- 
mands the  highest  average  price,  increased  in  production  from 
1,060,334  short  tons,  valued  at  $1,107,730,  in  1905,  to  1,089,430  short 
tons,  valued  at  $1,208,788,  in  1906,  an  increase  in  quantity  of  29,096 
short  tons  and  in  value  of  $101,058.  Pennsylvania  rarusis  first  in 
quantity  and  value  of  production  of  this  material,  the  output  being 
reportea  as  342,967  short  tons,  valued  at  $510,910;  West  Virginia 
comes  next,  with  an  output  of  158,093  tons,  valued  at  $227,225; 
Illinois  is  third,  producing  238,178  tons,  valued  at  $156,684.  Other 
States  having  an  output  of  over  $50,000  in  value  are,  in  order  of 
rank.  New  Jersey,  Ohio,  and  Missouri. 

The  molding  sand  reported  in  1906  amounted  to  3,371,103  tons, 
valued  at  $2,063,151;  in  1905  this  product  was  reported  as  3,084,098 
tons,  valued  at  $2,102,423;  there  was,  therefore,  m  1906,  an  increase   • 
in  quantity  of  287,005  tons  and  a  decrease  in  value  of  $39,272.     This 
includes  sand  used  for  all  kinds  of  molding — ^brass,  steel,  iron,  brick, 
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pig  bed,  etc.  The  price  of  this  sand  varies  from  30  cents  to  over 
$1.50  per  short  ton,  according  to  the  grade  of  the  sand  and  the  class 
of  work  done.  Ohio  reports  the  largest  output  of  this  sand,  the  pro- 
duction for  1906  being  816,540  tons,  valued  at  $555,910.  Pennsyl- 
vania, New  Jersey,  Illinois,  and  New  York  follow  in  the  order  named, 
each  having  an  output  valued  at  over  $100,000. 

The  most  universal  use  of  sand  is  for  building,  and  14,388,378  tons 
of  this  sand,  valued  at  $5,166,532,  were  reportea  in  1906,  as  compared 
with  10,127,750  tons,  valued  at  $4,284,740,  in  1905,  an  increase  of 
4,260,628  tons  in  quantity  and  of  $881,792  in  value.  This  total 
incluaes  sand  for  concrete  building,  all  mortar  sand,  and  sand  for 
rough  and  fine  plastering,  and  the  value  per  ton  varies  from  25  cents 
to  $1.  New  York  reports  a  larger  output  than  any  other  State — 
3,369,194  tons,  valued  at  $1,045,844.  Pennsylvania,  Missouri,  Illi- 
nois, Indiana,  and  Ohio  come  next,  in  the  order  named.  The  greater 
part  of  this  material  is  dredged  from  the  seabeaches  on  Long  island 
and  from  the  Delaware,  Omo,  Tennessee,  Mississippi,  and  Missouri 
rivers,  and  is  obtained  very  cheaply. 

The  following  table  shows  the  sand  and  gravel  output,  by  States 
and  uses,  for  1905  and  1906: 
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IMPORTS. 

Sand  valued  at  $85,566  was  imported  into  the  United  States  in 
1906,  as  compared  with  imports  valued  at  $48,710  in  1905  and  at 
$55,312  in  1904,  an  increase  in  1906  over  1905  of  $36,856. 


SLATE. 


By  A.  T.  Coons. 


PRODUCTION. 

There  were  9  States  reporting  a  commercial  output  of  slate  in 
the  United  States  in  1906 — Pennsylvania,  Vermont,  Maine,  Vir- 
ginia, Maryland,  California,  New  Yofk,  Arkansas,  and  Georgia,  named 
in  the  order  of  value  of  output.  Besides  these  States  Arizona.  New 
Jersey,  Tennessee,  and  Utan  have  deposits  more  or  less  developed. 
Tlie  production  for  1906  was  reported  as  valued  at  $5,668,346,  while 
in  1905  the  output  was  valued  at  $5,496,207,  an  increase  in  1906  of 
$172,139.  In  1905  there  was  a  decrease  of  $120,988,  as  compared 
with  1904,  when  the  value  was  $5,617,195,  and  in  1904  the  decrease 
was  $639,690  from  $6,256,885  in  1903,  when  the  value  was  the  largest 
that  has  been  reported. 

There  has  been  a  gradual  decrease  in  the  number  of  squares  of 
slate  made  in  this  country,  due  to  a  decrease  of  export  trade,  the 
English  market,  where  American  slates  found  considerable  sale  for 
several  years,  being  now  suppUed  either  from  the  Welsh  quarries, 
in  consequence  of  Uie  settlement  of  strikes  in  these  quarries,  or  by 
small-sized,  cheaper  French  roofing  slates.  The  decrease  is  also 
due  to  labor  troubles  in  the  building  trades  for  the  last  four  or 
five  years,  to  strikes  in  the  slate  quarries,  and  to  the  fact  that 
the  present  building  conditions  in  large  cities  do  not  call  for  slate 
roofs,  the  roofs  being  more  nearly  flat,  and  the  large  number  of 
patent-roofing  processes  and  tiles  being  cheaper  and  more  convenient 
than  the  slate.  This  condition  is,  however,  offset  outside  of  cities, 
especially  in  the  vicinity  of  auarries,  by  the  high  price  of  wooden 
shingles  and  the  great  durability  of  slate  roofing.  The  scarcity 
and  nigh  price  of  labor  has  also  been  a  factor  in  the  decreased  out- 
put. Ihinng  the  last  five  years  smaller  sizes  of  slate  have  been 
sold,  making  the  average  value  lower.  The  roofing  slate  in  1906 
was  reported  as  1,214,742  squares,  valued  at  $4,448,786;  in  1905 
the  figures  reported  were  1,241,227  squares,  valued  at  $4,574,550, 
a  decrease  for  1906  in  quantity  of  26,485  squares  and  in  value  of 
$125,764.  The  decrease  in  average  value  per  square  was  very  slight — 
from  $3.69  in  1905  to  $3.66  in  1906— only  3  cents. 

Slate  for  milled  stock — that  is,  slate  for  use  in  making  electrical 
supplies,  table  tops,  mantels,  sanitary  ware,  blackboard,  pencils, 
vaults,  etc. — ^has  been  increasing  in  value,  the  demand  for  material 
of  this  class  steadily  increasing.  The  output  for  1906  was  larger 
than  for  any  year  previously  reported  on,  the  value  being  $1,219,560, 
as  against  $921,657  in  1905,  an  increase  of  $297,903. 
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The  following  table  shows  the  value  of  roofing  and  milled  slate 
quarried  in  the  United  States  in  1905  and  1906,  by  States: 

Value  of  roofing  and  milled  slate  produced  in  the  United  States  in  1905  and  1906,  by 

States. 

1Q05. 


Arkansas 

California 

Georgia 

Maine 

Maryland 

New  Jersey... 

New  York 

Pennsylvania. 

Vermont 

Virginia 


Total. 


State. 


Roofing  slate. 

Value  of 
milled 
stock. 

Number  of 
squares. 

Value. 

50 

5,000 

1,500 

19,865 

25,845 

1,340 

10,354 

802,170 

339,001 

36,102 

1350 

40,000 

7,500 

106,271 

149,315 

5,360 

65,051 

2,879,671 

1,174,246 

146,786 

19,650 

117,983 
1,900 

1,505 
612,234 
178,205 

1,241,227 

4,574,550 

921,667 

Total 
value. 


$10,000 

40,000 

7,500 

224,254 

151,215 

5,360 

66,646 

3,491,905 

1,352,541 

146,786 

5,496,207 


1906. 


Arkansas 

California 

Georgia 

Maine 

Maryland 

New  Jersey... 

New  York 

Pennsylvania. 

Vermont 

Virginia 


Total. 


10,000 

1,000 

18,498 

25,288 


10,788 
755,966 
354,134 

39,068 


1,214,742 


180,000 

5,000 

100,916 

129,965 


60,000 

2,710,249 

1,189,799 

172,857 


4,448,786 


$5,000 


137,765 
1,004 


12,900 
811,900 
251,531 


1,219,560 


$5,000 

80,000 

5,000 

238,681 

iao,9eo 


72,360 

3,522,149 

1,441,330 

172,857 


5,608,346 


A  ^^  square '*  of  slate  is  the  number  of  slates  required  to  lay  100 
square  feet  of  roof,  allowing  a  3-inch  lap.  The  estunated  weignt  of 
roofing  slate  of  ordinary  thickness  is  650  pounds  to  the  square,  and 
the  slate  is  generally  shipped  in  carload  lots  of  from  50  to  90  squares 
per  carload. 

The  following  table  shows  the  value  of  slate  for  roofing  purposes 
and  for  milled  stock  from  1902  to  1906,  inclusive: 

Value  of  roofing  slate  and  milled  stocky  1902-1906, 


Roofing  slate. 

Value  of 
milled 
stock. 

Total 
▼aloe. 

Number  of 
squares. 

Value. 

1902 

1,435,168 
1,378,194 
1,233,757 
1,241,227 
1,214,742 

$4,950,428 
5,345,078 
4,669,289 
4,574,550 
4,448,786 

$745,623 
911,807 
947,906 
921,657 

1,219,560 

$5,606,061 
6,256,885 
5,617,196 
5,496,207 
5,668,346 

1903 

1904 

1906 

1906 

The  following  table  shows  the  average  price  of  roofing  slate  per 
square  since  1901 : 


Average  annual  price  per  square  of  roofing  slate  for  the  entire  country. 


1901. 
1902. 
1903. 


$3.15 
^.45 


1904 
1905 


13.78 
3.69 
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The  followii^  table  shows  the  total  value  of  the  slate  production 
of  the  United  States  from  1902  to  1906,  inclusive: 

Value  of  slate  produced  in  the  United  States,  1902-1906,  by  States. 


State. 


Arkansas 

Calif  ornia 

Georgia 

Maine 

Maryland 

New  Jersey... 

New  York 

Pennsylvania. 

Tennessee 

Utah 


Vermont. 
Viiginia. 


1902. 


HOOO 

31,500 

4,000 

206,558 

118,084 

32,000 

126,718 

3,547,322 


Total. 


1,464,918 
160,951 


1903. 


S4,709 
70,000 


231,230 

137,631 

33,403 

111,998 

u, 959, 90d 


1,502.652 
115,356 


5,696,051 


6,256,885 


1904. 


S14,300 

39,200 

4,500 

181, 168 

133,972 


1905. 


71,643 

3,633,246 

607 

300 

1,408,151 

130,208 


5,617,195 


S10,000 

40,000 

7,600 

224,254 

151,215 

5,360 

66,646 

3,491,905 


1,352,541 
146,786 


5,496,207 


1906. 


«5,000 

80,000 

5,000 

238,681 

130,969 


72,360 
3,522,149 


1,441,330 
172,857 


5,668,346 


IMPORTS. 

There  is  practically  no  slate  imported  into  this  country.  In  1905 
slate  valuea  at  $8,941  was  imported  in  the  form  of  chimney  pieces, 
mantels,  tables,  etc.,  exclusive  of  roofing  slate  valued  at  $913;  in 
1906  the  importations  were  valued  at  $9,471,  of  which  $9,243  was 
for  mantels,  chimney  pieces,  tables,  etc.,  and  $228  for  roofing  slate. 

EXPORTS. 

The  value  of  roofing  slate  exported  from  this  country  in  1906  was 
$255,785;  it  was  $408,309  in  1905,  and  $838,683  in  1903.  These 
figures  show  a  decrease  in  1906  of  $142,524  as  compared  with  1905 
and  of  $582  898  as  compared  with  1903. 

The  chief  slate  export  trade  of  this  country  is  to  the  United 
Kingdom,  Canada,  and  British  Australasia.  In  the  fiscal  year  end- 
ing June  30,  1906,  the  total  exports  were  valued  at  $355,950.  Of 
this  total  about  two-thirds  went  to  the  United  Kingdom,  about  12 
per  cent  to  Canada  and  British  Australasia  each,  about  7  per  cent 
to  Denmark,  and  small  quantities  to  the  Netherlands,  British  West 
Indies,  Mexico,  Venezuela,  Cuba,  British  South  Africa,  and  British 
East  Indies.  Broadly  speaking,  for  a  number  of  years  past  the 
exports  have  gone  to  the  countnes  named  in  about  the  same  relative 
proportions.  During  the  same  period  the  chief  ports  whence  the 
exports  have  been  snipped  have  been  New  York,  Baltimore,  Phila- 
delphia, Boston  and  Charlestown,  Mass.,  and  Buffalo  Creek,  N.  Y., 
in  the  order  named. 

SliATE  INDUSTRY  BY  STATES. 

Arkansas. — Lack  of  transportation  facilities  still  prevents  the  suc- 
cessful operation  of  the  deposits  of  slate  in  Arkansas. 

California. — There  was  no  change  in  the  operations  in  the  California 
slate  district  other  than  an  increased  production — from  5,000  squares, 
valued  at  $40,000,  in  1905  to  10,000  squares,  valued  at  $80,000,  in  1906. 

Georgia. — The  slate  quarries  in  Georgia  were  worked  only  part  of 
the  time  in  1906,  much  of  the  work  done  being  development  work. 

Maine. — There  was  an  increase  of  $14,427  m  the  Maine  slate  pro- 
duction in  1906,  the  output  in  1905  being  valued  at  $224,254  and  in 
1906  at  $238,681.    TTie  merease  was  in  value  of  milled  «\,oO&.,  N5\i\52eL 
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increased  from  $117,983  in  1905  to  $137,765  in  1906,  or  $19,782. 
Roofing  slate  decreased  slightly,  both  in  quantity  and  in  value — 
from  19,865  squares,  valued  at  $106,271,  in  1905  to  18,498  squares, 
valued  at  $100,916,  in  1906,  a  decrease  of  1,367  squares  in  quantity 
and  of  $5,355  in  value.  There  was  an  increase  of  10  cents  in  average 
price  per  square — from  $5.35  in  1905  to  $5.45  in  1906. 

The  producing  localities  were  Blanchard,  Brownville,  and  Monson, 
Piscataquis  County.  Producers  reported  an  excellent  demand  for  slate 
but  a  scarcity  of  good  labor. 

Maryland, — There  was  a  decrease  of  $20,246  in  the  value  of  the 
slate  output  in  Maryland  in  1906.  The  roofing  slate  decreased  from 
25,845  squares,  valued  at  $149,315,  in  1905  to  25,288  squares,  valued 
at  $129,965,  in  1906,  a  loss  of  557  squares  in  quantity  and  of  $19,350 
in  value.  The  milled  stock  decreased  from  $1,900  in  1905  to  $1,004 
in  1906,  or  $896.  The  Maryland  slate  was  produced  at  Cardiff,  Har- 
ford County,  a  continuation  of  the  Peach  bottom  region  at  Delta,  York 
Coimty,  Pa.  The  average  price  per  square  was  $5.77  in  1905  and 
$5.14  m  1906,  a  decrease  of  63  cents  per  square  in  1906. 

New  Jersey, — The  slate  deposits  near  Newton,  Sussex  Coimty,  were 
not  operated  in  1906. 

New  York, — The  slate  output  reported  from  New  York  in  1906  was 
valued  at  $72,360;  in  1905  the  value  reported  was  $66,646 — an 
increase  in  1906  of  $5,714.  The  increase  was  in  value  of  milled  stock, 
which  was  $12,360  in  1906  and  $1,595  in  1905,  a  gain  of  $10,765.  The 
nimiber  of  squares  increased  from  10,354  in  1905  to  10,788  in  1906,  or 
424  squares,  out  the  value  decreased  $5,051,  or  from  $65,051  in  1905 
to  $60,000  in  1906.  The  slate  producers  all  reported  a  better  demand, 
but  it  was  for  the  smaller  sizes  of  slate  at  less  price  per  square. 

The  entire  production  is  the  red  slate  from  Granville  and  Middle 
Granville,  Washington  Coimty. 

Penn^Zvania.— Pennsylvania  from  the  three  producing  counties — 
Northampton,  Lehigh,  and  York — produced  62.13  per  cent  of  the 
slate  output  of  the  United  States.  This  slate  was  valued  at 
$3,522,149,  an  increase  of  $30,244,  compared  with  the  output  of 
$3,491,905  in  1905.  There  was,  however,  a  loss  in  quantity  ana  value 
of  roofing  slate,  which  decreased  from  802,170  squares,  valued  at 
$2,879,671,  in  1905  to  755,966  squares,  valued  at  $2,710,249,  in  1906— 
a  decrease  in  quantity  of  46,204  sauares  and  in  value  of  $169,422. 
The  average  price  per  square  for  tne  two  years,  however,  was  the 
same,  $3.59. 

This  loss  in  production  was  due  somewhat  to  a  labor  strike  of  two 
months  in  the  feangor  region  during  the  spring  of  1906.  Wages  were 
reported  as  higher  and  cost  of  supplies  greater  than  in  1905,  but  the 
general  demand  was  good  and  steadier  than  in  that  year,  squares  of 
small  slate  being  more  called  for  than  the  larger  slate.  MiDed  slate 
increased  in  value  from  $612,234  in  1905  to  $811,900  in  1906,  a  gain  of 
$199,666.  The  demand  for  this  kind  of  slate  for  use  as  electrical  sup- 
plies, blackboards,  table  tops,  mantels,  sanitary  ware,  vaults,  school 
slates,  pencils,  etc.,  has  increased  each  year,  wath  every  prospect  for 
future  mcrease.  Of  the  roofing  slate  the  niunber  of  squares  produced 
in  Pennsylvania  represents  62.23  per  cent  of  the  quantity  of  roofing 
slate  produced  in  the  United  States.  Northampton  County  produced 
71.16  per  cent  of  the  Pennsylvania  output  and  44.28  per  cent  of  the 
total  ror  the  United  States,  Lehigh  (5ounty  27.32  per  cent  of  the 
Pennsylvania  output  and  11  ^et  c«qX,  qiI  \Jafc  total,  and  York  County 
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1.62  per  cent  of  the  Pennsylvania  output  and  0.94  per  cent  of  the  total. 
In  millmg  slate  Pennsylvania  produced  66.57  per  cent  of  the  total 
value  of  tnis  output  for  the  United  States,  Northampton  County  pro- 
ducing 75.68  per  cent  of  the  Pennsylvania  output  ana  50.37  per  cent  of 
the  total,  and  Lehigh  County  24.32  per  cent  of  the  Pennsylvania 
output  and  16.19  per  cent  of  tne  total.  York  Coimty  produced  none 
of  tnis  class  of  slate. 

The  following  table  shows  the  output  of  slate  in  Pennsylvania,  by 
counties,  in  1905  and  1906: 

Slate  production  in  Pennsylvania  in  1905  and  1906^  by  counties. 

1905. 


County, 


York 

Lebiffb 

Northampton. 

Total... 


Number  of 
squares. 

Value. 

MiUed 
slate. 

16,636 
231,194 
554,340 

193,957 

826,806 

1,958,906 

1250 
120,130 
491,854 

802,170 

2,879,671 

612,234 

Total 
value. 


194,207 

946,938 

2,450,760 

3,491,905 


1906. 


York 

Lehigh 

Northampton. 


Total 


11,468 
206,505 
537,993 

755,966 


159,833 

741,933 

1,908,483 

$197,487 
614,413 

2,710,249 

811,900 

159,833 

939,420 

2,522,896 

3,522,149 


Vermont. — Vennont  ranks  next  to  Pennsylvania  in  slate  produc- 
tion both  in  quantity  and  value  of  roofing  slate  and  in  value  of  milled 
stock,  producing  29.15  per  cent  of  the  quantity  of  roofing  slate  and 
20.62  per  cent  or  the  total  value  of  milled  stock  and  25.43  per  cent  of 
the  total  value  of  the  output.  The  production  increased  in  1906 
from  $1,352,541  in  1905  to  $1,441,330  in  1906,  an  increase  of  $88,789. 
The  increase  was  both  in  the  quantity  and  value  of  roofing  slate  and 
in  the  value  of  milled  stock.  The  roofing  slate  increased  from  339,001 
squares,  valued  at  $1,174,246,  in  1905  to  354,134  squares,  valued  at 
$1,189,799,  in  1906,  an  increase  in  quantity  of  15,133  squares  and  in 
value  of  $15,553,  and  the  milled  stock  increased  from  $178,295  in 
1905  to  $251,531  m  1906,  a  gain  of  $73,236. 

Almost  the  entire  output  is  from  Rutland  County,  in  the  vicinity  of 
Castleton^  and  West  Castleton,  Poultney,  Fair  Haven,  North  and 
South  Poultney,  Hvdeville,  Wells,  Pawlet,  and  West  Pawlet,  with  a 
small  output  from  Northfield,  Washington  County. 

The  average  price  per  square  of  roomig  slate  was  $3.36  in  1906  and 
$3.46  in  1905,  a  decrease  of  10  cents  per  square.  However,  both 
demand  and  trade  conditions  were  reported  as  better  than  in  1905, 
but  labor  was  high  and  hard  to  obtain. 

Virginia. — ^The  slate  in  Virginia  is,  commercially,  entirely  confined 
to  roofing  slate,  and  the  output  was  39,068  squares,  valued  at  $172,857, 
in  1906,  as  compared  with  36,102  squares,  valued  at  $146,786,  in  1905, 
an  increase  for  1906  of  2,966  squares  in  quantity  and  of  $26,071  in 
value.  The  average  price  per  square  in  1906  was  $4.42  and  in  1905 
$4.07,  an  increase  of  35  cents.  The  producers  reported  the  demand 
excellent,  prices  somewhat  irregular,  and  labor  scarce  and  high.  The 
slate  was  quarried  commercially  in  1906  at  Arvonia,  Ore  Bank,  and 
Fenian,  Buctingham  County. 
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STONE. 


Bv  A.  T.  Coons. 


INTRODUCTION. 

For  simplicity  of  treatment  the  kinds  of  stone  covered  by  the 
figures  given  in  this  report  are  classified  as  granite,  trap  rock,  sand- 
stone, Diuestone,  limestone,  and  marble. 

Granite  includes  true  granites  and  other  igneous  rocks,  as  gneiss, 
mica  schist,  andesite,  syenite^  trachyte,  quartz  porphyry,  lava,  tufa, 
diabase,  trap  rock,  basalt,  diorite,  gabbro,  and  a  small  quantity  of 
serpentine.  Rocks  of  these  kinds  are  as  a  rule  quarried  commer- 
cially in  quantities  too  small  to  permit  their  being  tabulated  sepa- 
rately, but  the  trap  rock  output  of  California,  Connecticut,  Massachu- 
setts, New  York,  New  Jersey,  and  Pennsylvania  represents  an  impor- 
tant industry,  and  it  is  therefore  considered  advisable  to  show  the 
value  of  this  stone  separately.  The  trap  rock  from  California  includes 
a  considerable  quantity  of  basalt. 

Sandstone  includes  the  quartzites  of  South  Dakota  and  Minnesota, 
but  the  fine-grained  sandstones  of  New  York  and  Pennsylvania, 
known  to  the  trade  as  bluestone,  are  the  product  of  a  separate  indus- 
try, and  their  production  is  shown  apart  from  that  of  the  other 
sandstone.  This  bluestone  is  also  quarried  in  New  Jersey  and  West 
Virginia.  In  Kentucky  most  of  the  sandstone  quarried  and  sold  is 
known  locally  as  freestone.  The  figures  given  for  sandstone  do  not 
include  the  value  of  the  ^ndstones,  whetstones,  and  pulpstones, 
made  from  sandstone  quamed  in  Michigan,  Ohio,  and  West  Virginia. 
Neither  does  the  total  sandstone  value  include  sandstone  crushed 
into  sand  and  used  in  the  manufacture  of  glass  and  as  molding  sand. 

Limestone  does  not  include  limestone  burned  into  lime,  bituminous 
limestone,  nor  limestone  entering  into  the  manufacture  of  Portland 
cement.  It  includes,  however,  a  small  quantity  of  stone  sold  locally 
as  marble. 

Marble  includes  a  small  quantity  of  serpentine  quarried  and  sold 
as  marble  in  Georgia,  Washington,  and  Pennsylvama. 

The  values  given  in  this  report  represent  the  net  value  of  the  stone 
to  the  quarrymen — that  is,  tne  selling  value  exclusive  of  any  freight 
charges.  Wnen  the  stone  is  cut  or  dressed  by  the  quarrymen  and 
sold  in  this  manner,  the  value  of  the  dressed  stone  is  given.  This 
applies  especially  to  the  stone  quarried  for  use  as  building  and  monu- 
mental stone.  The  value  of  crushed  stone  is  the  net  value  crushed 
at  the  point  of  shipment. 
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PRODUCTION. 


The  following  table  shows  the  value  of  the  different  kinds  of  stone 
produced  in  the  United  States  from  1896  to  1906,  inclusive: 

Value  of  the  different  hinds  of  stone  produced  in  the  United  States,  1896-1906. 


Year. 


1896 
1807 
1898 
1899 
1900 

1901 
1902 
1903 
1904 
1905 

1906 


Granite. 

Trap  rock. 

Sandstone. 

Bluestone. 

Marble. 

Limestone. 

9< ,  V44,  W4 

8,905.075 

9,324,406 

10,343,298 

10,969,417 

14,266.104 
16,083,475 
15,703,793 
17,191,479 
17,563,139 

18,569,705 

$4,023,199 

4,065,445 

4.724,412 

64,910,111 

65,272,865 

66.974,199 
69,430,958 
69.482,802 
68,482,162 
68,075,149 

67,147,439 

a  $750, 000 
0900,000 

al,  000, 000 

815,284 

1,198,519 

1, 164, 481 
1,163,525 
1,779,457 
1,791,729 
1,931,625 

2,021,898 

$2,859,136 
3,870,584 
3,629.940 
4,011,681 
4,267,253 

4,965,699 
5,044,182 
5,362,686 
6.297,835 
7,129,071 

7,582.938 

$8,387,900 

9,135,567 

9,956.417 

13,889,302 

13,556,523 

18,202,843 
20,895,385 
22,372,109 
22,178,964 
26,025,210 

27,320,243 

$1,275,041 
1,706,200 

1,710,857 
2,181.157 
2,732,294 
2,823,546 
3,074,554 

3,736,571 

Total. 


$23,965,229 
26,876,671 
28,635,175 
35.244,717 
36,970,777 

47,284,183 
54,798,682 
57,433,141 
58,765.715 
63,798,748 

66,378.794 


a  Estimated. 


6  Does  not  include  the  value  of  grindstones  and  whetstones. 


From  this  table  it  is  seen  that  the  total  reported  value  of  the  stone 
q^uarried  in  the  United  States  in  1906,  exclusive  of  the  products  men- 
tioned above,  was  $66,378,794.  The  corresponding  value  for  1905 
was  $63,798,748,  an  increase  for  1906  of  $2,580,046.  In  1905  the 
gain  was  $5,033,033;  in  1904  it  was  only  $1,332,574;  in  1903  it  was 
$2,634,459,  and  in  1902  it  was  $7,514,499.  The  increase  for  1906 
over  1896  is  $42,413,565.  The  production  of  1902,  1903,  1904,  and 
1905  was  affected  by  strikes  in  the  building  trades,  but  continued 
increase  in  the  production  of  crushed  stone  and,  in  1905,  of  stone  for 
furnace  flux  caused  increased  values  in  the  totals.  In  1906  almost 
all  the  producers,  and  especially  the  small  quarrymen,  stated  that  the 
cost  of  production  had  increased  on  account  of  increased  cost  of  sup- 
plies, high  wages,  and  lack 'of  common  labor;  and  that  less  stone 
was  produced  on  account  of  the  cheaper  production  and  increased 
use  01  concrete,  cement,  and  concrete  blocks. 

Granite^  trap  rock,  marble,  bluestone,  and  limestone  increased  in 
value,  while  the  value  of  sandstone  decreased. 

Granite,  trap  rock,  etc.,  represented  33.60  per  cent  of  the  total 
output  in  1906,  and  increased  in  value  from  $20,637,693  in  1905  to 
$22,306,276  in  1906,  a  gain  of  $1,668,583.  Trap  rock  increased  in 
value  from  $3,074,554  in  1905  to  $3,736,571  in  1906,  or  $662,017. 
Granite  increased  from  $17,563,139  in  1905  to  $18,569,705  in  1906, 
a  gain  of  $1,006,566. 

Sandstone  and  bluestone  represented  13.80  per  cent  of  the  total 
stone  output  in  1906.  Their  value  in  1906  was  $9,169,337,  which, 
compared  with  a  value  of  $10,006,774  in  1905,  shows  a  decrease  of 
$837,437.  Bluestone  increased  in  value  from  $1,931,625  in  1905 
to  $2,021,898  in  1906,  a  gain  of  $90,273.  Sandstone  decreased  in 
value  from  $8,075,149  in  1905  to  $7,147,439  in  1906,  a  loss  of  $927,710. 

Marble  represented  11.42  per  cent  of  the  total  stone  output  in 
1906,  the  total  value  being  $7,582,938;  in  1905  the  value  was 
$7,129,071,  a  gain  for  1906  of  $453,867. 

Limestone  represented  41.16  per  cent  of  the  total  stone  output  of 
the  United  States  in  1906,  and  was  valued  at  $27,320,243;  in  1905 
the  value  was  $26,025,^10,  «t  gy^lmi^x  1906  of  $1,295,033. 
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The  following  table  shows  the  value  of  the  various  kinds  of  stone 
produced  in  1905  and  1906,  by  States  and  Territories: 

Value  of  varioy^  hinds  of  stone  produced  in  1905  and  1906 f  by  States  and  Territories. 

190S. 


State  or  Territory. 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Florida 

Oeor^a 

Hawaii 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts . . . 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota... 

Ohio 

Oklahoma 

Or^on 

Pennsylvania 

Rhode  Island 

South  Carolina.. 
South  Dakota... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

WestvTrginia... 

Wisconsin 

Wyoming 


Total. 


Granite. 


Sandstone. 


128,107 


13,700 

90,312 

1,700,818 

73,802 

949,888 

178,428 


971,207 

33,550 

1,500 


65,558 

58,161 

685,668 

453,029 

62,618 


1,800 


2,713,795 

957,048 

2,663,329 


481.908 
180,579 
126,430 


838,371 
834,709 


765,777 
564,578 


18,920 

85,330 

870,848 

556,364 

297,284 


132, 193 

13,630 

2,571,850 

452,390 

681,730 


825,625 


0  20,637,693 


22,265 

29,115 

15,421 

2,198 

9,335 

79,617 

280,579 


12,984 

367,461 

123,123 

294,640 

27,686 

45,116 

120 

1,500 


294,719 

101,522 

a  1,831, 756 

4,483 

1,055 

1,744,472 

12,914 

1,229 

a2, 487,939 


193,408 

8,715 

123,281 

43,429 


2,000 

124,910 

171,309 

161,741 

33,591 


0  10,006,774 


Marble. 


S710 


1,000 
95,540 


774,550 


138,404 
166.360 


2,200 
795,721 


97,887 


582,229 


1,150 
4,410,820 


60,000 


2,500 


7,129,071 


Limestone. 


$532,103 


135 

154,818 

49,902 

289,920 

1,558 


5,800 
9,030 


14,105 

3,511,890 

3,189,259 

5,512 

461,791 

923,389 

744,465 

7,428 

149,402 

65,908 

544,754 

555,401 

2,238,164 

103,123 

225,119 


147,353 

7,200 

1,970,968 

16,500 


2,850,793 

163, 412 

8,600 

4,499,503 

300 


6,653 
401,622 
171,847 
232,519 

11,095 
212,660 

52, 470 
671,318 
804.081 

23,340 


26,025,210 


Total 
value. 


1560,210 
710 


304 

2,531 

816 

1,014 

178 

6 

1,764 

33 

37 

3,541 

3,204 

9 

461 

1,003 

1,025 

2,721 

1,267 

3,263 

667 

1,331 

2,446 

274 

225 

1 

838 

1,276 

110 

5,364 

585 

1 

4,505 

195 

95 

7,956 

556 

297 

200 

992 

427 

290 

6,993 

667 

919 

842 

1,791 

69 


,393 
,291 
,928 
,751 
,064 
,428 
,800 
,787 
,560 
,870 
,005 
,680 
,610 
,126 
.006 
,044 
,223 
,838 
,058 
,877 
,949 
,429 
,660 
,239 
,600 
,371 
,781 
,922 
,222 
,661 
,055 
,265 
,246 
,16Q 
,177 
,664 
,284 
,061 

,  duo 

,321 
,728 
,765 
,050 
,110 
,627 
,447 
,431 


63,796,748 


a  Includes  bluestone. 


t>  Includes  trap  and  other  igneous  rocks. 
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VcUvM  of  various  hinds  of  stone  produced  in  1905  and  1906 ^  by  States  and  Territories — 

Continued. 

1Q06. 


i 


State  or  Territory. 


AlAbama 

Alaska 

Arizona 

Arkansas... 
CaliXomia... 

Colorado 

Connecticut. 
Delaware... 
Florida 


Georgia 

Hawaii 

Idaho 

Illinois 

Indiana 

Indian  Territory. 
Iowa 


gfljmim 

iKenttxsky 

Maine 

Maryland 

Maasachusetts.. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Hampshire. 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota.. 
Ohio. 


Oklahoma 

Oregon 

Pennsylvania.. 
Rhode  Island . . 
South  Carolina. 
South  Dakota. . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington... 
West  Virginia.. 

Wisconsin 

Wyoming 


Granite. 


Sandstone. 


Marble. 


$40,467 


$32,042 

118,903 

1,429,207 

65,402 

146,346 


33,149 

65,703 

642,166 

286,544 


792,315 

23,346 

400 


2,560,021 

883,881 

3,790,211 


626,069 
150,009 
114,005 


818, 131 
958, 110 


927,483 
778,847 


18,847 

58,961 

1,043,140 

622,812 

247,998 


168,061 

4,948 

2,941,724 

340,900 

459,975 


798,213 
600 


Total '  /  22, 306, 276 


11,969 

19,125 

30,740 

615 

5,601 

42,809 

125,123 


9,533 

260,721 

65,395 

285,633 

20.951 

37,462 

6,899 


215, 142 

42,574 

d*  1,905,892 

3,531 

44 

1,426,645 

40,246 

25,950 

d  2, 724, 874 


145,966 
14,136 

111,533 
37,529 


$85,000 


16,900 
103,048 


919,356 


Limestone. 


176, 495 
271,934 


(0 


5,000 


500 
557,954 


171,632 


635,821 


5,100 

169,500 

113,360 

181,986 

24,715 


1,400 
4,576,913 


59,985 


1,000 


9,169,337  ;     7,582,938 


a  Included  with  Washington. 

b  Included  with  New  York. 

c  Included  in  limestone. 

d  Includes  bluestone. 

« Includes  a  small  output  for  Connecticut. 

/Includes  trap  rock  and  other  igneous  rocks. 


$579,344 


40 

48,844 

80,205 

373,158 

1,171 


1,450 
16,042 


12,600 

2,942,331 

3,725,565 

44,622 

493,815 

849,203 

795,406 

2,000 

170,046 

10,750 

656,269 

632,115 

1,988,334 

141,062 

276,381 


221,141 

125,493 

2,204,724 

30,583 


3,025,038 

127,361 

7,480 

4,865,130 

678 

10,400 


481,952 
239,125 
248,868 
7,829 
260,343 

49,192 
628,602 
891,746 

53,783 


Total 
value. 


$704,811 

65.231 
240,350 

2,254,626 
725,104 

1,386,540 

146,346 

1,450 

1,727,713 
23,346 
24,969 

2,961,456 

3,756,305 

45,237 

400,416 

802,012 

920,531 

2,562,021 

1,230,955 

4,333,616 
721,664 

1,643,817 

2,150,204 

202,549 

283,280 

5,000 

818,131 

1,304,393 
168,567 

5,596,053 

812,961 

44 

4,451,683 

186,454 

92,301 

8,804,776 
623,490 
258,396 
145,966 

1,131,909 
518,719 
292,745 

7,526,466 
606,343 
738,652 
741,971 

1,871,945 
80,098 


27,320,243  •     66,378,794 


The  following  table  shows  the  rank  of  the  States  and  Territories 
in  1905  and  1906,  according  to  value  of  production,  and  the  percent- 
age of  the  total  produced  by  each  State  or  Territory: 


UusacbuKiM. . 


WasUngton 

Wnt  V&t^ft. . . 
Hew  HaropatalTB. 


North  DakotiL... 


Pcnnsvlvanla . 

Vermont 

NewYorlt"... 

Uusucbiuetts 
IndlBnu 

Weiav. '.'.'.'.'.'.'.. 

California 

Ulsaourj 

MlDne»ta'.V."l 

New  Jeraer 

Coanectlcut... 

Maryland 

T«iDc«Me 

Kentuck; 

H«w  Hampoiiii 
Norm  Carolina 
W«t  Vlrglnls. 
Wsnlilnffron'. 

Colorado 

WchlEan 

Alabama 

abode  liland.. 
Vliginia 

Jown. '.'.'.'.'."'.. 

Utah 

Montana 

Nebroaks 

South  Carolina 

NewMexko.'.': 

Delaware 

South  Dakota. 

Oj^orj 

Wvomlng 

Idaho 

Nevada.'.'.'.'..'. 

Florida 

North  Dakota. 
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From  this  table  it  is  seen  that  Pennsylvania,  producing  chiefly 
limestone  and  sandstone  but  also  granite  and  marble,  reported  the 
greatest  value  of  stone  output  for  the  entire  United  States,  which  was 
13.27  per  cent  of  the  total;  Vermont,  producing  granite,  marble,  and 
a  small  quantity  of  limestone,  was  second,  with  11.34  per  cent  of  the 
total;  New  York,  producing  sandstone,  limestone,  granite,  and  mar- 
ble, ranked  third;  Ohio,  producing  limestone  and  sandstone,  was 
fourth;  Massachusetts,  producing  granite,  marble,  sandstone,  and 
limestone,  was  fifth;  Indiana  was  sixth,  followed  by  Illinois,  Maine, 
California,  and  Missouri,  each  producing  stone  valued  at  over 
$2,000,000. 

The  following  table  is  given  to  show  the  total  values  of  the  stone 
used  for  various  purposes  in  1905  and  1906;  only  those  values  are 
given  which  are  for  uses  common  to  two  or  more  varieties  of  stone: 

ValiLe  of  granite,  sandstone,  Ivmestone,  and  marble  iLsedfor  various  purposes  in  1905  and 

1906. 

10O5. 


Kind. 

Building 

(rough  and 

dressed). 

Monumental 

(rough  and 

dressed). 

Flagstone. 

(Curbstone. 

Paving 
stone. 

Crushed 
stone. 

Qranite 

$7,298,797 
4,702,189 
5,312,183 
2,927,640 

$3,842,368 

$38,838 

1,221,348 

127,801 

$762,430 

1,044,983 

283,426 

$2,133,873 
716,682 
231,785 

$4,923,706 

Sandstone 

1,008,270 
10,487,638 

Limestone 

Marble 

2,270,217 

Total 

20,240,809 

6,112,585 

1,387,987 

2,090,839 

3,082,340 

16,419,614 

10OO. 

1 

Qranite $8,536,420 

Sandstone 4,275,669 

$4,116,075 

$50,609 

1,097,438 

109,632 

$787,237 

1,074,369 

289,615 

$1,652,927 
G94.995 
531,275 

$5,504,327 
889. 8B4 

Limestone 5.092.916 

11,073,286 

MarMe.                         9,7«9,fi^ 

2.657,8i3 

'■ 

Total !      20,687,625 

6,773,888 

1,257,679 

2,151,221 

2,879,197 

17,467,486 

From  this  table  it  appears  that  the  total  value  of  building  stone 
increased  from  $20,240,809  m  1905  to  $20,687,625  in  1906,  a  gain  of 
$446,816.  Granite  represented  in  1906  41.26  per  cent  of  this  build- 
ing stone;  limestone,  24.62  per  cent;  sandstone,  20.67  per  cent;  and 
marble,  13.45  per  cent. 

Monumental  stone  increased  in  value  from  $6,112,585  in  1905  to 
$6,773,888  in  1906,  a  gain  of  $661,303.  Of  the  monumental  stone 
60.76  per  cent  was  granite  in  1906  and  39.24  per  cent  marble. 

Flagstone  in  1906  decreased  in  value  $130,308,  or  from  $1,387,987 
in  1905  to  $1,257,679  in  1906.  Sandstone  represented  87.26  per  cent 
of  the  flagstone  output  in  1906.  The  proportion  of  granite  and  lime- 
stone was  small. 

Curbstone  increased  in  value  from  $2,090,839  in  1905  to  $2,151,221 
in  1906,  or  $60,382.  Sandstone  represented  49.94  per  cent  of  this 
output  in  1906;  granite,  36.60  per  cent;  and  limestone,  13.46  per 
cent. 

Paving  stone  decreased  in  value  from  $3,082,340  in  1905  to 
$2,879,197  in  1906,  a  loss  of  $203,143.  Granite  was  57.40  per  cent  of 
the  total  paving  material;  sandstone,  24.14  per  cent;  and  limestone, 

18.46  per  cent. 
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Crushed  stone  increased  in  value  from  tl6,419,614  in  1905  to 
$17,467,486  in  1906,  or  $1,047,872.  Of  the  total  for  1906,  63.39  per 
cent  was  limestone;  31.51  per  cent  granite,  includii^  trap  rock;  and 
6.10  per  cent  sandstone. 

The  following  tables  show  the  quantity  and  value  of  crushed  stone 
produced  in  the  United  States  in  1905  and  1906,  by  States  and  Terri- 
tories and  uses. 

Production  of  cnithed  »\ 


B«^. 

aklng- 

RaUro.db»lL«t, 

Conoret.. 

Total. 

lory. 

Qmmllty. 

Valcie. 

QuanUty. 

Val™. 

Qimotlty 

Value. 

Qmintity. 

Value. 

15,«)0 

13, 7B 

IS,  700 

3M!e67 

210  0^ 
49  130 

^22  004 
779,753 

«:soo 

93,000 

t7,375 
72,^ 

■■4S20O 

519,  «8 
8.200 

79,311 

■"■S! 

K*.m 

^,W 

1«,SJ4 

H,33U 

IS 

3W;872 

w 
i; 

i^ 

1,3* 

6a 
'ss' 

2.13! 
f 

3f 
l.IU 

3,o:fi 

251 

3,33; 

U: 

S 

398 

730 
892 

ai7 

131 

1 

000 

i 

9QZ 
838 

C^iecUcut 

■r,s 

'^J^ 

rt'.aw 

ff,\-^ 

17,110 

7,300 

160,3a; 

4;700 

'mo',  227 

0,038 

Z6;fllO 

J, 380,756 

980,  »7 

87.268 
16,830 
«I2,<33 

'4a»,^2^ 

m.ui 

'33e!si2 

M.iS3 

41 

iei,su 

BIO, 170 
4S3,SU 

SB 

3^605 

ffi;S 

Keotuckj' 

M3.4fl4 

{fc'S&v;:::::: 

i,»3;a3s 

NevUainpahlra.. 

Ss;i1^v:.::: 

III 

Is 

SI,  87a 

29,143 

'w'^ 

lfil>,M7 
IS5,«« 

8581047 
i87,SOO 

«;so5 

98,343 

a$;ooo 

418,076 

»i 

as; 876 

347,  IM 
1,625 

M;.i4e 

:i 

!!:S 

21,000 
03.400 
48,300 

4.S00 
151,863 

87,700 
104,787 

187,258 

fi 

15^470 
70,393 

3 

36,938 

lat.soi 

7«3;379 

NortbCaralina.. 

37.  TOO 

33,821 
1*000 

fi^goT 
fi:300 

a.(M 

00  048 
0O5:«7 

9X1,406 

s'.fiDS 
1,073 
M,439 
B,000 

1,628;  143 
131,330 

SSSS::::: 

'  44;5.U 
100,168 

33; 700 

81,003 
18,000 

'^'518 

m:97S 

4,iS0 

i^^:;::: 

180;84S 

10,118,010 

6,712,0*4 

10,108,873 

.,«7.7U 

7,337.039 

1,879,859 

17.860,033 

18,419,611 

MINEBAL   BESODRCKS. 


Produeiion  of  eruthed  ttone  i: 


State  or  Ttrrt- 

Rosdn 
Qiantily. 

Irtlng. 

!,«..,. 

Concrete. 

tory. 

Vftlue. 

Qu«a[]ty 

V»IUf. 

Quantlt)- 

V.lue. 

17,M0 

te,»u 

10,19) 

27,390 

10,399 

22,n77 

gffi 

£0,830 

si 

M,0S9 

4e|a97 

280,731 

IS 

61,  lU 

152,448 

Colorado,' ■.'.'."! '. 
Connecticut 

1,335.186 
858,757 

aw,«o 

MO 

73T,028 

,11 

151,  3M 

Indiana 

6B.m 
B2.9SJ 

333,  U7 

iw,isi 

H>4,389 
143.155 
138,390 

*,S5S 

38.339 

2ii'.sn 

■«'S 

IBrODD 
I03SD 
«S1,.174 

i'l'sw 

SlSiSS;^-tV-.:: 

mcblgan 

Sfsa-;...:;;  : 

1B7,1» 
M,MO 

flTlV 

iiB.axi 
28,  a» 
ins, -143 

24,741 

aw!  7.53 

iS:^ 

37B;994 

1.770 

is 

zm^99i 

11 

2»,Em 

43S 

Ii 

42B:^ 

400,804 

12,500 

].27fi,S93 

79,eei 

032  942 

!5,a» 

'■^liii 

78.0B7 
115;M7 

135, gei 

30 

„S 

2,384 

iJSlS.'S- 

B,913 
734,  OSS 

1,T2S!]83 
28,600 

4i 

B,«J5 

OUrtoma 

'^■MO 

saa:-;:; 

31,111 
S0;S33 

it,79e 

192,  BH 
26;  067 

75!0S3 

Vlrglnlft. V.V.!!!; 
WertVli^nlL!^:! 

1J9!4« 
11,250 

sol  436 
B.GOD 

"■ii 

41 

33le6D 

T""" 

10.011,  i« 

••"■■" 

lo.sai.oM  .^ Iff), BOO  9,i!n,a«) 

.,,»,!.« 

In  1906  Pennsylvania  reported  the  largest  product 
stone,  followed  by  New  York;  Illinois,  Ohio,  and  Missou 
named.  Each  of  these  States  had  art  output  represe 
than  $1,000,000.  In  1905  the  rank  of  the  States  proc 
stone  was  Illinois,  Pennsylvania,  Xew  York,  Ohio,  and 

The  following  table  shows  the  (juantity  and  value  of 
produced  in  tbe  United  States  in  1905  and  1906,  by  ust 
stone : 


STONE. 
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Quantity  and  valiie  of  crushed  stone  produced  in  the  United  States  in  1905  and  1906^  by 

hinds  and  uses,  in  short  tons. 

10O5. 


Kind. 

Road  making. 

Railroad  ballast. 

Concrete. 

Total. 

Quantity.'    Value. 

Quantity. 

Value. 

Quantity 

Value. 

Quantity. 

Value. 

Granite 

884,934 
2,634,290 
6,446,518 

452,268 

$756,923 

1,762,811 

3,837,041 

355,269 

733,397 

435,511 

8,167,261 

769, 404 

$428,567 

230,370 

3,826,811 

341,957 

1,037,995 

1,207,240 

4,720,389 

371,415 

$960,110 

784,919 

2,823,786 

311,044 

2,656,326 

4,277,041 

19,334,168 

1,593,087 

$2,145,600 

Trap  rock 

Limestone 

Sandstone 

2,778,106 

10,487,638 

1,008,270 

Total 

10,418,010 

0,712,044 

10,105,573 

4,827,711 

7,337,039 

4,879,859 

27,860,622 

16,419,614 

1900. 


Granite 

Trap  rock . 
Limestone . 
Sandstone. 


858,289 
2, 109, 404 
6,685,781 

358,076 


Total 10,011,550 


$722,807 

1,496,140 

3,857,500 

299,877 


6,376,324 


1,066,784 
799,094 

8,106,850 
362,294 


10,335,022 


$545,771  1,016,494 
477,022  2,145,690 


3,899.396 
178,717 


5,493,958 
537,138 


5,100,906  9,193,280 


$893,886 

1,368,701 

3,316,369 

411,300 


5,990,256 


2.941,567 

5,054,188 

20,286,589 

1,257.508 


29,539,852 


$2, 162, 464 

3,341,863 

11,073,265 

889,894 


17,467,486 


From  this  table  it  appears  that,  with  the  exception  of  sandstone, 
which  decreased  in  quantity  and  value  of  output,  the  production  of 
crushed  stone  increased  decidedly  in  1906,  amounting  to  29,539,852 
short  tons,  valued  at  $17,467,486,  as  compared  with  27,860,622  short 
tons  in  1905,  valued  at  $16,419,614,  an  increase  in  quantity  of 
1,679,230  short  tons  and  in  value  of  $1,047,872. 

Crushed  granite  increased  from  2,656,326  short  tons,  valued  at 
$2,145,600,  m  1905  to  2,941,567  tons,  valued  at  $2,162,464,  in  1906, 
an  increase  in  quantity  of  285,241  tons  and  in  value  of  $16,864. 

Crushed  trap  rock  increased  from  4,277,041  short  tons,  valued  at 
$2,778,106,  in  1905  to  5,054,188  short  tons,  valued  at  $3,341,863,  in 
1906,  an  increase  in  quantity  for  1906  of  777,147  tons  and  in  value  of 
$563,757. 

Crushed  limestone  increased  from  19,334,168  short  tons,  valued  at 
$10,487,638,  in  1905  to  20,286,589  short  tons,  valued  at  $11,073,265, 
in  1906,  an  increase  in  quantity  of  952,421  tons  and  in  value  of 
$585,627. 

Crushed  sandstone  decreased  from  1,593,087  short  tons,  valued  at 
$1,008,270.  in  1905  to  1,257,508  tons,  valued  at  $889,894,  in  1906,  a 
decrease  or  335,579  tons,  valued  at  $118,376. 

Crushed  stone  for  road  making  decreased  from  10,418,010  short 
tons,  valued  at  $6,712,044,  in  1905  to  10,011,550  tons,  valued  at 
$6,376,324,  in  1906,  a  decrease  of  406,460  tons,  valued  at  $335,720. 

Crushed  stone  for  railroad  ballast  increased  from  10,105,573  tons, 
valued  at  $4,827,711,  in  1905  to  10,335,022  tons,  valued  at  $5,100,906, 
in  1906,  an  increase  of  229,449  tons,  valued  at  8273,195. 

Crushed  stone  for  concrete  , showed  the  greatest  increase,  from 
7,337,039  tons,  valued  at  $4^879,859,  in  1905  to  9,193,280  tons,  valued 
at  $5,990,256,  in  1906,  an  mcrease  in  quantity  of  1,856,241  and  in 
value  of  $1,110,397. 

In  1906,  63.39  per  cent  of  the  total  of  the  crushed  stone  output 
was  limestone,  19.13  per  cent  trap  rock,  12.38  per  cent  granite, 
and  5.10  per  cent  sandstone. 
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The  total  average  value  per  ton  for  1906  was  59  cents,  the  same  as 
in  1905.  In  1906  the  average  price  per  ton  of  granite  was  74  cents; 
trap  rock,  66  cents;  limestone,  54  cents,  and  sandstone,  73  cents; 
in  1905  the  average  values  were,  granite,  81  cents;  trap  rock,  65  cents; 
limestone,  54  cents;  and  sandstone,  63  cents. 


EXPORTS  AXD  IMPORTS. 


The  following  figures,  compiled  from  statistics  furnished  by  the 
Bureau  of  Statistics  of  the  Department  of  Commerce  and  Dabor, 
give  the  value  of  the  exports  and  imports  of  stone  for  the  calendar 
years  1905  and  1906: 

Exports  of  stone  from  the  United  States  in  1905  and  1906. 


Kind. 

1905. 

1906l 

Marbl'^  and  ston^,  unmAnnfacturpd  .      , 

t265,Q23 
710,876 

S355.343 

All  others 

780, 5» 

Total 

975,800 

1,135,882 

Imports  of  stone  into  the  United  States  in  1905  and  1906. 


Kind. 

1905.       \       1906. 

1 

Kind. 

1905. 

1906. 

Marble: 

In  block,  rough,  etc. . . 

1817,555 

103 

63,942 

302,645 
47,455 

$892,717 

306 

93,760 

220,150 
48,183 

;  Granite: 

1        Dressed 

$102,488 
4,940 

$145, 144 
20,931 

Sawed  or  dressed 

1        Roueh 

Slabs  or  paving  tiles. . 
All    other    manufac- 

1             Total 

107,428 

166,075 

tiirpfl 

• 

Stone  (other) : 

Mosaic  cubes 

14,711 
64,587 

16,354 
41,255 

Total 

1,231,700       1,255,116 

Rouirb 

Onyx: 

54,061 

76,385 

j             Total 

79,296 

57,600 

In  block,  rough,  etc. . . 
Sawed  or  dressed 

j             Grand  total 

1,478,044 

1,556,667 

Slabs  or  tiles 

176 
6.261 

All    other    manufac- 
tures  

1  482 

Total 

60,518  !          77.867 

These  tables  do  not  include  the  figures  for  slate  or  lime,  as  they 
are  included  under  their  respective  reports. 

These  tables  show  an  increase  of  $159,983  in  the  value  of  the  stone 
exported,  from  $975,899  in  1905  to  $1,135,882  in  1906. 

The  total  imports  increased  from  $1,478,944  in  1905  to  $1,556,667 
in  1906,  a  gain  of  $77,723. 

GRANITE. 

Total  production, — The  figures  given  in  this  report  as  representing 
the  value  of  granite  production  in  the  United  States  include  also 
the  value  of  small  quantities  of  gneiss,  mica  schist,  lava,  tufa, 
trachyte,  andesite,  syenite,  quartz  porphyrv^  trap,  basalt,  and  allied 
igneous  rocks.  The  quantities  of  these  allied  stones  quarried  are 
too  small  to  tabulate  separately.     Trap  rock,  however,  as  ahready 
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noted,  represents  an  industry  sufficient  by  itself  to  make  it  advisable 
to  show  the  value  of  this  stone  separately,  although  its  value  is 
included  in  the  ^and  total  of  granite. 

The  value  of  the  total  output  of  granite,  trap,  etc.,  in  1906  was 
$22,306,276,  as  compared  with  a  value  of  $20,637,693  in  1905,  an 
increase  of  $1,668,583.  The  increase  in  1905  over  the  total  value 
for  1904  was  only  $622,668;  the  gain  in  1904  over  1903  was 
$1,578,938,  which  nearly  equals  the  gain  for  1906.  In  1905  the 
granite  trade  felt  the  effects  of  builders  strikes,  of  the  recent  demand 
for  concrete  blocks  and  cement  work,  and  of  the  high  prices  and 
the  scarcity  of  labor.  In  1906  the  effect  of  trade  strikes  was  not 
so  evident,  but  notwithstanding  the  large  increase  in  production 
the  quarrymen,  especially  the  small  producers,  reported  a  decrease 
of  trade  due  to  the  use  of  cement  and  concrete,  to  high  wages,  to 
high  price  of  supplies,  and  to  inability  to  secure  common  labor. 

The  increase  m  1906  was  due  mainly  to  contracts  taken  out  for 
large  buildings  and  to  the  demand  for  crushed  stone. 

Li  1905  Maine  ranked  first  among  the  granite-producing  States, 
with  an  output  of  $2,713,795;  Massachusetts  second,  with  an  output 
of  $2,663,329;  Vermont  third,  with  an  output  of  $2,571,850,  and 
Calrfomia  fourth,  with  an  output  of  $1,700,818. 

In  1906  the  rank  in  output  of  the  States  producing  granite  to  the 
value  of  $1 ,000,000  or  more  was  as  follows :  Massachusetts,  $3,790,21 1 ; 
Vermont,  $2,941,724;  Maine,  $2,560,021;  California,  $1,429,207; 
Connecticut,  $1,385,369,  and  Pennsylvania,  $1,043,140. 

The  increase  in  Massachusetts  was  caused  by  unusually  large 
contracts  for  stone  for  large  buildings.  Vermont  showed  an  increase 
in  value  of  both  building  and  monumental  stone.  Maine  decreased 
in  value  of  building  and  monumental  stone  and  paving  blocks.  Cali- 
fornia increased  in  value  of  stone  for  concrete  work  and  for  break- 
water and  railroad  use.  Connecticut  increased  in  output  of  building- 
stone  and  of  stone  for  riprap  work,  and  Pennsylvania  increased  m 
value  of  crushed  stone. 

Of  the  other  States,  Arizona  increased  on  account  of  a  large  quan- 
tity of  granite  of  poor  quality  taken  out  for  railroad  repair  work, 
and  Arkansas,  Minnesota,  New  Jersey,  New  York,  North  Carolina, 
Rhode  Island,  and  Texas,  also  increased  in  value  of  output,  but  Colo- 
rado, Delaware,  Georgia,  Hawaii,  Idaho,  Indian  Territory,  Maryland, 
Missouri,  Montana,  rJew  Hampshire,  Oklahoma,  Oregon,  South 
Carolina,  Utah,  Virginia,  and  Wisconsin  decreased  in  value  of  output, 
most  of  the  quarrymen  reporting  decreased  demand  due  to  the  nigh 
prices  caused  by  high  wages,  scarcity  of  labor,  and  the  increased  cost 
of  materials,  and  to  the  increased  use  of  cement  and  concrete  blocks. 

The  output  from  Arizona,  Colorado,  Hawaii,  Idaho,  Oregon,  Utah, 
and  Wyoming  includes  considerable  volcanic  rock  and  tufa.  Cali- 
fornia's output  includes  basalt  and  trap  rock;  the  output  of  Con- 
necticut, Massachusetts,  New  Jersey,  New  York,  and  Pennsylvania 
includes  a  large  quantity  of  trap  rock. 

The  production  of  some  of  the  other  States  includes,  besides  these 
varieties  of  igneous  rock,  gneiss,  mica  schist,  syenite,  andesite, 
diabase,  etc.,  but  only  in  small  quantities,  as  compared  with  the  total 
production. 
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Building  stone, — Building  stone^  including  rough  and  dressed 
granite  sold  by  producers,  was  valued  at  $8,536,420  in  1906,  an 
mcrease  of  $1,237,623  as  compared  with  $7,298,797  in  1905.  This 
was  74.17  per  cent  of  the  total  granite  increase.  The  rough  stone 
sold  by  the  quarrymen  was  valued  at  $1,869,316  in  1906  and  at 
$1,888,010  in  1905,  a  decrease  of  $18,694  in  1906  in  this  class  of 
material.  The  dressed  stone  sold  by  the  producers  was  valued  at 
$6,667,104  m  1906  and  at  $5,410,787  in  1905,  an  increase  of  $1,256,317. 
Massachusetts  showed  the  greatest  increase  for  this  class  of  stone, 
from  $824,999  in  1905  to  $1,750,695  m  1906,  a  gain  of  $925,696. 
This  increase  is  accounted  for  by  the  fact  that  in  1906  the  stone  for  the 
new  Pennsylvania  Railroad  station  in  New  York  City  was  taken  out, 
dressed,  and  made  ready  for  shipment  at  the  Milford  quarries.  The 
building  stone  includes,  besides  stone  for  buildings,  for  their  decora- 
tion, and  for  foundations,  a  large  Quantity  of  heavy  masonry  stone 
used  in  building  bridges.  In  1905  Maine  reported  the  largest  quan- 
tity of  building  stone,  rough  and  dressed,  valued  at  $2,083,089; 
Vermont  came  second,  with  a  value  of  $1,282,079;  and  Massachu- 
setts was  third,  with  a  value  of  $1,026,424.  In  1906,  Massachusetts 
ranked  first,  with  an  output  of  $1,987,356;  Maine  was  second,  with 
an  output  of  $1,763,154,  and  Vermont  third,  with  an  output  of 
$1,475,731.  Maine  showed  a  decrease  in  output,  and  the  other 
States  an  increase.  Other  States  prominent  in  the  production  of 
granite  for  building  stone  are,  in  the  order  of  value  for  1906:  Connect- 
icut, New  Hampshire,  North  Carolina,  Maryland,  California,  Penn- 
sylvania, Rhode  Island,  New  York,  Minnesota,  and  Qeorgia.  In 
1905  the  order  was  as  follows:  Connecticut,  Maryland,  California, 
New  Hampshire,  North  Carolina,  Pennsylvania,  Georgia,  and  New 
York,  each  of  these  States  producing  Wilding  stone,  rough  and 
dressed,  valued  at  over  $100,000.  The  output  of  Connecticut,  rank- 
ing fourth  in  each  year  for  this  class  of  stone,  increased  $203,695,  or 
from  $394,571  in  1905  to  $598,266  in  1906.  New  Hampshire  rose  from 
seventh  place  in  1905  to  fifth  place  in  1906,  with  increase  of  $101,550, 
from  $331,537  in  1905  to  $433,087  in  1906.  North  Carolina  rose 
from  eighth  place  in  1905,  with  an  output  of  $303,851,  to  sixth  place 
in  1906,  with  an  output  of  $351,764,  an  increase  of  $47,913.  Mary- 
land fell  from  fifth  place  in  1905  to  seventh  place  in  1906;  and 
California,  on  account  of  conditions  incident  to  the  earthquake 
disturbances  in  the  spring  of  1906,  fell  from  sixth  place  to  eighth. 

Monumental  stone, — Monumental  stone,  including  stone  cut  and 
dressed  by  the  producers  and  also  the  rough  stock  sold  by  them  to 
retail  monumental  dealers,  was  valued  at  $4,116,075  in  1906,  as  com- 
pared with  $3,842,368  in  1905,  an  increase  of  $273,707.  Of  the  total, 
$2,293,554  was  the  value  of  the  rough  stock  and  $1,822,521  the  value 
of  the  cut  or  dressed  stones  sold  by  producers.  *  In  1905  the  corre- 
sponding figures  were  rough  stock  valued  at  $1,920,443  and  cut  or 
dressed  stone  valued  at  $1,921,925,  an  increase  of  $373,111  in  the 
value  of  rough  stock  and  a  decrease  of  $99,404  in  the  value  of  cut  or 
dressed  stone  for  the  year  1906. 

Vermont  produces  more  rough  stock  and  sells  more  dressed  monu- 
mental stone  than  any  other  State.  The  output  of  this  class  of  stone 
in  Vermont  in  1906  was  $1,444,442  and  m  1905  $1,249,774,  an 
increase  of  $194,668.     Massachusetts  ranks  next  to  Vermont  with 
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an  output  of  $724,614  in  1906  and  $614,075  in  1905,  an  increase  of 
$110,539.  The  next  States  in  order  of  production  of  monumental 
stone  are  Rhode  Island,  Minnesota,  Maine,  Wisconsin,  New  Hamp- 
shire, and  Connecticut,  these  States  each  producing  over  $100,000  m 
value.  In  1905  New  Hampshire  ranked  third,  followed  by  Rhode 
Island,  Wisconsin,  Minnesota,  California,  and  Maine.  Production 
of  this  class  of  stone  increased  in  1906  in  Rhode  Island,  Minnesota, 
Maine,  Wisconsin,  and  Connecticut,  and  decreased  in  New  Hampshire 
and  California. 

Paving  blocks. — The  value  of  paving  blocks  decreased  from 
$2,133,873  in  1905  to  $1,652,927  in  1906,  a  decrease  of  $480,946. 
Connecticut,  Delaware,  Maine,  Maryland,  New  Hampshire,  Okla- 
homa, South  Carolina,  Virginia,  and  Washington  increased  in  value 
of  output,  while  the  other  States  decreased  or  gave  the  same  value 
of  output.  In  1906  the  five  States  producing  highest  values  in  paving 
blocks  were,  in  order,  Maine,  Wisconsin,  Massachusetts,  Caliromia, 
and  Greorgia,  each  producing  over  $100,000.  In  1905  the  order  was 
Wisconsin,  Maine,  ueorgia,  Massachusetts,  and  California. 

Curbstone. — Granite  curbing  in  1906  was  produced  to  the  value 
of  $787,237 ;  in  1905  the  value  of  the  output  was  $762,430,  an  increase 
for  1906  of  $24,807.  Greorgia  and  North  Carolina  were  the  chief  States 
producing  this  class  of  stone. 

Flagstme. — Granite  flagstones  valued  at  $50,609  were  reported  in 
1906;  the  value  in  1905  was  given  as  $38,838,  which  shows  increase  of 
$11,771  in  1906.  South  Carolina  and  New  Hampshire  reported  the 
greatest  output  of  this  material. 

Rubble. — Rubble,  including  a  great  variety  of  stone  used  for  rude 
masonry,  foundations,  and  walls,  was  valued  at  $363,463  in  1906,  as 
compared  with  $383,446  in  1905,  a  decrease  of  $19,983  for  1906. 
Massachusetts,  Maryland,  Wisconsin,  and  Pennsylvania  reported  the 
largest  output  of  this  material. 

niprap. — Broken  and  other  loose  stone  for  foundations,  especially 
in  harbors  and  rivers,  was  produced  in  1906  to  the  value  of  $329,289; 
in  1905  the  value  reported  was  $256,409,  an  increase  for  1906  of 
$72,880. 

Crushed  stone. — The  value  of  crushed  granite,  including  trap,  in 
1905  was  $4,923,706;  in  1906,  the  value  was  $5,504,327,  an  increase 
of  $580,621.  These  figures  represent  an  output  of  6,933,367  tons  in 
1905  and  of  7,995,755  tons  in  1906,  an  increase  of  1,062,388  tons. 
The  figures  given  above  include  trap  rock,  basalt,  etc.,  as  well  as 
true  granite.  A  separation  of  the  trap  and  basalt  from  the  granite 
shows  that  the  total  for  1906  includes  5,054,188  tons  of  trap  and 
basalt,  valued  at  $3,341,863,  and  2,941,567  tons  of  granite,  valued  at 
$2,162,464. 

Of  the  total  output  for  1906,  2,967,693  tons,  valued  at  $2,218,947, 
were  used  for  road  making;  1,865,878  tons,  valued  at  $1,022,793,  for 
railroad  ballast,  and  3,162,184  tons,  valued  at  $2,262,587,  for  con- 
crete. In  1905,  3,519,^224  tons,  valued  at  $2,519,734,  represented 
the  output  for  road  making;  1,168,908  tons,  valued  at  $658,943,  for 
railroad  ballast,  and  2,245,235  tons,  valued  at  $1,745,029,  for  concrete. 
These  figures  show  a  decrease  in  1906  of  551,531  tons  in  quantity  and 
of  $300,787  in  value  for  road  making,  but  an  increase  of  696,970  tons 
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in  quantity  and  of  $363,850  in  value  for  railroad  ballast,  and  an 
increase  of  916,949  tons  and  $517,558  for  concrete.  The  large  increase 
of  crushed  stone  for  concrete  is  of  especial  interest  as  emphasizing 
the  increased  use  of  concrete  in  construction. 

In  1906  New  Jersey  ranked  first  in  value  of  output  of  crushed 
stone,  followed  bv  Pennsylvania,  Massachusetts,  California,  New  York, 
Connecticut,  and  Maryland,  each  State  producing  over  $250,000;  in 
1905  the  order  was  New  Jersey,  California,  New  York,  Massachusetts, 
Pennsylvania,  Maryland,  Connecticut,  and  Virginia.  In  1906  New 
Jersey  ranked  first  in  value  of  road-making  material,  followed  by 
Massachusetts,  New  York,  Pennsylvania,  and  Connecticut.     Penn- 

S^lvania  reported  the  largest  value  for  railroad  ballast,  followed  by 
eorgia.  New  Jersey,  ana  North  Carolina.  California  reported  the 
largest  value  for  concrete,  followed  by  New  York,  New  Jersey, 
Massachusetts,  Pennsylvania,  Maryland,  and  Connecticut. 

OtJier  uses.— Stone  used  for  '* other''  purposes  includes  a  large 
(quantity  of  stone  used  for  jetty  work  and  breaKwater  work,  especially 
in  the  States  of  California,  Massachusetts,  New  York,  and  Wash- 
ington. Much  of  the  stone  reported  as  used  for  other  purposes  in 
California  and  Arizona  was  used  in  repairing  the  break  in  tne  Colorado 
River,  which  required  a  large  quantity  of  stone,  sand,  gravel,  and 

The  following  table  shows  the  value  of  the  granite,  trap,  etc.,  pro- 
duced in  the  TJnited  States  in  1905  and  1906,  by  States  and  Terri- 
tories and  uses: 


PI  1905  and  1906,  by  State*  and 
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218,839 

ISISBB        29.740 

16,628 

10,  zu 

361,615 

la 

a,B60 

523,500 

1,nsg,010  11,920,443 

84§,4S1 

5,410.787 

1.921,926 

2,133.873 

762,430 

38,  ns 

crushed  »toDe. 

RnbblB. 

Rlpiap. 

o^,. 

State  or  Tanitorr. 

niBklnK.    i    liluaM, 

Co..,.t«. 

otaL 

. 

1 

I1S.SZS 

3S;<09 

62,763 
281506 

W.820| 

13,600 
12,885 

»7,E6J 

176,749 
36,440 

8.oav 

3:542 

11,812 

29,314 

a 

2,  SOS 

mm 

339, 903 
28,501 
10,470 

96 

IS 

is;a54 

7,616 
212.602 

13)231 

«5;^ 

i.9M 

4,738 
9:90« 

^ro 

1,930 

90,562 
7,5n 

ISO 
10,030 

3,036 
3,  wo 

1 

98,342 

■S:g 

34,161 

Mortl)  Carolina 

661,578 

ao.iH 

iiB,eeo 

70^392 
1,000 

■!;S 

17,236 
5,832 

37,696 
2:2:2 

1,000 

S,71I 

3,713 

4,340 

1,318 

1,838 

1«6,3« 
6,720 

51 

3.1B1 

Total 

a,  SIB, 734 

068,943 

l,74fi,D» 

383,446 

266,400 

149,316 

20,637,093 
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Bold  m  lbs  rat«]. 

DIM. 

led 

I£«le 

8Ula  or  Torrltoiy. 

BuUdiDg. 

Mnnu- 
mentiO. 

„„„. 

buUdlqg. 

s 

iDtO 

Curtliw. 

SJsr 

si:«a 

13.150 
1I»,?1S 

M.H1 

2a,«08 

«;«3 

S2I,042 
110,057 

lO^OM 
7,  SOB 
180,534 

■255,189 

18,000 

il«,4ZS 

ia.sso 

434,915 

1:^ 

123,211 

».^ 

»a,oio 

ira 

100 

iii 

eoo 

78,902 
SO.VBO 
US.SSO 
100.  <») 

*;0!0 
1.'iB'925 

Is 
IS 

ilaoo 

'•SS 

1,750,005 
25!80O 

102.677 
lSfi,319 

330,070 

Is 

ie,7as 

is 

13,i87 

4,oeu 

^StTr-:::-: 

'iS 

SSJlar.'"::::::: 

2,337 

.wo 

IDA,  750 

i 

13,801 

'an 

2S2,O08 

SS.Blfl 

9.« 

6;  733 

1 

N?"^CiiroUBa 

33,428 
113 

3.702 

1M>14 

i;4oo 

"•S 

171,700 

44,500 

1,424,882 

::i 

aelrao 

287;ffi3 

3,106 

B.447 

'''"*'-- 

,888,310  S, 

1I3,»4 

7tl8,4BB 

8,007,104 

1,822,521  ;i,aS2,927 

787,237 

w.m 

c 

ru.h«l«oae. 

« 

1 

pmp. 

o»„. 

State  or  THintory. 

Hoad 

b&llut. 

ConciBte. 

1190 

** 

OUL 

SB 

231,001 

Is 

KS.OOO 
33,S19 

137,802 
408,741 

ii 

0,645 

^',083 

20,7S0 

Jl 

™!wo 

1487 

^^ 

U,S 

"■S 

n.aoo 
10.  an 

^■^ 
laiooi 

11, M4 
171,800 
210. 2SB 

1 

B.osa 

2,070 
36.031 

0,085 

a;  107 

3,55? 

if 

lisio 

10,700 

^■^i 

NewHunpehlrc 

1M,0*1 
M.OOO 

2a,m 

207,070 
00,702 

^M4 

IS 
'1 

10,875 

8;«a6 

n-ifo 

gssir"^' 

'«'m7 

<1,018 

MB^aas 

SIS 

is 

South  Cflfollna 

ll.TW 

2.oe; 

60 
r>44 

si 

i.ra 

".:3 

85,077 

,!:S 

"■S! 

ffiS! 

Total 

3.218,947 

1,022.703 

2,2«,5S7  i    31 

sM 

320.288 

107,463 

Za.30e.Z76 
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The  following  table  shows  the  value  of  the  production  of  granite, 
trap,  etc.,  in  the  United  States  from  1902  to  1906,  inclusive: 

FoZiie  of  granite,  trap,  etc.,  produced  in  the  United  States,  by  States  and  Territories^ 

1902-1906. 


State  or  Territory. 


Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Delaware 

Georgia 

Hawaii 

Idaho 

Indian  Territory. 

Kansas 

Maine 

Maryland 

Massachusetts . . . 

Michigan 

Minnesota 

Mississippi 

Missouri 

Montana 

Nevada 

New  Hampshire. 

New  Jersey 

New  York 

North  Carolina.. 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina.. 
South  Dakota . . . 

Texas 

Utah 

Vermont 

Vii^nia 

Washington 

Wisconsin 

Wyoming 


Total. 


1902. 


1, 


^,000 

12, 115 
137,679 

66,023 

812, 141 

276,753 

803,778 

6,688 

12,910 


2, 
3, 


659,450 
758,203 
451,397 


478,989 


1, 


157,708 
77,050 
2,090 
147,097 
948,474 
651,014 
338,750 


1903. 


$3,000 

47,136 

1,627,692 

100,791 

1,101,425 

369,166 

672,947 


2,750 
4,030 


2,586,765 

837,787 

2,720,066 


403,906 


1, 


38,429 
661,062 
734,623 

598,848 

60,003 
1,479 
570,423 
282,046 
147,273 
369,137 


150,409 
25,993 

7,450 
854,513 
943, 171 
549,015 
218,947 

5,000 
118, 411 
829,535 
710,291 
476,863 

173,325 
3,803 
1,810,179 
299,335 
209,095 
573,391 


1904. 


12,500 

52,616 
1,742,330 

91,132 
854,784 
246,272 
942,466 

22,042 


6,152 


2,400,509 

815,471 

2,868,305 


405,956 

440 

155,716 

33,890 

1,200 

927,487 

833,618 

622,986 

297,749 

26,930 

236,213 

900,530 

684,952 

382,428 

900 

348,317 

7,980 

2,447,979 

510,788 

422,508 

724,422 

5,')7 


1905. 


$3,700 

90,312 

1,700,818 

73,802 

949,888 

178,428 

971,207 

33,550 

1,600 

1,800 


2,713,796 

957,048 

2,663,329 


481,908 


180,579 
126,430 


838,371 
834709 
765,777 
664,578 
18,920 
85,330 
870,848 
656,364 
297,284 


132, 193 
13,630 
2,671,850 
452,390 
681,730 
825,625 


1906. 


$32,042 

118,903 

1,429,207 

66,402 

1,385,369 

146,346 

792,316 

23,346 

400 


2,560,021 

883,881 

3,790,211 


626,069 


150,009 
114,005 


818, 131 

958, 110 

927,483 

778,847 

18,847 

58,961 

1,043,140 

622,812 

247,998 


168,061 

4,948 

2,941,724 

340,900 

459,976 

798,213 

600 


18,264,632 


18,436,087 


20,015,025 


20,637,693       22,306,276 


o  Value  of  quartzite  included  in  sandstone. 

The  following  table  shows  the  value  of  the  trap  produced  in  the 
United  States  in  1905  and  1906,  by  States  and  uses: 

Value  of  trap  produced  in  the  United  States  in  1905  and  1906,  by  States  and  uses. 

lOOo. 


Building. 

Paving. 

Crushed  stone. 

Other. 

State. 

Road  mak- 
ing. 

Railroad 
ballast. 

Concrete. 

Total.  • 

California 

$2,051 
5,709 

18,080 
9,496 

14,400 
5,842 

$51,538 
948 

$226,489 
173,823 
272,306 
483,529 
444,552 
162,112 

$29,243 

8,067 

905 

53,892 

69,600 

68,669 

$197,249 
113,977 

$32,918 
11.000 

$539  488 

Connecticut 

313. 524 

Massachusetts 

117,800          2,919 
147,333  1        6.400 

412  010 

New  Jersey 

67,301 

37,000 

3,461 

757,951 
631,352 

New  York 

65,800 
142, 760 

_, 

Pennsvlvania 

.^7  Xi^ 

420,229 

Total 

55,578 

150,248 

1.762,811  1        2.'V)..^76 

784,919  1      00.622 

2,074,554 

1900, 


California 

Connecticut . . . 
Massachusetts , 

New  Jersey 

New  York 

Pennsylvania. 


$46,414 

5,162 

16,540 

17,660 


Total 94,683 


8,907 


$136,310 
340 


52,700 


3,662 


$97,787 
228,353 
286,412 
432,134 
250,215 
201,239 


193,012 


1,496,140 


$9,019 
20,750 
28,000 
92,728 
45,000 
281,525 


$392,379 

$6,514 

148, 439 

8,301 

131,343 

500 

245,564 

16, 100 

264,076 

64,144 

186,900 

11,454 

$688,423 
411,345 
462,795 
856,886 
623,435 


477,022  \    \,:S6»,1Q\\   \«l,«Vi\     'i^l'Jfc^^'W 
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From  this  table  it  appears  that  the  value  of  trap  increased  from 
$3,074,554  in  1905  to  $3,736,571  in  1906,  an  increase  of  $662,017. 

California,  Connecticut,  Massachusetts,  New  Jersey,  and  Pennsyl- 
vania increased  in  value  of  output,  and  New  York  decreased. 

Of  the  crushed  stone,  the  stone  for  road  making  decreased  from 
$1,762,811  in  1905  to  $1,496,140  in  1906,  a  loss  of  $266,671.  Rail- 
road ballast  increased  from  $230,376  in  1905  to  $477,022  in  1906,  a 
gain  of  $246,646.  Concrete  showed  the  large  increase  of  $583,782, 
from  $784,919  in  1905  to  $1,368,701  in  1906. 

The  following  table  shows  the  number  and  value  of  paving  blocks 
produced  in  1905  and  1906,  by  States: 

Number  and  value  of  paving  blocks  produced  in  1905  and  1906,  by  States  and  Territories. 


State  or  Territory. 


Paving  blocks. 


1005. 


Number. 


Arkansas 

California 

Connecticut 

Delaware 

Georgia 

Maine 

Maryland 

Massachusetts... 

Minnesota 

Missouri 

Montana 

New  Hampshire. 

New  Jersey 

New  York 

North  Carolina. . 

Oklahoma 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina.. 

Texas 

Vermont 

Virginia 

Washington 

Wisconsin 


11,425 
6,504,735 
1,045,215 

183,150 
7,946,000 
8,188.596 

869,000 
6,504.650 
1,487,496 
1,529,364 
50.000 
2,084,202 
1,935,607 

420,800 
1,139,675 


Total. 


2,000 

820,982 

1,503,794 

348,500 

5,000 

413,898 

913,440 

14,000 

6.395,236 


Value. 


$457 

250,801 

43,931 

6.836 

296,750 

324,858 

38,900 

270.308 

98,530 

69,640 

3,500 

76,822 

58,322 

20,600 

48,234 


1906. 


Number. 


Value. 


80 

35,026 

82.641 

9,604 

250 

16.628 

19,220 

420 

361,515 


4,495,391 

$197,425 

823,878 

62,645 

162,281 

7,783 

3,927,500 

123,211 

8,658,437 

336,979 

1,126,082 

51,530 

4,936,078 

199.457 

744,150 

50,000 

624.453 

26,205 

2,298,145 

89,S78 

1,752,767 

53,916 

974,330 

33,  €» 

2,250 

113 

543.485 

22,980 

834,001 

42,532 

348,615 

11,340 

10.000 

250 

282,930 

9,557 

1,385,000 

29,536 

230.000 

16,240 

5,110,586 

287,823 

50,406,765 


2,133,873 


39,270,350 


^,652,027 


From  this  table  it  will  be  seen  that  the  number  and  value  of  paving 
blocks  decreased  from  50,406,765  blocks,  valued  at  $2,133,873,  in  1905, 
to  39,270,359  blocks,  valued  at  $1,652,927,  in  1906,  a  decrease  of 
11,136,406  in  number  and  of  $480,946  in  value.  The  average  value 
per  thousand  was  $42.33  in  1905  and  $42.09  in  1906.  Paving  blocks 
vary  in  price  from  $15  per  thousand  to  about  $80  per  thousand, 
according  to  size  and  regularity  of  shape.  Quarrymen  generally 
reported  that  at  the  prices  obtained  for  the  paving  blocks  it  did  not  pay 
for  making  them  at  the  present  cost  of  labor. 

In  many  locaUties,  especially  in  the  New  England  States,  paving 
blocks  are  cut  from  the  refuse  stone  of  the  larger  quarries,  the  cutter 
paying  a  small  price  for  the  rough  stone,  or  paying  a  certain  amount 
tor  every  thousand  cut.  Some  men  go  around  the  country  and  blast 
and  trim  up  bowlders  and  sell  the  blocks  if  there  is  a  demand  for  them. 
Many  of  these  men  are  foreigners,  and  it  is  almost  impossible  to  get  a 
record  of  either  the  number  or  the  value  of  the  blocks  thev  make 
except  through  the  firms  to  which  they  sell,  which  are  often  tne  large 
quarrymen. 
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Sandstone  showed  more  than  any  other  variety  of  stone  the  effect 
of  the  use  of  cement  for  foundations,  building  material,  paving, 
flagging,  and  curbing,  and  the  use  of  concrete  blocks  for  buildings, 
and  this  effect  was  not  offset,  as  in  granite  and  limestone,  by  any 
other  great  increase  in  output,  ganister  rock  being  the  only  product 
showing  a  decided  increase  in  value  of  production.  As  with  the 
other  kinds  of  stone,  scarcity  and  high  price  of  labor  and  cost  of  fuel 
and  suppUes  lessened  the  activity  of  the  trade. 

The  total  value  of  the  output  of  sandstone  in  1906  was  reported  as 
$9,169,337;  in  1905  the  value  of  the  output  was  $10,006,774,  a 
decrease  of  $837,437  for  1906.  The  total  value  for  1906  is  the 
smallest  since  1901,  when  the  value  of  the  total  output  was  $8,138,680. 

Pennsylvania,  New  York,  and  Ohio,  with  values,  respectively,  of 
$2,724,874,  $1,905,892,  and  $1,426,645,  contributed  the  largest 
Quantity  of  sandstone  to  the  total  output  of  the  United  States, 
tnese  three  States  producing  66.06  per  cent  of  the  total  in  1906.  In 
1905  the  rank  of  the  States  was  the  same,  Pennsylvania's  production 
being  valued  at  $2,487,939,  New  York's  at  $1,831,756,  and  Ohio's  at 
$1,744,472,  an  increase  in  1906  of  $236,935  for  Pennsylvania,  an 
increase  of  $74,136  for  New  York,  ahd  a  decrease  of  $317,827  for  Ohio. 
The  production  of  these  three  States  in  1905  was  60.6  per  cent  of  the 
total. 

In  New  York  and  Pennsylvania  part  of  the  sandstone  output  is 
known  to  the  trade  as  bluestone,  the  production  of  which  is  given  in 
a  separate  table.  A  small  part  of  New  York's  output  in  1906  is 
really  the  value  of  the  Connecticut  output,  Connecticut's  production 
being  included  in  that  for  New  York  in  order  to  conceal  individual 
figures. 

Of  the  other  States  producing  sandstone,  California,  Colorado, 
Minnesota,  Massachusetts,  and  New  Jersey  report  the  largest  output, 
each,  however,  showing  a  decrease  for  1906.  An  increase  for  1906 
is  shown  by  Alabama,  Indiana,  Nebraska,  New  York,  Oklahoma. 
Oregon,  Pennsylvania,  Tennessee,  Utah,  Virginia,  Washington,  ana 
Wisconsin;  a  ^crease  is  shown  in  the  other  States. 

Building  stone. — The  chief  use  of  sandstone  is  for  building  purposes, 
the  output  for  which,  including  both  the  rough  and  the  cut  or  sawed 
stone  sold  by  the  producers,  was  valued  at  $4,275,669  in  1906  and  at 
$4,702,189  m  1905,  a  decrease  of  $426,520.  These  figures  for  1906 
included  rough  stone  valued  at  $1,765,649  and  cut  or  sawed  stone 
valued  at  $2,510,020,  and  for  1905  rough  stone  valued  at  $2,114,270 
and  cut  or  sawed  stone  valued  at  $2,587,919,  a  decrease  of  $348,621 
for  rough  building  stone  and,of  $77,899  for  the  dressed  stone.  Penn- 
sylvania, Ohio,  California,  and  New  York,  with  values  of  $1,317,290, 
$867,111,  $514,173;  and  $472,284,  respectively,  were  the  ranking 
States  in  the  building-sandstone  output  in  1905;  in  1906  the  order 
was  Pennsylvania,  New  York,  Ohio,  and  California,  with  values  of 
$1,346,140,  $724,164,  $659,611,  $400,083,  respectively,  Ohio  and  New 
York  changing  places,  with  increases  in  1906  of  $28,850  for  Pennsyl- 
vania and  $251,880  for  New  York  and  with  decreases  of  $207,500  for 
Ohio  and  $114,090  for  California.  The  Pennsylvania  output  includes 
a  considerable  quantity  of  fine-grained  sandstone  known  locally  aa 
bluestone,  which,  besides  the  common  use  for  constrvxeXiVQTi  N^ore.,  Sa 
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employed  extensively  for  the  triimning  of  buildings,  such  as  sills, 
lintels,  copings,  and  steps.  The  value  of  this  stone  for  1906  was 
$268,290,  as  compared  with  $292,062  in  1905,  a  decrease  of  $23,772. 
The  rest  of  the  Tennsylvania  building-stone  output  is  largely  for 
railroad  bridges,  being  used  by  the  Pennsylvania  Kailroad  and  other 
railroads  in  renewing  bridges  and  elevating  the  tracks.  It  is  also 
used  in  the  jjonstruction  and  the  ornamentation  of  buildings. 

The  buildmg  stone  from  Ohio  is  used  chiefly  in  the  construction  of 
buildings;  some  is  used  for  heavy  bridge  masonry. 

The  California  building  stone  is  used  chiefly  for  regular  construction 
work,  but  some  is  used  for  bridges.  The  decrease  for  1906  is  due  to 
the  aemoralized  condition  of  trade  incident  to  the  earthquake  and 
the  fire. 

The  New  York  sandstone  output,  like  that  of  Pennsvlvania, 
includes  a  quantity  of  bluestone.  In  1906  the  value  of  this  bmestone 
from  New  York  was  $492,552,  an  increase  of  $141,547,  as  compared 
with  $351,005  in  1905. 

Rubble, — Rubble  used  in  all  kinds  of  rough  building  of  walls  and 
foundations  decreased  from  $527,918  in  1905  to  $525,108  in  1906,  a 
loss-  of  $2,810.  The  greater  part  of  this  sandstone  is  from  Penn- 
sylvania. 

Pavina, — Paving  blocks  to  the  value  of  $694,995  was  produced  in 
1906,  a  decrease  of  $46,687  from  the  1905  output,  which  was  $741,682. 
New  York  and  Pennsylvania  furnished  the  greater  part  of  this 
material. 

Flagstone, — Flagging  to  the  value  of  $1,097,438  was  produced  in 
1906,  a  decrease  of  $123,910,  as  compared  with  $1,221,348,  reported 
in  1905.  Ohio,  New  York,  and  Pennsvlvania,  with  outputs,  respec- 
tively, of  $383,457,  $366,423,  and  $277,623,  furnished  most  of  this 
class  of  stone,  practically  all  of  the  New  York  and  Pennsylvania 
stone  of  this  class  being  bluestone. 

Curbstone, — Curbing  to  the  value  of  $1,074,369  was  reported  in 
1906,  an  increase  of  $29,386  over  $1,044,983  in  1905.  New  York, 
Pennsylvania,  and  Ohio,  with  outputs,  respectively,  of  $375,539. 
$305,470,  and  $251,509,  were  the  chief  States  producing  this  class  of 
stone.  About  half  of  the  New  York  and  Pennsylvania  output  for 
curbing  was  bluestone. 

Crushed  stone, — In  1906  1,257,508  tons  of  crushed  sandstone, 
valued  at  $889,894,  were  reported,  as  compared  with  1,593,087  tons  in 

1905,  valued  at  $1,008,270,  a  decrease  m  1906  of  335,579  tons  in 
quantity  and  of  $118,376  in  value.  The  greater  part  of  the  crushed 
stone  was  for  concrete,  a  use  which  increased  from  371,415  tons, 
valued  at  $311,044,  in  1905   to  537,138  tons,  valued  at  $411,300,  in 

1906,  a  gain  of  165,723  tons  and  of  $100,256.  Crushed  sandstone  for 
road  making  decreased  from  452,268  tons,  valued  at  $355,269,  in 
1905,  to  358,076  tons,  valued  at  $299,877,  in  1906,  a  decrease  of 
94,192  tons  and  of  $55,392.  Sandstone  for  railroad  ballast  decreased 
from  769,404  tons,  valued  at  $341,957,  in  1905,  to  362,294  tons, 
valued  at  $178,717,  in  1906,  a  decrease  of  407,110  tons  and  of  $163,240. 
Pennsylvania,  California,  and  Massachusetts  produce  the  most  of 
this  class  of  stone. 

Canister. — Ganister  rock  is  reported  in  1906  from  but  six  States, 
Pennsylvania,  Colorado,  Wisconsin,  Ohio,  Maryland,  and  Illinois,  in 
the  order   of  value  oi  oMl^uXi.    Aii  \^^^  «.even  States  reported  output 
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of  this  material;  Pennsylvania,  Colorado,  Wisconsin,  Ohio,  Mary- 
land, Illinois,  and  Kansas,  in  the  order  of  value  of  output.  In  1906 
the  production  increased  $97,943,  from  $186,123  in  1905  to  $284,066 
in  1906. 

Riprap. — Riprap  valued  at  $290,952  was  reported  in  1905,  and  at 
$231,654  in  1906,  a  decrease  of  $59,298.  Pennsylvania,  Texas,  and 
Ohio  reported  the  greater  part  of  this  output. 

OtJier  purposes.— Sandstoiie  for  other  purposes,  valued  at  $96,144. 
was  reported  in  1906,  as  against  $283,309  in  1905,  a  decrease  or 
$187,165  in  1906.  This  includes  stone  for  monumental  work  and 
forposts  and  coverings. 

The  total  output  does  not  include  sandstone  made  into  aorasives, 
such  as  grindstones,  whetstones,  oilstones,  and  pulpstones,  nor  does 
it  include  sandstone  ground  into  sand  and  used  for  glass  sand,  mold- 
ing sand,  and  polishing  sand. 

The  following  table  shows  the  value  of  the  sandstone  production  of 
the  United  States  in  1905  and  1906,  by  States  and  Territories  and 
uses : 

Value  of  sandstone  'produced  in  the  United  States  in  1905  and  1906 ^  by  States  and  Terri- 
tories and  uses. 

1905. 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Idaho 

Illinois 

Indiana 

Indian  Territory . 

Iowa 

Kansas 

Kentucky 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Jersey 

New  Mexico 

New  York 

North  Carolina . . 
North  Dakota... 

Ohio 

Oklahoma 

Oregon 

Pennsylvania 

South  Dakota... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia 

Wisconsin 

Wyoming 


Total 


Rough 
building. 


1100 


6,372 

57,823 

209,891 

51.382 

12,940 

15,324 

6,575 

300 

7,165 

30,868 

77,117 

4,904 

55,964 

64,056 

24,610 

15,890 

9,882 

108 

1,500 

161,200 

1,820 

210,760 

150 

955 

405,976 

9,074 

520 

444,768 

39.491 

1,035 

7,858 

10,360 

2,000 

55,605 

48,887 

42,864 

19,086 


2,114,270 


Dressed 
buildhig. 


Crushed  stone. 


Road 

making. 


116, 
6, 

456, 

20, 

5, 

4, 

6, 
1, 

4, 
28, 


083 
229 
350 
590 
789 
300 
875 
200 
250 
422 
838 
225 


35, 
36. 
58, 
4, 
30, 


269 
035 
853 
039 
072 


27,868 

3,500 

261,524 

3,858 

100 

461,135 

1,950 

389 

872,522 

65,780 

5.000 

18,425 

1,058 


15.000 

50,091 

76.160 

540 


2,587,919 


Railroad 
ballast. 


S900 
92,605 


$12,202 


Concrete. 


1229 
27,600 


150 


300 


3,833 


12,500 
157,244 


4,000 
75 


7,650 


5,259 


111,920 
80 


50 


140 


85,000 
3,500 


15,207 

175 

26 

46.911 
804 
100 


5,525 
5,838 


355,260 


2,200 


119,392 
""i.'506 


115,924 


12,800 

35 

1,200 


9,100 

1,675 

28,934 


10,785 
185 


62.371 
12,000 


19,375 


4.273 


1,750 


341,957 


4,638 

375 

35 


311,044 


Canister. 


$32,000 


480 


100 
8,066 


9,020 
'i22,'969' 


13,614 


Riprap. 


186,123 


$24,507 

41,334 

540 


1,850 

45 

200 

408 

1,500 


113 

36 

1,047 


4,236 

1,568 

612 


375 
'23,875 


37,880 

200 

100 

81,455 

14,701 


46,485 


3,100 

395 

4,391 


290,952 
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10OS— Continued. 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado. 

Connecticut 

Idaho 

Illinois 

Indiana. 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

Maryiand. 

Massachusetts. . . 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Jersey 

New  Mexico 

New  York 

North  Carolina. . 
North  Dakota... 

Ohio 

Oklahoma 

Or^on 

Pennsylvania 

South  Dakota... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming ^. 


Rubble. 


S3, 500 

7,912 

7,950 

37,437 

24,712 

5,402 

4,825 

2,360 

1,555 

64B 

640 

1,159 

9,330 


2,660 

10,332 

35,560 

3,013 

3,218 


Paving. 


40 
40 


400 


131,883 
30 


Flagging. 


Curbing. 


250 
25,139 
34,650 


75 
3,655 
2,750 


7,200 
288 


14,812 
128 


50,000 

2,327 

15,347 

475 


378,455 


13,000 

300 

354,216 


12,200 
'395,"  i24' 


60,672 
780 


117,733 

15,262 

2,500 

5,788 

13,900 


1,600 
175 


463,757 
160 


270,480 
215 


107,854 
43,440 


227,181 
270 


4,000 
10,316 


'40 


260,848 

1.660 

50 

3,360 

6,480 


6,435 
46,565 
17,061 
10,851 


44,680 


200 


500 


7,475 

1,248 

380 


Total. 


527,918 


741,682  i      1,221,348 


1,044,963 


Other. 


1                                 ! 

S300 

11,550 

16,720 

1,350 

46,352 

927,901 

16,169 

91,750 

5,882 

' 

2,100 

118 
279 

300 
312 

13,783 
3,000 


12,700 

537 

2.G20 

132 

12 


13,325 

7,000 

154,762 


5,751 


194 
14,986 


30 

ifi,«o: 

575  ' 


190 


TotaL 


ts,w 

66,9 

58,  m 

«85,«il 

453,0 

6S,<U 


B,1U 

15, 4& 

2,» 

9,3e 

79.C17 

280,571 

am 

367,40 
123.121 

a»i6« 

r.6K 

45,116 

12) 

1,500 

201 7» 

1IH,5S 

1,831.7» 

1« 

l,OfiS 

1,741472 

13.914 

1.29 

2,«7.fl30 

m.401 

8.7U 


4I,« 

2,«» 
IXflO 

in.» 
ia,74i 

315H 


10,006,774 


1006. 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa 

K!ansas 

Kentucky 

Maryland 

Massachusetts . . . 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  DakoU... 

Ohio 

Oklahoma 


Rou^h 
building. 


Crushed  stone. 


Dressed 
building. 


Road      Railroad 
making.  1  ballast. 


Concrete. 


$4,358 

2,879 

100,483 

67,139 


I 


$585 


$22,952 
33.9«2 


7,600  ,      25.027 


5,068 

7,735 

4,550 

467 

1184 

23,496 

64,161 

3,661 

53,016 

35,272 

13,112 

6,802 

4,257 

374 

119,413 

1040 

230,102 


10 

310,256 

22,906 


756  : 
1885  . 
19,240  '. 


200 


30 

700 

41,762 


150 


52,402 
18,950 
58,789 
7,296 
30,477 


8  I 
33,206  i 


500 

100 


21,250 

3,225 

494,062 

2,000 


349,355 
8,650 


7,500 

'.'."'.'.'.     112. 
11,619  L..!!!!!]ir"37.'9i8 


9,400 

'e'eoo 


6,800 
50 


200 

»,324 


18 
3,150 


2.3S5 


19,300 


13.575 
2,0f5l. 


1. 

3S0 

Q 


1.500 


705 


32 
*i'C5 


770 
7.50 
L«0 

4S3 
6.500 
LOOO 
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Value  of  sandstone  produced  in  the  United  States  in  1905  and  1906 ,  hy  States  and  Terri- 
tories and  uses — Continued. 

1906— Continued. 


State  or  Territory. 


Oregon 

Pennsylvania. 
South  Dakota 

Tennessee 

Texas 

Utah 

Virginia 

Washington.. 
West  Virginia 

Wisconsin 

Wyoming 

Total... 


Rough 

Dressed 

buildmg. 

building. 

125,845 

1105 

510,299 

835,841 

26,101 

30,356 

250 

10,531 

8,713 

21,302 

600 

2,014 

1,250 

250 

41,982 

59,700 

27,169 

32,186 

21,071 

82,357 

14,606 

4,900 

1,765,649 

2,510,020 

Crushed  stone. 


Road     Railroad 
making,    ballast. 


$34,000     1108,391 
180  I  157 

I  100 

9,000  !        1,000 


3,734  I        3,560 
5,403    


299,877       178,717 


Concrete. 


1103, 120 
14,000 


23,850 
■  3,' 600' 


12,105 
43 
75 


411,300 


Oanlster. 


1196,804 


32,730 


284,066 


Riprap. 


$66,626 
13,964 


40,983 


1,923 

1,076 

15,320 


231,654 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

Maryland 

Massachusetts. . . 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota... 

Ohio 

Oklahoma 

Or^on 

Pennsylvania 

South  Dakota... 

Tennessee 

Texas 

Utah 

Virginia 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 


Total. 


Rubble. 


«14, 

1. 

2, 

18, 

29, 


975 
036 
225 
050 
655 


6, 
1, 
1, 


1, 
3, 


125 
500 
350 
140 
460 
975 
450 


6, 

10, 

31, 

3, 

2, 


860 
403 
209 
115 
110 


45, 
3, 

48, 


36. 
6, 


000 
010 
362 
895 
4 
696 
263 


152, 

27, 

3, 

5, 

17, 


971 
875 
000 
903 
645 


2, 
14, 
23, 

2, 


410 
418 
084 
934 


525,108 


Paving. 


$25 
i6*225' 


2,500 
8 


2,450 
1,200 


72,012 
100 


7 
500 


374,278 


20 
350 


112,456 
32,300 


16,750 


62.922 
592 
100 
200 


694,995 


Flagging. 


$4,636 
'33,703 


50 
150 


30 
6,546 
1,875 


2,708 
418 


5,650 
366*423 


383,457 
115 


277,623 

654 

75 


20 


10,185 
1,120 
2.000 


1,097,438 


Curbing. 


$19,873 

8,642 

44,543 


50 
4,250 


113 

6,297 

1,800 

4 


42,193 
318 


2,950 

375 

375,539 


251,509 
60 


305,470 
320 
150 
630 
400 


8,125 
758 


1,074,369 


Other. 


$26,130 

40 

2,253 

5,515 


602 
1,345 


2,350 


8,542 

1,500 

153 


6,629 

1,600 

6,121 

636 

10 

10,247 

75 


21,273 

59 

30 

152 

100 


563 
219 


96,144 


Total. 


$40,467 

33,149 

56,703 

642,166 

286,544 

(«) 

11,960 

19,125 

30,740 

615 

5,601 

42,809 

125, 123 

9,533 

260.721 

65,395 

285,633 

20,951 

37,462 

6,899 

215, 142 

42,574 

M,905,892 

3,531 

44 

1,426,645 

40,246 

25,950 

2,724,874 

145,966 

14,136 

111,533 

37,529 

5,100 

169,500 

113,369 

181,986 

24,715 


9,169,337 


a  Included  in  New  York. 


fr  Includes  Connecticut. 
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The  following  table  shows  the  value  of  the  sandstone  production 
in  the  United  States  from  1902  to  1906,  inclusive,  by  States  and 
Territories:  ^ 


Value  of  sandstone  production  in  the  United  States,  1902-1906,  by  States  and  Territories. 


State  or  Territory. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Georgia 

Idaho 

lUinois 

Indiana 

Indian  Territory. 

Iowa 

Kansas 

Kentucky 

Louisiana 

Maryland 

Massachusetts... 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

Nevada 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 
North  Dakota  . 
Ohio 


Oklahoma 

Oregon 

Pennsylvania. 
South  Dakota. 

Tennessee 

Texas 

Utah 

Virginia 

Washin^on . . 
West  Virginia. 

Wisconsin 

Wyoming 


Total. 


1902. 


$42,706 

107,910 

85,917 

462,328 

366, 161 

128,579 

1.250 

13,777 

32,200 

37,593 


15,061 
105,509 
128, 470 


1903. 


1904. 


$42,933 
526,875 
61,172 
762,327 
389,132 
119,417 


11,856 
26,293 
32,65>, 


$12,788 
91,960 
63.950 
735,662 
281,142 
117,696 


9,320 

47,377 

•22,681 


19,011 

102,128 

93,742 


M, 


15,405 

487,366 

188,073 

347, 472 

56.990 

85,152 

168 

6,115 

406,726 

12,291 

408,699 

4,825 


«»2. 


2,078,754 

25,309 

800,108 
110,789 
7.670 
165.565 
105,011 
2.500 

30,725 
423,532 
207,086 

90,691 


2,170 

372, 478 

121,350 

363,262 

49,402 

68,036 

1,067 

2,370 

364,337 

7,510 

6  1,756,501 

600 


10,594,483 


1 


1,793.379 

6,500 

2,912 

3,255,073 

163,067 

20.649 

114,381 

71,279 

4,471 

47,430 

252.204 

142,  445 

91,849 


9,300 

130,516 

93.622 

8.315 

8.998 

320,861 

74,868 

319,209 

44,455 

64,232 

142 

10,558 

236,426 

133,390 

6  1,755,524 

250 


1,808,062 

2,995 

6,186 

6  2,641,510 

338,970 

24,868 

209,313 

70,168 

13,522 

88,185 

287,381 

158,503 

30,986 


1905. 


$28,107 

65,558 

58.161 

685,668 

453,029 

62,618 


1906. 


11,262,250  '  10.273,891 


22,265 

29,115 

15,421 

2,198 

9,335 

79.617 

280,579 


12,984 

367, 461 

123,123 

294,640 

27,686 

45,116 

120 

1,500 

294.719 

101,522 

6  1.831,756 

4,483 

1,055 

1,744,472 

12,914 

1,229 

6  2,487,939 

193,408 

8,715 

123,281 

43,429 

2,000 

124.910 

171.309 

161.741 

33,591 


$40,467 

33,149 

55,703 

642,166 

286.544 


11,969 

19.125 

30,740 

615 

5,600 

42.809 

125,123 


9,533 

260,721 

65,395 

285.433 

20,951 

37,462 

6,899 


215,142 

42,574 

6*1,905,892 

3,531 

44 

1,426,645 

40,246 

25.950 

6  2,724,874 

145,966 

14,136 

111,533 

137,529 

5,100 

169.500 

113.369 

181.986 

24,715 


10,006,774        9,169,337 


«» Included  in  New  York. 


6  Includes  blue^tone. 


c  Includes  Connecticut. 


The  following  table  shows  the  value  and  uses  of  the  bluestone  pro 
duced  in  New  York  and  Pennsylvania  in  1905  and  1906: 


Value  and  uses  of  bluestone  produced  in  New  York  and  Pennsylvania  in  1905  and  1906, 


State. 

IJuilding 
purposes. 

Flagging. 

$330,506 
210, 435 

Curbing. 

Crushed 
stone. 

other 
purposes. 

Total 
value. 

New  York              

$351,005 
292,062 

643,067 

$273. 534 
157,391 

$150,359 
121,396 

$1,105,464 
826.161 

Pennsylvania 

$38,877 

Total.... 

547,001 

430,925 

38,877 

271,755 

1,931,625 

lOOO 

$365,483 
265, 481 

. 

New  York 

$492, 552 
208.290 

$235,791 
170, 103 

$600 
54.994 

$44,508 
124.096 

$1,138,934 

Pennsylvania 

882,964 

Total 

760,842 

630,964 

405,894 

55,504  , 

1 

168,604 

2,021,886 
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From  this  table  it  appears  that  the  variety  of  sandstone  known  as 
bluestone  in  New  York  and  Pennsylvania  increased  somewhat  in 
value^  from  $1,931,625  in  1905  to  S2,021,898  in  1906,  a  gain  of  S90,273. 
This  increase  was  in  the  value  of  building  stone  and  flagging,  which 
with  curbing  are  the  chief  uses  of  this  class  of  stone.  Both  New 
York  and  Pennsylvania  increased  in  value  of  output  in  1906,  New 
York  from  $1,105,464  in  1905  to  $1,138,934  in  1906,  or  $33,470,  and 
Pennsvlvania  from  $826,161  in  1905  to  $882,964  in  1906,  or  $56,803, 
The  bluestone  output  of  these  two  States  in  1906  represented  22.05 

Ser  cent  of  the  total  sandstone  output  of  the  United  States.     New 
ersey  and  West  Virginia  also  produced  sandstone  known  to  the 

trade  as  bluestone. 

MARBIiE. 

The  marble  output  in  the  United  States  in  1906  was  valued  at 
$7,582,938,  as  compared  with  $7,129,071  in  1905,  an  increase  of 
$453,867. 

Vermont  produces  the  greater  part  of  the  marble  of  the  United 
States,  the  value  reported  by  this  State  being  $4,576,913  in  1906 
as  compared  with  $4,410,820  in  1905,  an  increase  of  $166,093.  The 
increase  in  1906  was  smaller  than  in  1905,  a  loss  due  to  the  fact  that 
considerably;  less  rough  stone  was  sold  for  building  in  1906  than  in 
1905.  The  increase  in  valiXe  of  Vermont  marble  from  1902,  when  the 
value  was  $2,628,164,  to  1906  has  been  $1,948,749.  The  increase 
in  1905  over  1904,  when  the  figures  were  $4,004,669,  was  $406,151. 
The  output  of  tliis  State  represented  60.36  per  cent  of  the  total  marble 
output  of  the  United  States  in  1906  and  61.87  per  cent  in  1905.  The 
marble  from  this  State  as  sold  by  the  producers  is  principally  dressed 
stone  for  monumental,  building,  and  interior  work,  and  for  electrical 
work,  mosaic  work,  etc.,  and  represented,  in  1906,  about  1,400,000 
cubic  feet. 

Georgia  ranks  second  in  the  marble-producing  States,  its  value  of 
output,  $919,356  in  1906,  representing  12.12  per  cent  of  the  total  of 
the  United  States;  in  1905  the  output  was  $774,550,  or  10.86  per  cent, 
a  gain  of  $144,806.  The  greater  part  of  this  stone  is  sold  rough  to  the 
manufacturers  and  contractors  for  building  and  monumental  work, 
and  represented  about  875,000  cubic  feet  in  1906. 

The  next  States  in  order  of  output  in  1906  were  Tennessee,  with 
an  output  of  $635,821,  representing  about  375,000  cubic  feet;  New 
York  with  $557,954,  and  Massachusetts  with  $271,934;  in  1905  New 
York,  with  an  output  of  $795,721,  exceeded  Tennessee,  whose  output 
was  $582,229;  and  the  output  of  Massachusetts  in  1905  was  out 
$166,360,  an  increase  for  1906  of  $53,592  for  Tennessee,  a  decrease 
for  New  York  of  $237,767,  and  an  increase  for  Massachusetts  of 
$105,574.  In  1906  Alabama,  Alaska,  Arkansas,  Califorina,  Maryland, 
Nevada,  Pennsylvania,  and  Utah  increased  in  value  of  output  of 
marble,  while  New  Mexico,  Washington,  and  Wyoming  decreased. 
The  output  from  Alabama,  Alaska,  Arkansas,  and  Nevada  repre- 
sented either  new  or  renewed  operations.  As  to  Alaska  only  the 
figures  for  rough  stone  are  inclucied. 

Missouri  produced  some  marble  in  1906,  but  the  figures  are  included 
in  those  for  limestone  to  avoid  disclosure  of  individual  production. 

Pennsylvania's  output  includes  a  production  of  serpentine  from 
Northampton  County,  and  small  quantities  of  serpentine  are  also 
included  m  the  report  from  Georgia. 


1082 


HINEIIAL    REBOURCRB. 


The  outputa  of  California,  New  Mexico,  Utah,  and  Wyoming 
include  small  quantities  of  onyx. 

The  greater  part  of  the  marhle  output  is  for  building  and  monu- 
mental work,  the  values  for  the  two  being  nearly  equal  in  1906. 

BuildiTig  stone. — The  figures  for  1906  were,  for  building  stone, 
rough  and  dressed,  S2,7S2,620,  a  decrease  of  {145,020  from  the 
figures  for  1905,  which  were  $2,927,640.  The  total  includes  $1,222,695 
for  rough  building  and  $1,559,925  for  dressed  building;  in  1905  the 
rough  building  marble  sold  was  valued  at  $1,759,190  and  the  dressed 
building  at  $1,168,450,  showing  for  1906  a  decrease  of  $536,495  for 
rough  stock  and  an  increase  of  $391,475  in  dressed  marble.  The 
value  of  Vermont's  building  marble,  $1,163,945,  represented  41.83 
per  cent  of  the  total;  the  Georaa  output,  valued  at  $487,856,  repre- 
sented 17.53  per  cent,  and  the  New  York  output,  valued  at  $363,713, 
13.07  per  cent  of  the  total. 

MonumejUal  stone. — In  1906  the  total  monumental  marble  was 
valued  at  $2,657,813  and  in  1905  at  $2,270,217,  an  increase  of 
$387,596.  In  1906  the  total  includes  $442,941  as  the  value  of  rough 
monumental  stock  and  $2,214,872  the  value  of  dressed  monumeDtal 
stone;  the  corresponding  figures  for  1905  are  $1,099,938  for  rough 
monumental  stone  and  $1,170,279  for  dressed  stone,  a  decrease  of 
$656,997  for  rough  stock  and  an  increase  of  $1,044,593  for  dressed 
stone.  Vermont,  with  a  value  of  $2,060,533  for  this  class  of  stone, 
produced  77,53  per  cent  of  the  total;  Georgia  and  New  York  ranked 
next  in  production  of  monumental  stone. 

OrTiamenial  stone. — ^The  greater  part  of  the  small  quantity  of 
ornamental  marble  was  produced  in  Vermont,  and  this  stone  increasol 
in  value  from  $13,643  in  1905  to  $44,523  in  1906. 

Ivierior  atone. — Vermont,  Tennessee,  and  Massachusetts  produced 
most  of  the  marble  for  interior  woA,  the  total  value  for  1906  being 
$1,722,445,  as  against  $1,682,651  for  1905,  an  increase  of  $39,794 
in  1906. 

0(h,eT  marble. — Rough  stone  for  other  purposes  includes  chiefly 
waste  stone  sold  to  lime  burners,  carbonic-acid  factories,  pulp  mills, 
and  for  road  material.  The  dressed  stone  for  other  purposes  includes 
considerable  stone  for  electrical  work  and  mosaics. 

The  following  table  shows  the  value  of  the  marble  produced  in  the 
United  States  m  1905  and  1906,  by  States  and  Territories  and  uses: 


KoiiM  of  the  marbU  product, 

1905  and  1906. 
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Value  of  the  marble  product^  1905  and  1906^  hy  States  and  Territories  aud  uses — Cont'd. 

1906. 


Rough. 

Dressed. 

State  or  Territory. 

BuUd- 
ing. 

Monu- 
mental. 

Other 
pur- 
poses. 

Build- 
ing. 

Monu- 
mental. 

Orna- 
men- 
tal. 

Interior 
decora- 
tion. 

Other 
pur- 
poses. 

Total. 

AlAhftTTIfL .     ,  , 

$26,500 

$48,500 

$10,000 

$85,000 
(a) 

Alaska 

ArkftniA8 

7,000 

10,638 

425,356 

01,000 

1,905 

12,400 

5,210 

332,500 

16,400 

15 

$75,066' 
9,495 
10,600 

7,500 

2,400 

62,500 

59,600 

113,380 

16,900 
103,048 

California 

8,300 
24,000 

$2,000 

$73,000 

$1,500 

Qeoigia 

919,356 
176, 495 

MAr3riftn<1 ... 

Massachusetts 

Missouri 

100 

140,844 

5,000 

271,034 
(6) 

Nevada 

5,000 

1 

. 

5,000 
500 

New  Mexico 

500 

30,200 

560 



New  York 

Pennsylvania 

TennAAflAA . 

240,853 

16,306 

210,421 

21,846 
4,000 

122,860 

125,766 

40,100 

140, 195 

13,500 

6,000 

*5,*666* 

2,000 

6,500 

358,100 

*2i,'266* 

557,054 
171,632 
635,821 

Utah 

1,400 

52,756 

1,000 

* 

1,400 

Vermont 

186,626 

4,607  i    977 -.lis 

2,007,777 
5,000 

32,523 
5,000 

1,097,001 
45,000 

218,304 

4,576,013 
«59,085 

Washington 

3,985 

Wyoming 

1,000 

1,000 

Total 

1,222,095 

442,941 

129,533  ,1,550,925 

2,214,872 

44,523 

1,722,445 

246,004  7,582,938 

a  Included  in  Washington. 

b  Included  in  limestone  to  prevent  disclosure  of  individual  figures. 

e  Includes  Alaslca. 

The  following  table  shows  the  value  of  the  marble  produced  in  the 
United  States  from  1902  to  1906,  inclusive,  by  States  and  Territories: 

Valtie  of  marble  produced  in  the  United  States^  1902-1906^  by  States  and  Territories. 


State  or  Territory. 


Alabama 

Alaska 

Arizona 

Arkansas 

California 

Connecticut 

Georgia 

Maryland 

Massachusetts. 

Missouri 

Montana 

Nevada 

New  Mexico 

New  York 

North  Carolina. 
Pennsylvania.. 

Tennessee 

Utah 

Vermont 

Washington... 

Wyommg 

Other  States... 


TotaL 


1902. 


(«) 


$92,298 

(«) 
660,517 

(«) 
165,480 


..        ... 
577,298 


160,423 
518,256 

(«) 
2,628,164 
61, 176 


(1180,561 


5,044,182 


1903. 


$78,329 

565,605 

83,672 

154,228 


(«) 

748,160 

4,365 

93,200 

485.905 

3,200 

3,011,505 

40,117 

3,100 

<  91, 300 


5,362,686 


1904. 


i 

$87,659 

(«) 
690,714 

73,814 
183,388 


4,250 

565,987 

2,741 

90,  ooU 

505,259 

3,950 

4,004,669 

23,098 

2.000 

/  59, 916 


6,297,835 


1905. 


$710 


1,000 
95,540 


774,560 
138,404 
166,360 


2,200 
795,721 


97,887 

582,229 

1,150 

4,410,820 

60.000 

2,500 


7,129,071 


1906. 


$85,000 


16,900 
103,048 


919,356 
176,495 
271,934 
(0 


5,.000 

500 

557,954 


171,632 

635,821 

1,400 

4,576,913 

50,985 

1,000 


7,582,938 


a  Included  in  "  Other  States." 

b  Included  in  Washington. 

c  Included  in  limestone. 

d  Includes  Alabama,  Arkansas,  Connecticut,  Maryland,  Montana,  New  Mexico,  and  Utah. 

*  includes  Alabama,  Arizona,  Connecticut,  Missouri,  and  New  Mexico. 

/Includes  Alabama.  Alaska,  Arizona.  Arkansas.  Connecticut,  and  Missouri. 
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The  following  table  shows  the  various  uses  to  which  the  marble 
quarried  in  1902,  1903,  1904,  1905,  and  1906  was  put: 

Distribution  and  value  of  qutput  of  marble^  1902-1906 j  among  various  uses. 


Use. 


Sold  by  producers  in  rough  state 

Dressed  for  building 

Ornamental  purposes 

Drpssed  for  monumental  work. . 
Interior  decoration  in  buildings, 
other  uses 

Total 


1902. 

1903. 

1904. 

1905. 

12,275,429 

1,038,302 

7,300 

956,870 

679,913 

86,368 

12,454,263 

1,111,072 

51,359 

1,062,339 

663,553 

20,100 

12,599,052 

988,671 

21,554 

1,211,389 

1,257,963 

219,206 

12,987,542 

1,168,450 

13,643 

1,170,279 

1,682,651 

106,506 

5,044,182 

5,362,686 

6,297,835 

7,129,071 

1906. 


$1,795,169 

1,559,025 

44,523 

2,214.872 

1,722,445 

246,004 

7,582,938 


From  this  table  it  appears  that  while  the  rough  marble  sold  to  man- 
ufacturers, dealers,  and  contractors,  decreased  in  value,  the  dressed 
stone  of  all  kinds  sold  by  the  quarryrnen  increased. 

lilMESTONE. 

The  value  of  the  limestone  in  tliis  report  does  not  include  the  value 
of  stone  burned  into  lime  or  the  value  of  the  lime  burned  from  the 
stone,  this  being  in  a  special  report  on  lime.  However,  a  considerable 
quantity  of  limestone,  valued  at  $822,330,  is  included,  more  or  less 
of  which  was  eventually  burned  into  lime  and  used  by  alkali  works, 
sugar  refineries,  glass  factories,  paper  mills,  carbonic-acid  plants,  or 
burned  for  use  as  fertilizer  on  lana.  A  large  quantity  of  limestone 
used  in  the  manufacture  of  Portland  cement  is  also  not  included  in 
this  report,  as  its  value  enters  into  and  is  included  in  the  value  of  the 
cement. 

The  total  limestone  output  increased  in  value  from  $26,025,210  in 
1905  to  $27,320,243  in  1906,  an  increase  of  $1,295,033. 

Limestone  crushed  for  concrete,  railroad  ballast,  and  macadam 
increased  in  value,  as  did  limestone  for  furnace  flux,  paving,  curb- 
ing, and  for  use  in  the  manufacture  of  sugar,  paper,  carbomc  acid, 
and  alkaUes;  limestone  for  building,  flagstone,  rubble,  and  riprap, 
decreased  in  value.  Limestone  producers,  especially  those  selling 
stone  for  building,  rubble,  curoing,  and  flagstones,  report  the 
increased  use  of  cement  and  concrete,  and  the  increasea  cost  of  pro- 
duction on  account  of  high  price  of  supplies  and  wages.  The  p^-o- 
ducers  of  limestone  for  flux,  crushed  stone,  and  stone  for  use  in  the 
arts  report  increased  demand  at  higher  prices. 

The  cliief  States  producin":  limestone  in  1906  were,  in  order.  Penn- 
sylvania, Indiana,  Ohio,  Illinois,  New  York,  and  Missoun,  each 
reporting  over  $1,900,000.  The  total  output  of  these  six  States 
amounted  to  $18,751,122,  or  68.63  per  cent  of  the  total.  In  1905  the 
rank  of  these  six  principal  producing  States  was  Pennsylvania, 
Illinois,  Indiana,  Onio,  Missouri,  and  New  York,  their  combined 
output  being  $18,260,577,  or  70.16  per  cent  of  the  total.  The  other 
States  reporting  a  value  over  $450,000  in  1906  were,  in  order  of  out- 
put, Wisconsin,  Kansas,  Kentucky,  Michigan,  Minnesota,  West  Vir- 
ginia, Alabama,  Iowa,  and  Tennessee.  In  1905  these  States  ranked 
as  follows:  Kansas,  Wisconsin,  Kentucky,  West  Virginia,  Minnesota, 
Michigan,  Alabama,  and  Iowa. 
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In  1906  twenty-seven  States  and  Territories — Alabama,  California, 
Colorado,  Georgia,  Indiana,  Indian  Territory,  Iowa,  Kentucky, 
Maryland,  Michigan,  Minnesota,  Montana,  Nebraska,  New  Jersey, 
New  Mexico,  New  York,  North  Carolina,  Ohio,  Pennsylvania,  Rhoae 
Island,  Soutn  Dakota,  Tennessee,  Texas,  Utah,  Virginia,  Wisconsin, 
Wyoming — ^increased  in  the  value  of  their  limestone  output;  the 
remaining  States — Arizona,  Arkansas,  Connecticut,  Florida,  Idaho, 
Illinois,  Kansas^  Maine,  Massachusetts,  Missouri,  Oklahoma,  Oregon, 
Vermont,  Washington,  and  West  Virginia — showed  decreases. 

Crushed  stone, — The  greatest  item  in  value  of  the  limestone  pro- 
duction is  for  stone  crushed  and  used  for  road  making,  railroad  oal- 
last,  and  concrete,  which  was  valued  at  $11,073,265,  representing 
20,286,589  short  tons  of  crushed  stone;  in  1905  these  figures  were 
19,334,168  short  tons,  valued  at  $10,487,638,  an  increase  of  952,421 
tons  in  quantity  and  of  $585,627  in  value.  In  1906  the  total  was 
divided  into  6,685,781  tons,  valued  at  $3,857,500,  for  road  makiujg 
and  macadam;  8,106,850  tons,  valued  at  $3,899,396,  for  railroad  bal- 
last; and  5,493,958  tons,  valued  at  $3,316,369,  for  concrete,  which, 
compared  with  the  itemized  output  for  1905 — road  making,  6,446,518 
tons,  valued  at  $3,837,041;  railroad  ballast,  8,167,261  tons,  valued 
at  $3,826,811;  and  concrete,  4,720,389  tons,  valued  at  $2,823,786— 
shows  an  increase  of  239,263  tons  and  of  $20,459  for  road  making;  a 
decrease  of  60,411  tons  in  quantity,  with  an  increase  of  $72,585  in 
value  for  railroad  ballast;  and  the  very  significant  increase  of  773,569 
tons  and  of  $492,583  for  concrete. 

Illinois  ranked  first  in  1906  in  the  production  of  crushed  limestone, 
followed  by  Ohio,  New  York,  Pennsylvania,  Missouri,  Indiana, 
Kansas,  Kentucky,  and  Wisconsin,  each  reporting  values  varying 
from  $1,785,064  to  $447,431,  the  nine  States  representing  83.83  per 
cent  of  the  total  quantity  and  83.49  per  cent  of  the  total  value  of 
crushed  limestone. 

Ohio  produced  the  most  crushed  limestone  for  road  makino;,  fol- 
lowed by  Illinois  and  New  York;  Pennsylvania  the  most  railroad 
ballast,  followed  by  Kansas  and  Ohio;  ana  Illinois,  the  most  crushed 
stone  for  concrete,  followed  by  Pennsylvania  and  New  York. 

Furnace  Jlux. — The  next  greatest  value  shown  by  the  figures  repre- 
senting the  production  of  limestone  is  that  foi^umace  flux,  which  was 
$7,612,692  in  1906,  as  compared  with  $7,004,265  in  1905,  an  increase 
for  1906  of  $608,427.  These  figures  represent  outputs  of  16,077,202 
long  tons  in  1906,  and  15,387,891  long  tons  in  1905,  an  increase  in 
1906  of  689,311  tons.  Pennsylvania,  Ohio,  West  Virginia,  and  Ala- 
bama are  the  ranking  States  in  this  class  of  material,  Pennsylvania  in 
1906  producing  41.62  per  cent  of  the  total  value  of  the  flux.  The 
average  value  of  flux  per  long  ton  for  1906  was  47  cents. 

Bunding  stone. — Limestone  for  building  purposes,  including  rough 
and  dressed  stone  sold  by  producers,  was  valued  at  $5,092,916  in 
1906.  compared  with  $5,312,183  in  1905,  a  decrease  of  $219,267.  The 
rough  building  stone  sold  by  the  quarrymen  in  1906  was  valued  at 
$2,726,897,  the  dressed  stone  at  $2,366,019;  the  figuresfor  1905  were, 
rough  stone,  $3,114,446;  cut  or  sawed  stone,  $2,197,737,  a  decrease  in 
value  of  rough  building  stone  sold  in  1906  of  $387,549  and  an  increase 
in  the  value  of  sawed  or  cut  stone  of  $168,282. 
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Indiana;  with  a  total  output  of  building  stone  valued  at  S2y636;421; 
produced  51.77  per  cent  or  the  total  building  limestone  in  1906;  in 
1905  the  building  limestone  from  this  State  was  valued  at  $2,492,960, 
or  46.93  per  cent  of  the  total,  an  increase  of  $143,461  for  the  State. 
This  building  stone  is  quarried  chiefly  in  Lawrence  and  Monroe  coun- 
ties, and  is  universally  known  as  "Bedford  limestone, ''  from  Bedford, 
Lawrence  Coimty,  from  which  place  the  greatest  shipments  have  been 
*made.  A  comparatively  small  quantity  of  this  Be<fford  stone  is  used 
for  flagstone,  curbstone,  monumental  stone,  crushed  stone,  and  some, 
not  included  in  this  report,  for  making  cement  and  lime.  The  total 
value  of  the  output  from  Lawrence  Coimty  in  1906  was  $1,460,743; 
from  Monroe  Coimty,  $1,162,062,  a  total  of  $2,622,805  for  the  two 
counties;  in  1905  the  total  for  the  two  counties  was  $2,393,475,  with 
a  value  of  $1,550,076  for  Lawrence  County  and  of  $843,399  for  Mon- 
roe Coimty,  an  increase  of  $229,330  in  the  total  for  1906,  an  increase 
of  $318,663  for  Monroe  Coimty,  and  a  decrease  of  $89,333  for 
Lawrence  County.  The  total  or  these  counties  in  1906  represented 
9,282,004  cubic  feet  of  stone,  of  which  5,586,282  cubic  feet  were  sold 
rough  and  3,695,722  cubic  feet  were  sawed  or  cut  stone. 

Missouri  ranks  next  to  Indiana  in  the  production  of  building  Ume- 
stone  with  an  output,  including  rough  and  dressed  stone,  of  $690,625, 
an  increase  of  $101,790  over  1905,  when  the  value  was  $588,835. 
This  stone  is  chiefly  from  Carthage,  Jasper  County. 

Riprap, — Limestone  for  riprap  valued  at  $550,385  was  taken  out 
in  1906  as  against  an  output  valued  at  $573,181  in  1905,  a  decrease 
of  $22,796  in  1906.  Material  of  this  class  was  quarried  chiefly  in 
Missouri  and  Ohio. 

Rubble. — Limestone  for  rubble  was  valued  at  $924,275  in  1906  and 
at  $945,717  in  1905,  a  decrease  of  $21,442.  The  greater  part  of  this 
was  reported  from  Illinois. 

Chemical  industries, — About  three-eighths  of  the  value  of  $822,330 
shown  as  the  value  of  the  limestone  sold  to  chemical  industries 
includes  stone  quarried  and  used  by  alkali  works  in  New  York  and 
Michigan  in  the  manufacture  of  all  kinds  of  alkaline  salts.  Nearly 
one-fourth  is  stone  quarried  in  Michigan,  Wyoming,  Utah,  California, 
Colorado,  Idaho,  and  Nev|da  and  sold  to  sugar  factories  for  use  in 
the  process  of  refining  sugar.  A  little  more  than  one-fourth  repre- 
sents the  value  of  limestone  from  Pennsylvania,  Ohio,  Missouri,  Indi- 
ana, Illinois,  and  New  York  sold  to  glass  factories.  Other  stone 
included  under  this  heading  is  stone  used  by  paper  mills  and  by 
farmers  who  buy  the  stone  to  bum  into  lime  for  use  as  fertilizer  on 
their  land.  In  1905  this  stone  was  classed  under  stone  used  for 
other  purposes. 

The  following  table  shows  the  value  of  limestone  in  the  United 
States  in  1905  and  1906  by  States  and  Territories  and  uses: 
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f  the  production  of  limestone  in  the  United  States  in  1905  and  1906^  by  States  and 

Territories  and  uses, 

1905. 


or  Territory. 

Rough 
building. 

Dressed 
building. 

Paving. 

Curbing. 

Flagging. 

Rubble. 

Riprap. 

1100 

135 

22,710 

1,000 

135,000 

$89,063 

1 

63,971 

$300 

1946 

1731 

$39,850 

196 

% 

cut 

• 

5,000 

500 
960 

100 

105 

123,140 

1,155,728 

73,246 
1,337^232 

53,410 
5,421 

10,373 
134,  O0O 

16,204 
29,699 

388,845 
33,438 

35,000 

9,964 

errltory 

137,805 
96,571 
91,987 

35,387 
41,525 
80,096 

7,576 

13,338 

3,676 

3,366 

9,196 

25,112 

12,337 
5,095 
1,917 

48,341 

,   37,500 

6,022 

39,004 

13,645 

Y 

5,340 



1 

42,691 

58,175 

17,071 

161,292 

319,822 

4,066 

19,957 

845 

600 

183,833 

75 
3,000 

100 

15 

"•* i3i' 

500 

isetts 

160 

6,930 

12,704 

744 

75,845 
190,934 

1,568 

102,464 
269,013 

544 
6,546 

14,524 

12,244 

150 

16 

29,885 

153,512 

I • 

100 
30 

65 

42 

22,447 

21,496 

ico 

600 
21,538 

6,000 

k 

80,692 

500 

29,660 

15,792 

14,679 

trolina 

218,364 

17,194 

3,000 

158,875 

13,107 

2,540 

800 

1,485 

6,474 
175 

2,390 
415 

3,972 
3,260 

22,487 
4,068 

68,094 

a 

200 

300 

ttnia 

110,206 

24,367 

5,689 

7,265 

16,487 

ikota 

448 

37,653 

36,840 

8,960 

205 

5,390 

3,400 

71 

183,263 

1,150 

14,400 
7,438 

250 

4,652 
1,825 

400 

747 

1,868 
9,533 

6,895 

20,649 

2,700 

700 

120 

ton 

200 

Q.»M»> ........... 

n 

30,434 

24,203 

16,326 
40 

4,893 

28,482 
1,750 

40,262 

IT 

^••..... ......... 

tal 

3,114,446 

2,197,737 

231,785 

283,426 

127,801 

945,717 

573, 181 

jT  Territory. 


s. 

a. 


cut. 


errllory. 


i 

usects. 

I 

ta 


a 

»y 

Uco 

rk 

irollna. 


Crushed  stone. 


Road 
making. 


$3,725 


14,600 
3,000 


793,401 
222,441 


65,543 

28,913 

202,532 


31,823 


112,113 

47,139 

376,349 


24,050 
1,750 


451,115 
16,500 


Railroad 
ballast. 


$2,012 
510 


5,000 


655,276 

84,007 

3,624 

14,262 

618, 189 

250,115 


36,210 


43,649 

11,700 

381,018 


29,442 


344,976 


Concrete. 


$7,275 


9,500 
2,700 


300 
1,000 


594,293 
30,364 
1,888 
81,974 
25,365 
65,427 


32,606 


107.396 

96,379 

488,252 


79,311 
10,825 


352,627 


Flux. 


$395,935 


3,677 

265,493 

1,558 


1,270 


582,873 
117,790 


2,000 
7,733 


4,733 
109,883 


16,624 

96,907 

16,000 

133,889 


300,441 


Other. 


$1,005 


30,015 
24,427 


700 

14,000 

185,829 

28,257 


6,196 
30,052 
4,507 
7.428 
5,249 


152, 170 

6,600 

11,146 


12,193 
14 


175,115 


Total. 


$532,103 

135 

154,818 

49,903 

280,920 

1,558 

5,800 

9,030 

14,105 

3,511,800 

3,180,259 

5,512 

451, 791 

023,388 

744,465 

7,428 

149,402 

65,906 

544,754 

555,401 

2,238,164 

103,123 

225,110 

147,353 

7,200 
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ValtLC  of  the  production  of  limestone  in  the  United  States  in  1906  and  1906,  by  States 

and  Territories  and  twe«— Continued. 

190S-Ck)ntinaed. 


State  or  Territory. 


Ohio 

Oklahoma 

Oregon 

Pennsylvania. 
Rhode  Island. 
South  Dakota. 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington . . , 
West  Virginia, 

Wisconsin 

Wyoming 


Crushed  stone. 


Road 
making. 


Railroad 
ballast. 


Concrete. 


Total 3,837,041 


$790, 138 

22,675 

4,500 

255,471 


$461,235 
90,000 


597,940 


39,127 

7,000 

890 

350 

5,254 


32,559 
284,083 


81,693 
14,500 


9,333 


81,550 
7,870 
2,700 


3,826,811 


$248,578 
21,185 


322,218 


6,205 

48,930 

14, 143 

150 

6,000 
11,187 


32,300 
123,406 


2,823,786 


Flux. 


$872,353 


2,842,202 
300 


165,754 

57,599 

203,644 

1,794 

180, 676 

43,450 

516,250 

53,337 

8,100 


7,004,265 


Other. 


$144,601 
1,700 


157,296 


1,573 

18,875 

46 


5,620 
8,388 
7,522 
9,600 


1,059,214 


Total. 


$2,850,793 

163,412 

8,600 

4,499,503 

300 

6,653 

401,622 

171,847 

232,519 

11,095 

212,660 

52,470 

671,318 

804,061 

23,340 


26,025,210 


lOOO, 


Stat<«,  or  Territory 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 

Indiana  

Indian  Territory, 

Iowa 

Kansas 

Kentucky 

Maine 

Maryland 

Massachusetts. .. 

Michigan 

Minnesota 

Missouri 

Montana 

Nebraska 

New  Jersey 

New  Mexico 

New  York 

North  Carolina.. 

Ohio 

Oklahoina 

Oregon 

Pennsylvania 

Rhode  Island 

South  Dakota... 

Tennessee 

Texas 

Utah 

Vermont 

Virginia 

Washington 

West  Virginia.. . 

Wisconsin 

Wyoming 


Rough 
buildmg. 


$200 

40 

7,561 

8,985 


Dressed 
building. 


$22,394 
"37,'Gi2 


2,840 


1,050 


Paving. 


Curbing.  I  Flagging. 


Rubble. 


$200 


$5,000 


3.'>0 


$621 
2.500 
3,153 


670 


Riprap. 


$67,028 


iOT),  410 

l,109,7(i2 

500 

ia'i.203 

05,009 

116,104 


2.5,341 
l,4«Mi.tv59 

31,350 
30,  r)2S 
93, 075 


176,640 
6,731 


0,527 

17,492 

760 


3, 556 
174,135 


8,030 
14,081 
15,387 


$7,775 
24, 798 


7,632 
4,878 
1,123 


378, 582 
24,254 

3.622 
84,553 
34,351 

6,864 


48,JQ:J 
10. 780 


35.810 
18.494 
22,35;< 


8.393 
775 

9,3<i8 
124,051 
302, 027 

5.117 
30,(i85 

2,  IWl 

1,800 
180,027 


44 


20 


15 


041 
132.385 

387,998 


1,230 


90,723 

4,029 

9,100 

150 

7,500 


75 

4,867 
8,516 


10,200 


ll,Oe(i 
24,732 


4.654 

112.565 

128,430 

875 

11,878 


04,595 


4,100 


155,905 

2,;}50 

3.000 

74,025 


7,894 
900 


8,728 


1,480 
139,043 


10,048  1 

i.'ioo", 


11, '229 


2,400 
12,r)02 


478 
741 


ISO 
1,453 


6.395 
2,440 


2,309 


8,480 


400 

18,597 

38.705 

11,192 

2,019 

3,448 

1,200 

401 

130, 272 


7.400 

10,949 

500 


32,9-29 


4.212  , 
407  ;. 


02 


l,t.80 


275  I. 


11,135 

6.604 

1,300 

600 


20,010 


32,271  ;       27,473 


Total ;    2,720,897 


ll,4ti4         74.307 
350 


2,300,019  i     531,275  1     289,015 


109.632  1    924.275 


1,204 

51,476 

101,75') 


20.140 


2.400 
13.4.53 


80. 21.5 

11,000 

200 

4.029 


7.422 
12.842 


323 


745 
33.893 


550.385 


Value  oj  iJte  produiCtim 


lOOe— Continued. 


CrOBhod  stone. 

Flui. 

II&, 

other. 

Stale  or  Territory. 

Rowl 

taUaat. 

Concrel*. 

Tnt.1. 

IB,  no 

I7,ffl0 

1173,082 

1,0X1 

4,094 

HO 

10,961 

25.000 

i',m 

3B,.'ie3 

37; 

,i 

4 
1 

i 

1 

4,80! 

£ 

231 

2« 
49 

128,000 

1,0B0 

en 

10,417 

12,  «W 
17,133 

321,  Ml 

389,009 

11 

UP,  221 
20,000 

'SS 

50,327 

384,382 
210,131 

i^'oio 

as 

TO.sn 

^3,129 

* 

15,170 

a,6o6 

224,350 

3a2>> 
iiisoi 

30.68J 

iia,sm 

IR,0H 

726 

28,331 

loliaa^ 

M,330 

»4,aii 

8,041 
33»,7S3 

BI,SS2 
117,  ISO 
318,138 

iZ 

■S:SS 

3».asa 

7,  MO 
108,893 
324, 0« 

113,23$ 

10950 

a!  000 
4U,ei4 

29,891 

_fffi 

flM.Hfl 

0,000 

291,859 

22.,»« 

407, COS 
90,000 

1;S 

1,013,487 

48,800 

85,4i7 
3.230 

41, 3W 

,i;S 

ffii.sno 

«n,i2§ 

4ai,gsi 

3,1S8,WS 
878 

10,000 
75,083 

,,« 

3,0D0 
18,700 

33,726 

■i 

'8!i! 

139,227 
198,671 
210,707 

11 

-| 

23,910 

'"iflibjo 

8,761 

7i9ia 
51,191 

22,713 

i:.«6 

*i!! 

lilM 

3,847,50) 

3,gW,3»» 

3,316,380 

T,6ia,W2 

822,330 

313,858 

21660-11  R  1906 66 
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The  following  table  shows  the  value  of  limestone^  by  States,  from 

1902  to  1906,  inclusive: 

Value  of  limestone  J  1902-1906  y  by  States  and  Territories, 


State  or  Territorj'. 


Alabama 

Arizona 

Arkansas 

California 

Colorado 

Connecticut 

Florida 

Georgia 

Idaho 

Illinois 

Indiana 

Indian  Territory. 

Iowa 

Blansas 

Kentucky 

Maine 

Maryland 

Massachusetts.. 

Michigan 

Minnesota. 

Missouri 

Montana 

Nebraska 

New  Jersej' 

New  Mexico 

New  York. 

North  Carolina.. 

Ohio 

Oklahoma. 

Oregon 

Pennsylvania. . . 
Rhode  Island . . . 
South  Carolina. . 
South  Dakota.. . 

Tennessee 

Texas 

Utah 

Vermont 

Virginia. 

Washington 

West  Virginia... 

Wisconsin 

Wyoming 


1902. 


$524,049 


30,310 

100,848 

157,355 

1,472 

25,608 

39,865 

2,025 

2,736,964 

2,553,502 


535,933 
663,178 
577,864 
3,000 
126,613 

14,869 

413, 148 

754,987 

1,181,359 

95,950 
145,323 

58,172 


1,857,803 
21,063 

2,119,441 
50,516 


3,990,644 

1,190 

350 

65,305 

246,418 

146, 162 

87,200 

6,307 

292,129 

27,744 

434,758 

801,701 

4,090 


Total L.  20,895,385 


1903. 


$502,510 


153,291 

229,376 

175,078 

1,968 

20,756 

10,450 

752 

2,726,470 

2,621,068 

650 

536,906 

480,600 

695,602 

1,863 

65,732 

9,656 

390,473 

600,471 

1,874,740 

131,504 

187,718 

66,915 


2,007,911 


2,349,661 

50,690 

3,000 

4,343,643 

883 

950 

26,215 

356,961 

188,015 

125,610 

9,955 

232,744 

75,649 

405,077 

701,347 

150 


22,372,100 


1904. 


$498,723 

250 

106,147 

74,670 

124,600 

830 

34,278 

15,200 

5,900 

2,690,822 

2,780,500 

6,076 

442,585 

799,286 

692,417 

2,955 

128,421 

7,566 

501,706 

517,940 

2,277,969 

109,765 

236,780 

76,710 


1,636,255 

12,068 

2,406,355 

02,246 

5,390 

3,708,750 

312 

225 

3,954 

288,053 

252,745 

170,447 

9,653 

165,459 

71,857 

460,303 

738,684 

15,000 


22,178,964 


1905. 


$532,103 

135 

154,818 

49,902 

289,020 

1,558 

5,800 

0,030 

14,105 

3,511,800 

3,180,250 

5,512 

451,791 

923,389 

744,465 

7,428 

149,402 

65,006 

544, 7o4 

556,401 

2,238,164 

103,123 

225,110 

147,353 

7,200 

1,970,968 

16,500 

2,850,793 

163,412 

8,600 

4,499,503 

300 


6,653 
401.622 
171,847 
232,519 

11,005 
212,660 

52,470 
671,318 
804,061 

23.340 


26,025,210 


1906. 


$579,344 

40 

48,844 

80,206 

373,158 

1,171 

1,450 

16,012 

12,000 

2,942,331 

3,725,566 

44,622 

483,815 

8«,203 

796,408 

2,000 

170,046 

10,750 

656,260 

632,115 

1,968»334 

141,082 

276,381 

221,141 

125,493 

2,204,724 

30,583 

3,025,038 

127,361 

7,480 

4,865,130 

6<8 


10,400 
481,952 
239,125 
248,868 
7,8» 
260,313 

49,192 
628,602 
801,746 

53,783 


27,320,243 
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Prodticlion  of  hlast-fumace  fiux  in  1905  and  1906,  by  States,  in  long  tons. 


SUte. 


Alabama 

California. 

Colorado 

Connecticut 

Oeorg^ia. 

Illinois 

Indiana. 

Kansas 

Kentucky 

Massachusetts 

Michigan 

Minnesota • 

Missouri 

Montana 

Nebraska 

New  Jersey 

Ne  w  y  ork 

Ohio 


Pennsylvania. , 
Rhode  Island. 

Tennessee 

Texas 

Utah 

Vermont , 

Virginia 

Washington.., 
West  Vfrginia. 

Wisconsin 

Wyoming. 


Total. 


1905. 


Quantity. 


764,173 
3,677 

544,984 

4,235 

2,850 

1,576,081 

243,822 

4,000 

20,497 

11,722 

294,895 


29,922 

238,563 

20,000 

265,042 

574,047 

2,163,554 

6,325,503 

200 

340,342 

88,274 

260,016 

3,589 

393,662 

65,500 

1,028,622 

106,640 

13,478 


15,387,891 


Value. 


$395,935 
3,677 

265,493 
1,558 
1,270 

582,873 

117, 790 
2,000 
7,733 
4,733 

109,883 


16,624 

98,907 

16,000 

133,889 

300,441 

872,353 

2,842,202 

300 

165,754 

57,599 

203,644 

1,794 

180,676 

43,450 

516.250 

53,337 

8,100 


7,004,265 


1906. 


Quantity. 


803,643 
28,758 

552,651 

3,455 

17,793 

909,375 

500,702 


33,987 

16,528 

162,603 

200 

43,574 

304,600 

12,000 

363,506 

513,452 

3,098,346 

6,396,765 

542 

250,835 

122,804 

262,808 

500 

467,341 

41, 171 

1,019,931 

149,330 


16,077,202 


Value. 


$473,062 

25,000 

301,913 

1,171 

10,417 

384,282 

210, 124 


15,170 

9,875 

81,517 

150 

28,381 

134,940 

6,600 

195,235 

294,659 

1,013,497 

3,168,186 

678 

139,227 

75,764 

198,671 

250 

219,707 

38,831 

513,413 

71,972 


7,612,692 


ABRASIVE  MATERIALS. 


By  Douglas  B.  Stebrett. 


INTRODUCTION. 


The  abrasive  materials  that  are  included  in  this  report  are  as  fol- 
lows: Oilstones  and  scythestones,  grindstones  and  pulpMstones,  buhr- 
stones  and  millstones,  pumice,  innisorial  earth  and  tripoH,  crystal- 
line quartz  and  feldspar,  garnet,  corundum  and  emery,  carborun* 
dum,  crushed  steel,  and  artificial  corundum.  Of  these  materials, 
there  is  in  some  cases  but  a  small  part  of  the  entire  production  that 
is  actually  used  for  abrasive  purposes,  and  in  the  following  report 
there  is  included,  with  the  exception  of  infusorial  earth  and  tripoU, 
only  that  portion  of  the  production  that  is  actually  used  for  abrasive 

Eurposes.  Thus,  under  grindstones  and  pulpstones,  which  are  obtained 
rom  sandstone,  only  a  small  percentage  of  the  stone  that  is  quarried 
is  used  in  the  manufacture  or  these  abrasives,  the  remainder  being 
used  for  building  purposes.  This  is  also  true  of  certain  of  the  mate- 
rials from  which  oilstones  and  scythestones  are  manufactured.  In 
the  case  of  buhrstones  and  millstones,  the  larger  part  of  the  material 
that  is  taken  out  from  the  quarries  is  used  in  the  manufacture  of 
these  stones.  All  of  the  pumice  is  used  for  abrasive  purposes  in  one 
form  or  another.  Of  the  crystalline  quartz  that  is  mmed  in  the 
United  States,  only  a  very  small  part  is  used  for  abrasive  purposes, 
and  this  is  also  true  of  feldspar.  All  of  the  garnet  that  is  mined, 
except  that  which  is  of  value  as  gems,  is  used  as  an  abrasive  mate- 
rial, and  this  is  also  true  of  corundum  and  emery. 

Descriptions  of  the  different  abrasives  have  appeared  in  preceding 
reports  of  this  Bureau.  Thus,  oilstones  and  wnets tones  were  de- 
scribed fully  in  the  report  for  1901,  and  ^nds tones,  buhrstones, 
»inills tones,  and  infusonal  earth  and  tripoli  in  the  reports  for  1900 
and  1901.  Deposits  of  infusorial  earth,  in  Pinal  County,  Ariz.,  were 
described  bv  Mr.  W.  P.  Blake*  in  1902.  Pumice  was  treated  in 
the  report  for  1901,  and  artificial  abrasives  in  the  same  report.  In 
the  report  for  1903  an  article  on  carborundum  by  Mr.  F.  A.  J.  Fitz- 
gerald was  quoted  from  the  Iron  Age,^  and  also  an  abstract  on 
crushed  steel,  from  the  Proceedings  of  the  American  Association  for 
the  Advancement  of  Science.*' 

More  or  less  brief  descriptions  of  the  natural  abrasives  will  be 
found  in  The  Non-Metallic  Minerals,  by  Mr.  George  P.  Merrill.** 
Corundum  has  been  treated  in  the  first  volume  of  the  North  Carolina 
Greological  Survey  and  also  in  Bulletin  No.  269  of  the  United  States 
Geological  Survey.* 

The  features  of  the  year  in  the  production  of  abrasive  materials 
were  the  further  decrease  in  the  production  of  grindstones  and  pulp- 
stones  and  the  lowest  recordea  figure  for  corundum  and  emery. 
The  latter  is  offset  bv  the  increased  quantity  of  artificial  abrasives, 
the  alundum  or  artificial  corundum  output  oeing  the  largest  so  far 
recorded,  and  carborundum  being  stronger  than  in  1905,  though 

o  Am.  iDst.  Min.  £ng..  February  meeting,  1002. 

t  Iron  Age.  October  15, 1903. 

eProc.  Am.  Assn.  Ady.  Sd.,  Pittsbarg  meeting,  1903. 

d  Merrill,  Geoige  P.»  The  Non-Metallic  MlBerals,  1904. 

«  Ami.  Rept.  North  Carolina  OeoL  Surv.,  vol.  1, 1905;  Bull.  U.  &.  Q«o\.  &\&rv«7  '^^o.VA  A^V^b. 
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still  below  the  lai^e  production  of  1904.  All  of  the  other  natural 
abrasive  materials  listed  in  these  tables  showed  an  increased  value 
in  1906  over  1905. 

The  total  value  of  the  natural  abrasive  materials  produced  during 
1906  was  $1,473,393,  as  compared  with  JH,427,980  in  1905,  an 
increase  of  $45,413.  There  are  given  in  the  following  table  the 
values  of  the  diflFerent  abrasive  materials  produced  in  the  United 
States  from  1902  to  1906: 

Vahie  of  abrasives  produced  in  the  United  StateSy  1902-1906. 


Kind  of  abrasive*. 


Oilstones  and  soy theatones . , 
(}rindstones  and  pulpstones. 
Buhrstonos  and  millstones. . 

Pumice 

Infusorial  earth  and  tripoli. 

Crystalline  quartz 

Oamet 

Conuiduni  and  emery , 


Total. 


1902. 


1221,762 

667,431 

59,806 

2,750 

53,244 

84,335 

132,820 

104,605 


1,326,755 


1903. 


$366,857 

721,446 

52,552 

2,665 

76,273 

76,906 

132,500 

64,102 


1,493,303 


1904. 


$188,965 

881,527 

37,338 

5,421 

44,164 

a  74,850 

117,581 

57,235 


1,407,101 


1905. 


$244,546 

777,606 

37,974 

5,540 

64,637 

0  88,118 

148,005 

61,464 


1,427,960 


1906. 


$268,070 

744, 8M 

48.590 

16,750 

72,106 

•  121,671 

157.000 

44,310 


1,473,393 


a  Including  feldspar  used  for  abrasive  purposes. 

There  were  25  different  States  which  contributed  to  the  production 
of  natural  abrasive  materials  in  1906,  and  they  are  given  below  in  the 
order  of  the  importance  of  the  value  of  their  respective  productions, 
together  with  the  kind  of  abrasive  mined : 

List  of  States  producing  abrasives  in  1906. 


1.  Ohio:  Grindstones,  pulpstones,  oilstones  and 

scythestones. 

2.  New  York:  Millstones,  Infusorial  earth,  and 

emery. 

3.  Arkansas:  Oilstones. 

4.  Michigan:  Grindstones  and  scythestones. 

6.  Connecticut:    Infusorial  earth  and  crystal- 
line quartz. 

6.  Missouri:  Grindstones  and  infusorial  earth. 

7.  Minnesota:  Feldspar. 

8.  New  Hampshire:  Scythestones. 

9.  Massachusetts:  Emery. 

10.  Vermont:  Scythestones. 

11.  Indiana:  Scythestones. 

12.  West  Virginia:  Grindstones. 


13.  Nebraska:  Pumioe. 

14.  Virginia:  Millstones. 

15.  Pennsylvania  :  MiUstones,  crystalline  quaitt, 

and  garnet. 

16.  California:  Infusorial  earth. 

17.  Wisconsin:  Crystalline  quartz. 

18.  Illinois:  Infusorial  earth. 

19.  North  Carolina:  Millstones. 

20.  Kentucky:  Infusorial  earth. 

21.  Maryland:  Infusorial  earth. 

22.  Georgia:  Infusorial  earth. 

23.  Montana:  Grindstones. 

24.  Kansas:    Emery. 

25.  Wyoming:  Grindstones. 


In  1905  there  were  23  States  that  contributed  to  the  production  of 
abrasive  materials.  Of  these  South  Dakota  and  Idaho  had  no  pro- 
duction in  1906,  while  Illinois,  Kansas,  Kentucky,  and  Marylancl  are 
new  on  the  list. 

The  total  value  of  the  artificial  abrasives  manufactured  diiring  1906 
amounted  to  $777,081,  as  compared  with  $701,400  in  1905,  an  increase 
of  $75,681.  In  quantity  the  total  production  in  1906  amounted  to 
11,774,300  pounds,  as  compared  with  9,820,000  pounds  in  1905  and 
11,870,380  m  1904.  This  is  an  increase  of  1,954,300  poimds  over  1905 
and  a  decrease  of  86,080  pounds  from  the  large  production  of  1904. 
The  quantity  of  artificial  abrasives — carborundum,  crushed  steel,  and 
alundiim  (artificial  corundum) — produced  in  the  United  States  during 
the  last  five  years  is  shown  in  the  following  table: 

Artificial  abrasives  produced  in  the  United  Stales,  1902-1906,  in  pounds. 


Kind  of  abrasive. 


Carborundum 3,741,500 

Cruslied  steel A     T^,«» 

Alundum  (artificial  corundum^ 


1903. 


\ 


4,759,890 
755,000 


\ 


7,060,380 

790,000 

4^000,000 


5,506,000 

612,000 

3,612,000 


190fi. 


6,225,300 

8S7,(0) 

4,713,000 
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The  total  estimated  value  of  all  abrasive  materials  consumed  in  the 
United  States  for  the  years  1902  to  1906,  inclusive,  are  given  in  the 
table  following: 

Total  value  of  all  abrasive  materials  consumed  in  the  United  States j  1902-1906. 


Year. 


1902 
1903 
1904 
1905 
1906 


Natural 
abrasives. 

Artificial 
abrasives. 

Imports. 

$1,326,755 
1,493,303 
1,407,101 
1,427,980 
1,473,393 

$390,245 
493,815 
830,926 
701,400 
777,081 

$^6,736 
621,575 
547,804 
654,821 

Total 
value. 


$2,143,736 
2, 608; 693 
2,785,831 
2,784,001 
3,160,438 


/ 


y 


BUHRSTONES  AND  MIIil^STONES. 

PRODUCTION. 

The  production  of  buhrstones  and  millstones  in  the  United  States 
during  1906  was  valued  at  $48,590.  This  is  an  increase  of  $10,616, 
though  the  value  still  falls  below  that  for  1901,  1902,  and  1903,  all  of 
which  were  oyer  $50,000.  The  production  came  from  22  producers 
in  the  following  4  States:  New  York,  14  producers;  Virginia,  3; 
North  Carolina,  2 ;  and  Pennsylvania,  3.  Though  stone  suitable  for 
buhrstones  and  millstones  is  found  in  other  States,  there  was  no  pro- 
duction from  them  reported  to  this  office. 

In  the  following  table  are  given  the  values,  by  States,  of  buhrstones 
and  millstones  produced  in  the  United  States  from  1902  to  1906: 

Value  of  hvhrstones  produced  in  the  United  States^  1902-1906^  by  States. 


State. 

1902. 

1903. 

1904. 

1905. 

1906. 

New  York 

$39,570 

11,435 

6,825 

1,978 

$35,441 
9,812 
5,902 
1,397 

$24,585 
4,759 

a6,500 
1,494 

$25,915 
8,186 

a  2, 522 
1,351 

$28,848 
15,611 

Virginia  

North  Carolina  and  Vermont 

a  1,507 
2,624 

Pennsylvania 

Total 

59,808 

52,552 

37,338 

37,974 

48,500 

a  No  production  of  buhrstones  from  Vermont  in  1904, 1905,  and  1906. 

The  following  table  gives  the  value  of  buhrstones  produced  in  the 
United  States  since  1880: 


Valu£  of  buhrstones  produced  in  the  United  States^  1880-1906. 


1880 $200,000 

1881 150,000 

1882 200,000 

1883 150,000 

1884 150,000 

1885 100,000 

1886 140,000 

1887 100,000 

1888 81,000 

1889 35,155 

1890 23,720 

1891 16,587 

1892 23,417 

1893 16,639 


1894 $13,887 

1895 22,542 

1896 22,567 

1897 25,932 

1898 25,934 

1899 28,115 

1900 32,858 

1901 57,179 

1902 59,808 

1903 52,552 

1904 37,338 

1905 37,974 

1906 48,590 
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IMPORTS. 


The  value  of  the  imports  of  buhrstones  and  millstones  into  the 
United  States  has  not  varied  greatly  during  the  last  three  years,  and 
is  given  in  the  following  table  for  the  last  five  years: 

V(dv£  of  buhrstones  and  millstones  imported  into  the  United  StateSy  190S-1906. 


Year. 


1002 
1003 
1004 


Rough. 

Made 
Into  mill- 
stones. 

Totel. 

$15,243 
21,160 
30,117 

1015 
8,481 
2,260 

916,158 
20,641 
32,386 

Year. 


1005. 
1006. 


Rough. 


S30,478 
32,021 


Made 
into  mill- 
stones. 


1038 
277 


Total. 


$31,416 
33,108 


CORUNDUM  AND  EMERY. 

Corundum,  and  its  modification,  emery,  furnish  the  best  natural 
abrasive  known,  except  diamond,  the  use  of  which  is  Umited  by  its 
high  price.  The  purer  forms  of  conmdum  make  a  very  satisfactory 
abrasive  material,  and  one  which  is  probably  the  equal  of  any  of  the 
artificial  abrasives.  The  quaUty  or  emery  as  an  abrasive  is  deter- 
mined by  the  quantity  of  the  iron  ore,  mafi^etite  or  hematite,  mechan- 
ically mixed  with  the  corundum,  bein^  better,  the  smaller  the  per- 
centage of  iron.  The  production  of  these  minerals  in  the  Umted 
States  is  Umited  by  a  scarcity  of  supply  and  by  competition  with 
Canadian  conmdum,  Asia  Minor  emerv,  and  the  artificial  abrasives. 

In  the  United  States,  corundum  has  been  mined  for  abrasive 
purposes  in  some  quantity  in  North  Carolina,  Greorgja,  and  Montana. 
The  output  of  emery  is  from  Massachusetts  and  New  York,  with  a 
Uttle  from  Kansas.  The  deposits  yieldinjg  corundum  are  for  the 
most  part  idle  in  the  United  States,  while  in  Canada  the  production 
of  corundum  is  steadily  increasing  in  Ontario,  where  deposits  are 
Imown  to  exist  in  the  counties  of  reterborough.  Hasting,  and  Ren- 
frew.®    In  Ontario  the   principal  occurrence  of  corunaum  is  in  a 

Eink  syenite,  composed  cniefly  of  feldspar  with  a  Uttle  mica,  hom- 
lende,  magnetite,  and  other  accessory  liiinerals.  At  the  next  im- 
Sortant  deposit  the  corundum  occurs  in  nepheline-syenite.  Corun- 
um  crystals  from  one  of  the  Ontario  mines  were  foimd  on  analysis 
to  carry  between  92.62  per  cent  and  94.72  per  cent  AuiOj.  The 
corundum-ore  rock  at  the  Canadian  mines  is  quarried  out  in  lai^ 
quantities,  and  the  corundum  is  separated  out  by  crushing  and  con- 
centrating on  various  forms  of  tables.  The  cost  of  proaucing  fin- 
ished corundum,  including  mining,  milUng,  concentrating,  sizing, 
packing,  and  general  expenses  is  over  $40  per  ton. 

PRODUCTION. 

The  production  of  corundum  and  emery  in  the  United  States  in 
1906  amounted  to  1,160  short  tons  valued  at  $44,310,  as  compared 
with  2.126  tons  valued  at  $61,464  in  1905.  The  whole  production 
came  rrom  Massachusetts  and  New  York,  except  a  small  quantity 
from  Kansas.  The  foUowing  table  gives  the  total  Quantity  and 
value  of  the  corundum  and  emery  produced  in  the  United  States 
since  1881 : 


a  Kerr,  D.  Q.»  CoT\md\xmVa.OTi\AAQ\  C«s:k.,Utav.R«VM  November,  1906. 
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Annual  produetion  oj  corundum  and  emery,  1881-1906,  in  thori  Um». 


ya«r. 

Quttntity. 

Valae. 

1 

Ve»r. 

Qu»nU... 

««,. 

600 
645 

?-^ 
I.B70 
2,I« 

«J 

l.ttS 

a,HH 

in 

1^261 
2!  BO 

3 

lot 

Jl( 
101 

81 

000  1 

ODD 

000 

GO? 
MS 

S?'^ 

__ 

The  demand  for  corundum  and  emery  in  1906  in  the  United  States 
was  principally  supplied  by  imports.  The  latter  amounted  to 
$521,082  in  Tame,  as  compared  with  $347,425  in  1905,  and  exceeded 
the  home  production  by  nearly  12  times.  The  following  table  shows 
the  quantity  and  value  of  emery  and  corundum  imported  into  the 
United  States  in  the  last  five  years : 


Emery  and  corundum 

imported  into  the  UniUd  Stata,  1902-1906. 

Yeu. 

QmlM. 

OrBindroclc.            manu- 

Total 

QianUty. 

Valoe. 

Qtuntlt;. 

V&li».    '■    Value. 

Pimndt. 
I,S«S,7J7 

$«,107 
21S,M7 

is;  811 

t 138,031 

I7[820 

ie;oo7 

18,339 

CH,S42 

MT;42B 

7  rock  valued  at  t5,<8g. 


u^ludlog  emery  rock  vt 


CANADIAN    CORUNDUM. 

The  production  of  Canadian  corundum  in  1906  amounted  to  2,274 
short  tons,  valued  at  $204,973,  as  compared  with  1,644  short  tons, 
valued  at  $149,153,  in  1905,  an  increase  of  630  short  tons  in  quan- 
tity and  of  $55,820  in  value. 

In  the  following  table  are  given  the  quantity  and  value  of  the  pro- 
duction of  Canadian  corundum  during  the  last  five  years: 

Produelion  of  Canadian  corundum,  190^-1906. 

Ifl02 short  tons. .      805       t88,  616  i  1905 short  tons. .  1, 644      JI49, 153 

1903 do....       916  92,940     1906 do....  2,274        204.973 

1904 do....      919        101,050, 

CRTSTALLINB  QUARTZ  AND  FELDSPAR. 

PRODUCTION. 

The  production  of  crystalline  quartz  and  feldspar  in  the  United 
States  during  1906  amounted  to  24,082  short  tons,  valued  at  $121,671, 
as  compared  with  19,039  tons,  valued  at  $88,118,  in  1905.    Tciv&\& 
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an  increase  of  5,043  tons  in  quantity  and  of  $33,553  in  value.  In 
quantity  the  production  was  exceeded  only  by  that  of  1903,  which 
was  31,940  tons,  while  the  value  was  greater  in  1906  than  for  any  pre- 
vious year.  There  was  a  large  increase  in  the  production  of  aora- 
sive  feldspar,  which  figures  prominently  in  the  total  production. 
The  production  of  crystalline  auartz  in  1906  was  obtained  from  the 
following  States,  named  in  oraer  of  their  relative  importance  and 
with  the  number  of  producers  in  each:  Connecticut,  3;  rennsylvania. 
1;  Wisconsin,  1.  In  the  following  table  is  eiven  the  quantity  and 
value  of  crystalline  quartz  produced  in  the  United  States  from  1895 
to  1903,  inclusive,  and  of  crystalline  quartz  and  feldspar  for  the 
years  1904  to  1906: 


ProdnHion  of  crystalline  quartz,  1895-1906, 


1895 short  tons. 


1896  . . 

1897  . . 

1898  . . 

1899  . . 
1900.- 


,do. 

do. 

do. 

do.. 

do.. 


9,000 
6,000 
7,500 
8, 312 
13,600 
14, 461 


$27,000 
18,000 
22,500 
23,990 
39,000 
40,  705 


1901 short  tons. 

1902 do... 

1903 do... 

1904 do... 

1905 do... 

1906 do... 


.  14,050 
.  15,104 
.  8,938 
«  31, 940 
« 19, 039 
.a  24, 082 


$41,500 

84,335 

76,906 

«  74, 850 

a  88, 118 

o 121, 671 


GARNET. 


PRODUCTION. 

The  production  of  abrasive  garnet  in  1906  in  the  United  States 
amounted  to  4,650  short  tons,  valued  at  $157,000.  This  falls  short 
by  400  tons  in  quantity,  but  exceeds  in  value  by  $8,905  the  produc- 
tion for  1905,  which  amounted  to  5,050  short  tons,  valued  at  $148,095. 
In  quantity  and  value  the  production  is  the  next  largest  recorded, 
being  exceeded  only  in  1905  in  quantitjr  and  in  1901  in  value.  The 
average  price  per  ton  was  $33.77,  which  is  the  highest  since  1902,  and 
is  a  large  increase  over  $29.32  in  1905.  The  production  came  chiefly 
from  New  York,  with  part  from  Pennsylvania. 

No  production  of  garnet  was  reported  from  North  Carolina  in  1906, 
though  it  is  expectea  there  will  be  large  production  in  1907.  Accord- 
ing to  reports,*^  the  mine  in  Madison  County  owned  by  Mr.  F.  0. 
"Warden,  of  Philadelphia,  Pa.,  is  being  operated  with  an  estimated 
production  of  125  tons  of  garnet  per  month.  The  mine  is  to  be 
equipped  with  steam  drills  and  lighted  by  electricity,  and  it  is  hoped 
the  output  will  be  greatljr  increased.  The  product  from  this  mine  is 
used  chiefly  for  commercial  purposes,  though  it  is  said  several  very 
fine  clear  stones  have  been  found. 

In  the  following  table  are  given  the  quantity  and  value  of  the 
abrasive  garnet  produced  in  the  United  States  since  1895: 


Production  of  ahraifive  gamely  1895-1906. 


1901 short  tons. 


1896 
1897 
1898 
1899 
1900 


tons.. 

3,325 

$95,050 

do. . . . 

2,686 

68,  877 

do.... 

2,554 

80,853 

do.... 

2,967 

86,850 

do 

2,765 

98,  325 

do 

3,185 

123, 475 

1902 
1903 
1904 
1905 
1906 


.do... 
.do... 
do... 
do... 
.do... 


4,444 
3,926 
3,950 
3,854 
5,050 
4,650 


$158,100 
132,820 
132,500 
117, 581 
148,095 
157,000 


a  Includes  feldspar  used  for  abrasive  purposes. 


b  Eng.  and  Mln.  Joar.,  August  10, 1907. 
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GRINDSTONES  ANI>  PUIiPSTONBS. 

PRODUCTION. 

The  production  of  grindstones  and  pulpstones  during  1906  amounted 
to  $744,894,  as  compared  with  $777,606  m  1905,  a  decrease  of  $32,712. 
Of  the  total  value  of  the  1906  production  $50,000  was  contributed 
by  pulpstones,  which  is  practically  the  same  as  in  1905.  The  pro- 
duction came  from  the  following  Stat^ named  in  the  order  of  tneir 
relative  importance:  Ohio,  Micmgan,  West  Virginia,  Montana,  Mis- 
souri, and  Wvoming.  This  is  the  same  order  as  in  1905,  though  the 
production  of  Missouri  and  Wyoming  were  reported  as  the  same.  In 
the  following  table  is  given  the  value  of  the  production  of  grindstones 
and  pulpstones  during  the  last  five  years: 

Valu4'  of  the  productum  of  gr'nulstonejt  and  pulptttonfUy  1902-1906. 


1902. 


Orindstonefl. 1644,3^ 

Pulpstones 23,068 

Total 667,431 


1 

1003. 

1904. 

1905. 

1687,476 
33,970 

1820,207 
61,320 

1726,536 
51,070 

721,446 

881,027 

777,606 

1906. 


WW,  UWI 

60,000 
744,894 


In  the  following  table  are  riven  the  values  of  the  grindstones  and 
pulpstones  produced  in  the  United  States  from  1903  to  1906,  ^by 
)Laues: 


Vdbu  of  grindstones  and  pulpstones  produced  in  the  United  States ^  190S-1906f  by  States. 


state. 


1903. 


Ohio 1646,776 


Jifa^tean 

West  Vii^ginia,  Ifissouri,  and  Montana. 


70,560 
4,120 


Total '    721,446 


.   1904. 

1905. 

1767,552 
112,600 
«  1,475 

1644,315 

111,600 

«  21,791 

881,527 

777,606 

1900. 


t644,720 

78,600 

a  21, 674 

744,894 


e  Indading  a  small  production  from  Wyoming  in  1904,  1906,  and  1906. 

The  value  of  the  production  of  grindstones  and  pulpstones  in  the 
United  States  from  1880  to  1906  is  shown  in  the  following  table: 

Value  of  grindstones  produced  in  the    United  States,   18S(}-UH)f,. 


1880 $500,000 

1881 500, 000 

1882 700, 000 

1883 600, 000 

1884 570, 000 

1885 500,000 

1886 250, 000 

1887 224, 400 

1888 281,800 

1889 439, 587 

1890 450,000 

1891 476.113 

272,244 

338,787 


1894 $223, 214 

1895 206,  768 

1896 326, 826 

1897 368, 058 

1898 489, 769 

1899 675, 5«« 

1900 710  C 

1901 5 

1902 

1903 '^'.' 

1904 

1905 

1906 


1  i  I 


i 
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IMPORTS. 

The  imports  consist  principally  of  pulpstones  and  a  few  grindstones 
for  use  in  glass  and  optical  trades ;  tney  are  obtained  from  Newcastle- 
upon-Tyne  and  from  Wales  and  Scotland.  The  value  of  these 
imports  amoimted  to  $134,136,  as  compared  with  $113,752  in  1905. 
No  distinction  has  been  made  between  finished  and  unfinished  prod- 
ucts since  1883.  The  value  of  the  imports  of  pulpstones  and  grind- 
stones has  shown  a  steady  increase  during  the  last  five  years  and  are 
given  in  the  following  tafile:  ^ 

Value  of  grindstones  imported  and  entered/or  consumption  in  the  United  States ,  1902-1906. 


1902 $76,  906 

1903 85,  705 

1904 93, 152 


1905 $113,752 

1906 134, 136 


CANADIAN  PRODUCTION. 

The  value  of  production  of  grindstones  in  Canada  during  1906 
amounted  to  $61,624,  as  compared  with  $57,200  in  1905.  The 
value  per  ton  of  the  product  was  but  slightly  greater  than  that  for 
1905,  though  much  better  than  in  1904.  In  the  following  table  are 
given  the  quantity  in  short  tons,  value,  and  average  value  per  short 
ton  of  the  Canadian  production  of  grindstones  during  the  last  four 
years: 

Production  of  grindstones  in  Canada^  1903-1906,  in  short  tons. 


Year. 


1903. 
1904. 
1905. 
1906. 


Quan- 
tity. 

5,538 
4,509 
5,172 
5,545 

Value. 

948,302 
42,782 
57,200 
61,624 

Avenge 

value 
per  ton. 

$8.73 

9i49 

1L06 

11.11 


INFUSORIAL.  EARTH  AND   TRIPOIil. 

The  uses  for  infusorial  earth  are  varied.*  Large  quantities  are 
used  as  an  absorbent  for  nitroglycerine  along  with  wood  pulp  in 
the  manufacture  of  dynamite.  The  paint  industry  also  utilizes  a 
large  quantity  of  infusorial  earth  as  a  wood  filler,  and  it  is  also  used 
in  pacKing  for  boilers,  in  fire  and  heat  retarding  cements,  and  in 
certain  kinds  of  vulcanized  rubber.  As  an  abrasive  it  is  used  in 
polishing  metals,  especially  by  jewelers,  and  is  sold  under  the  name 
electro-silicon. 

PRODUCTION. 

The  production  of  infusorial  earth  in  1906  amounted  to  8,099 
short  tons,  valued  at  $72,108,  a  decrease  in  quantity  of  2,878  tons 
and  an  increase  in  value  of  $7,471  over  the  output  of  1905,  which 
amounted  to  10,977  short  tons,  valued  at  $64,637.  The  production 
came  from  7  States  named  in  order  of  their  output:  Missouri,  Cali- 
fornia, Georgia,  Maryland,  New  York,  Kentuckj^,  and  Connecticut. 
Deposits  of  infusorial  earth  are  known  to  exist  in  about  20  States, 
many  of  which  have  been  producers  at  some  time. 


a  'Ei^.  axidUVii.  ^Qvvt.,  Qc^bftt  20, 1906. 
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In  the  following  table  are  given  the  quantity  and  value  of  infusorial 
earth  produced  m  the  United  States  since  1880: 


Production  of  infusorial  earth,  1880-1906, 


1880 short  tons 


1881. 
1882. 
1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 


do., 
do., 
do., 
do., 
do., 
do., 
do., 
do., 
.do., 
do., 
do., 
do., 
do.. 


1,833 
1,000 
1,000 
1,000 
1,000 
1,000 
1,200 
3,000 
1,500 
3,466 
2,532 


$45, 660 

10,000 

8,000 

5,000 

5,000 

5,000 

6,000 

15,000 

7,500 

23,  372 

50,240 

21, 988 

43,655 

22, 582 


1894 short  tons . 


1895. 
1896. 
1897. 
1898. 
1899. 
1900. 
1901, 
1902. 
1903. 
1904. 
1905. 
1906. 


do., 
do., 
do., 
do., 
.do., 
do., 
.do., 
do., 
do., 
do., 
do., 
do.. 


2,584 
4,954 
3,846 
3t833 
2,733 
4,334 
3,615 
4,020 
5,665 
9,219 
6,274 
10, 977 
8,099 


$11,  718 
20, 514 
26, 792 
22,  835 
16, 691 
37, 032 
24, 207 
52, 950 
53,244 
76,  273 
44, 164 
64,637 
72, 108 


IMPORTS. 


There  is  an  importation  of  infusorial  earth  or  tripoli  into  the  United 
States  each  year  which  is  not  separately  recorded  oy  the  Department 
of  Commerce  and  Labor,  but  is  included  with  rottenstone  used  for 
similar  purposes.  The  value  of  the  imports  of  rottenstone  and  tripoli 
in  1906  amoimted  to  $25,990,  as  compared  with  $18,986  in  1905, 
$23,022  in  1904,  and  $34,977  in  1903.  No  record  is  kept  of  the  number 
of  tons  of  this  material  imported. 

OIIiSTOKES  AND  SCYTHE8TONB8. 

PRODUCTION. 

The  production  of  oilstones  and  scythestones  in  the  United  States 
during  1906  amounted  to  $268,070  in  value,  as  compared  with  $244,546 
in  1905.  This  is  an  increase  of  $23,524  over  1905*,  though  it  falls 
short  of  the  large  production  of  1903  by  $98,787.  The  production 
came  from  the  same  States  as  in  1905  and  in  the  following  order: 
Arkansas,  Ohio,  New  Hampshire,  Vermont,  Indiana,  and  Afichigan. 
With  the  exception  of  Ohio  and  Vermont,  which  have  changed  places, 
the  order  is  the  same  as  that  for  1905.  The  production  of  Arkansas, 
Indiana,  and  two-thirds  of  that  of  Ohio  is  in  oilstones  and  whetstones; 
while  that  of  New  Hampshire,  Vermont,  Michigan,  and  one-third  of 
that  of  Ohio  is  in  scythestones. 

In  the  following  table  is  given  the  value  of  the  oilstones  and  scythe- 
stones produced  m  the  Umted  States  from  1891  to  1906: 

Value  ofoiUtones  and  scythestones  produced  in  the  United  States,  1891-1906, 


1891 1150,000 

1892 146,  730 

1893 135,173 

1894 136,873 

1895 155,881 

1896 127,098 

1897 149,970 

1898 180,486 


1899 $208,  283 

1900 174,087 

1901 158,300 

1902 221,762 

1903 366,857 

1904 188,985 

1905 244,546 

1906 268,070 


IMPORTS  AND  EXPORTS. 


The  value  of  the  imports  of  hones,  oilstones,  and  whetstones  in 
1906  amounted  to  $83,863,  as  compared  with  $61,609  in  1905,  a  gain 
of  $18,110.    The  imports  amount  to  less  than  one-tbiid  oi  XJafeVorcafc 
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production  and  are  largely  oflFset  by  exports  of  the  Arkansas  oil- 
stones and  the  New  Hampshire  scythestones.  The  value  of  these 
exports  can  not  be  given,  nowever,  since  no  separate  record  is  kept 
for  them.  The  following  table  shows  the  total  value  of  all  kinds  of 
hones,  oilstones,  and  whetstones  imported  into  the  United  States  in 
the  last  five  years: 

Value  of  imports  of  hones,  oilstones,  and  whetstoneSy  1902-1906. 


1902 $66,456 

1903 65,763 

1904 61,609 


1905 165,753 

1906 83,863 


PUMICnR. 

The  larger  part  of  the  pumice  used  in  the  United  States  is  shipped 
from  the  island  of  Lipari.  Although  deposits  of  pumice  are  known  to 
exist  at  a  number  of  localities  in  the  United  States,  only  those  most 
favorably  located  as  regards  mining  and  transportation  facilities  can 
be  worked  in  competition  with  the  imported  material.  Among  the 
States  that  have  produced  pumice  are  Nebraska,  South  Dakota,  and 
Idaho,  in  order  or  relative  importance  of  production. 

Pumice  stone  is  found  on  the  beach  all  alon^  the  east  coast  of 
New  South  Wales  and  Queensland.®  It  is  thought  it  was  probably 
washed  to  the  Australian  coast  by  the  waves,  after  floating  manv 
miles  across  the  ocean  from  eruptions  in  volcanic  islands.  SucK 
pumice  must  be  of  good  quality,  as  only  the  Ughtest  would  stand 
such  a  trip.  It  would  be  necessary  to  free  this  pumice  of  sand  which 
it  may  have  picked  up  along  the  beaches  before  it  would  be  of  value 
forpainter's  work. 

Tne  value  of  pumice  as  an  abrasive  is  claimed  to  be  improved  by  a 
German  invention,  under  which  artificial  pumice '^  stone  is  made  from 
a  mixture  of  sand  and  clay.  This  stone  is  made  in  five  different 
grades,  varying  in  hardness,  grain,  and  firmness.  The  different 
^ades  are  adapted  to  various  uses,  as  in  the  leather,  felt,  and  woolen 
industries;  in  stucco  and  sculpture  worjk;  in  the  working  and  polish- 
ing of  wood,  metals,  and  stones,  especially  of  lithograpnic  stone. 

PRODUCTION. 

The  production  of  pumice  in  the  United  States  in  1906  amounted  to 
12,200  tons,  valued  at  $16,750,  as  compared  with  1,832  tons,  valued 
at  $5,540  in  1905.  This  is  an  increase  of  10,368  tons  in  quantity  and 
of  $11,210  in  value.  This  large  increase  in  production  came  from 
Nebraska  from  the  deposits  near  Orleans,  Harlan  County,  and 
Ingham,  Lincoln  County,  which  are  being  extensively  worked  by  the 
Cudahy  Packing  Company,  of  South  Omaha.  Since  the  increased 
production  was  used  oy  the  company  producing  the  pumice,  the 
value  was  reported  as  the  cost  of  quarrying  and  shipping.  This 
brings  the  average  value  per  ton  for  the  total  output  in  1906  to 
$1.37,  as  compared  with  $3.02  in  1905.  If  the  whole  of  the  output 
had  been  placed  on  the  market,  the  value  received  would  have  been 
considerably  higher.  The  Nebraska  pumice  is  chiefly  a  volcanic  ash 
or  powdered  pumice  and  is  used  in  the  manufacture  of  scouring  and 
cleaning  preparations. 


a  Taint,  OU  and  Dnig  Uey\w,  l\Mifi*»,\«fe, 


b  Pacifto  Miner,  March  1906. 


ABBASIVE    MATEBIALS.  1053 

The  production  of  pumice  in  the  United  States  during  the  last  five 
years  is  given  in  the  loliowing  table : 

Production  of  pumice  in  the  United  States^  1902-1906,  in  short  torn. 


Year. 


Quan- 
tity. 

Value. 

1 

700 

885 

1,530 

1,832 

12,200 

$2,750 
2,665 
6,^1 
5,540 

16,750 

Value 
per  ton. 


1902 700  $2,750  $3.93 

1903 885  2,665  aOl 

1904 1,530  6,^1  3.54 

1905 : 1,832  5,540  a02 

1906 12,200  16,750  L37 

IMPORTS. 

The  imports  of  pumice  are  recorded  by  the  Department  of  Com- 
merce ana  Labor  only  by  value.  In  1906  this  value  amounted  to 
$111^695,  as  compared  with  $77,489  in  1905,  an  increase  of  $34,206. 
The  importation  of  pimiice  since  1903  is  given  in  the  folloAving  table: 

Value  of  pumice  imported  into  the  United  Stales,  190S-1906. 

1903 $83,920     1905 $77,489 

1904 77,211     1906 111,695 

ARTIFICIAIi  ABRASIVES. 

Under  the  head  of  artificial  abrasives  are  included  carborundum, 
crushed  steel,  and  alundum  or  artificial  corundum.  These  abrasives 
have  won  a  place  for  themselves  in  the  commercial  world  which  is 
being  strengthened  yearly .  The  total  production  for  1906  amounted 
to  11,774,300  pounds,  valued  at  $777,081,  as  compared  with  9,820,000 
pounds,  valued  at  $701,400  in  1905,  and  with  11,870,380  pounds, 
valued  at  $830,926  in  1904. 

CARBORUNDUM. 

The  use  for  carborundum  is  being  extended  each  year.  Besides 
its  use  and  value  as  an  abrasive,  it  is  being  used  for  many  other  pur- 
poses. For  grinding  and  abrasive  purposes  it  is  manufactured  into 
wheels  of  all  shapes  and  sizes,  adapted  to  nearly  every  use  from  dental 
points  and  disks  to  large  cutting  wheels.  Large  quantities  are  used 
in  granite  and  marble  cutting  and  polishing.  Carborundum  is  used 
in  buffing  leather  and  in  the  manufacture  of  carborundum  paper  and 
cloth  for  shoemakers  and  for  wood  and  metal  workers.  For  other 
purposes  than  abrasives^  carborundum  is  used  for  the  ground  work 
for  ornamental  sims,  is  inlaid  into  brake  shoes,  is  used  for  linings  to 
furnaces,  for  molas  for  metal  castings,  and  for  many  other  purposes. 

PRODUCTION. 

•The  production  of  carborundum  in  1906  amoimted  to  6,225,300 
pounds,  as  compared  with  5,596,000  pounds  in  1905,  and  with 
7,060,380  pounds  in  1904.  The  price  ranges  from  7  to  10  cents  per 
pound.  The  use  of  carborundum  for  abrasive  purposes  has  grown  so 
extensively  that  the  Carborundum  Company  of  Niagara  Falls  found 

it  necessary  to  establish  a  branch  factory  in  Germany.^'    This  plant 

t  ■  ■■■-■-     ■     '   ■ 

a  Tbe  Tradesman,  September  15, 1906, 
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was  placed  at  Relsholz,  a  suburb  of  Diisseldorf,  where  it  would  have 
good  opportunities  for  the  distribution  of  its  product. 

According  to  Consul  McFarland,*  of  Reichenberg,  Austria,  a  sample 
carborundum  wheel  manufactured  by  the  Luther  Brothers  Company, 
of  North  Milwaukee,  Wis.,  when  tried  by  a  leading  machinist  of 
Bohemia,  was  strongly  praised  and  created  a  demand  for  a  supply 
in  that  region. 

The  following  table  shows  the  quantity  of  carborundum  manufac- 
tured in  the  United  States  since  1892: 


Production  of  carborundum,  1892-1906. 


1892 pounds.. 

do 

do 

do.... 

do 

do..-. 

do 

do.... 


1893. 
1894. 
1895. 
1896. 
1897. 
1898. 
1899. 


1,000 

15,200 

52,200 

226,000 

1, 207,  800 

1, 256, 400 

1, 447,  200 

1,  741,  245 


CRUSHED  STEEL. 


PRODUCTION. 


1900 pounds. 

do... 

do 

do... 

do... 

do... 

do 


1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


2, 634, 900 
3, 838, 175 

3,  741,  500 

4,  7^,  890 
7,060,380 
5, 596, 000 
6, 225, 300 


The  production  of  crushed  steel  in  1906  amounted  to  837,000 
pounds,  valued  at  $58,590,  as  compared  with  612,000  pounds  in  1905, 
valued  at  $56,840.  In  the  following  table  is  given  the  quantity  of 
crushed  steel  produced  each  year  since  1898: 

Production  of  crushed  steel  in  the  United  States,  1898-1906, 


1898 pounds. .  660,  000 

1899 do....  675,000 

1900 do....  700,000 

1901 do....  690,000 

1902 do....  735,000 


1903 pounds. .  755, 000 

1904 do 790,000 

1905 do 612,000 

1906 do 837,000 


ALUNDUM,  OR  ARTIFICIAL  CORUNDUNT. 

Alundum,  or  artificial  corundum,  is  manufactured  by  the  Norton 
Emery  Wheel  Company,  at  Niagara  Falls.  Pure  bauxite  is  first 
given  a  preliminary  heating  in  a  large  electric  furnace,  to  drive  off 
the  combined  water.  The  anhydrous  bauxite  is  then  melted  in  an 
electric  furnace  of  special  design,  until  it  has  all  run  together  in  a 
homogeneous  mass,  rorming  an  ingot  of  pure  alimdum.  This  mass  is 
removed  from  the  furnace  and  after  crushing  and  rolling  is  sized  off 
mto  ^ades. 

It  IS  claimed  ^  that  alimdum  is  harder  than  the  natural  corundum 
and  will  readily  scratch  ruby  or  sapphire.  It  has  all  the  properties 
of  a  good  abrasive,  combining  purity,  toughness,  and  sharp  fracture, 
with  hardness. 

The  production  of  alimdum  in  1906  amounted  to  4,712,000  pounds, 
valued  at  $282,720,  as  compared  with  3,612,000  poimds,  valued  at 
$252,840  in  1905. 


a  Daily  Cons.  Rept.,  February  19, 1906. 


^  The  Iron  Age,  Noyember  8, 1W6. 


ARSENIC. 


By  Frank  L.  Hess. 


rNTRODUCTION. 

The  United  States  daily  pours  great  quantities  of  arsenic  fumes 
from  its  smelter  stacks,  thus  wasting  thousands  of  tons  yearly.  And 
yet  with  such  an  incessant  waste  this  coimtry  imported  in  1906  more 
than  8,000,000  pounds  of  arsenic  and  arsenic  compoimds,  at  a  cost  of 
approximately  $375,000.  During  the  same  time  there  was  produced 
in  this  country  only  a  Uttle  more  than  one-sixth  of  the  quantity 
imported,  valued  at  but  $63,460. 

Arsenic  ores,  especially  arsenopyrite  or  mispickel,  are  widely  dis- 
tributed, particulariy  in  the  granitic  and  highly  metamorpnosed 
rocks,  and  it  is  in  countries  whose  rocks  are  of  these  classes  that  the 

Erincipal  deposits  are  foimd.  Ores  of  tin,  copper,  and  antimony  are 
•equentljr  accompanied  by  arsenical  ores.  The  most  common  are 
arsenopyrite  or  mispickel,  a  sulpharsenide  of  iron  (FeAsS),  containing 
46  per  cent  of  arsenic;  realgar,  the  red  sulphide  (AsS),  containing 
70.1  per  cent  of  arsenic;  orpunent,  the  yellow  sulphide  (AsjSg).  con- 
taining 61  per  cent  of  arsenic,  and.  enargite,  a  sulpharsenate  of  cop- 
per (CaIoAsS^),  containing  19.1  per  cent  of  arsenic.  From  this  latter 
ore,  with  some  tennantite  (4Cii2S.As2S8)>  considerable  quantities  of 
arsenic  are  obtained  at  the  huge  Washoe  smelter,  at  Anaconda,  Mont. 
Native  arsenic,  a  tin- white  brittle  substance,  occupying  a  position 
midway  between  the  metals  and  the  nonmetals,  is  found  sparmgly  in 
veins  in  a  considerable  number  of  places,  but  is  not  of  importance  as 
an  ore. 

The  principal  coimtries  producing  arsenic  ores  are  France,  Ger- 
many, England,  Turkey,  Portugal,  Spain,  Canada,  and  the  United 
States. 

In  England,  as  in  the  United  States,  a  large  part  of  the  arsenic 

Eroduced  is  obtained  as  a  by-product  in  smeltmg  other  ores.  Eng- 
sh  smelters  are  not  allowed  to  pour  arsenical  fumes  into  the  atmos- 
phere^ and  compUance  with  the  law  gives  added  profit  from  the 
arsemc  trioxide  (AsjOj),  or  white  arsenic,  saved.  Much  arseno- 
pyrite occurs  in  Devonshire  and  Cornwall;  in  the  latter  place  with 
tm  ore. 

France,  Germany,  Portugal,  Spain,  and  Turkey  have  very  large 
worked  deposits  of  arsenic  ores,  and  during  recent  years  the  first  two 
have  surpassed  England  in  production.     No  statistics  of  mineral 
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production  are  gathered  by  the  Turkish  Government,  so  that  figures 
given  are  ordinarily  only  estimates,  but  the  Turkish  output  of  arsenic 
IS  known  to  be  large. 

In  the  United  States  the  great  bulk  of  arsenic  produced  is  obtained 
from  smelter  fumes.  There  are,  however,  but  two  smelters  which 
have  plants  for  saving  it — the  Washoe  smelter,  already  mentioned, 
and  the  smelter  of  the  American  Smelters  Securities  Company  at 
Everett,  Wash.  The  latter  plant  uses  flue  dust,  both  from  its  own 
and  from  other  smelters  of  tne  company,  and  also  some  arsenic  ore 
from  Montecristo,  Wash.  A  smaller  plant,  belonging  to  the  Mineral 
Creek  Mining  and  Smelting  Company,  is  located  at  Mineral,  Lewis 
County,  Wa3i.,  and  makes  arsemc  trioxide  from  realgar.  All  three 
plants  produce  arsenic  only  in  the  form  of  white  arsemc  (As^Oj). 

The  arsenic  plant  of  the  Washoe  smelter  has  been  described  by 
L.  S.  Austin  in  the  Transactions  of  the  American  Institute  of  Mining 
Engineers.* 

The  only  other  known  production  was  a  few  himdred  tons  of 
arsenical  pyrite  mined  at  Pine  Pond,  town  of  Kent,  Putnam  Coimty, 
N.  Y.  The  pyrite  was  shipped  abroad.  Arsenical  pyrite  also 
occur  in  Orange  and  Essex  counties,  N.  Y.,  but  was  not  mined  dur- 
ing the  year.  It  is  occasionally  accompanied  by  scorodite,  a  hydrous 
arsenate  of  iron.^ 

A  plant  for  the  manufacture  of  arsenic  trioxide  from  arsenopjnite 
was  erected  several  years  ago  at  Rewald,  Floyd  County,  Va.  It 
made  but  a  small  production,  and  was  idle  during  1906. 

PRODUCTION  ANJy  IMPORTS. 

The  production  and  imports  of  the  United  States  for  the  last  six 
years  have  been  as  follows: 

Production  and  imports  of  arsenic y  1901-1906 ^  in  short  tons. 


Year. 


Production. 


Quantity. 


1901 1  300 

1902 '  1,363 

1903 611 

1904 36 

1905 ;  754 

1906 1  737 


Value. 


$18,000 
81,180 
36,601 
2,185 
35,210 
63,460 


Imports. 


Quantity. 


3,495 
4,056 

3,'ioO 
3,838 
3,987 


Value. 


$316,625 
280,066 
294,602 
243,380 
266,540 
360,046 


Coniomption. 


Quantity. 


3,795 
4,406 
4,790 
a,  436 
4,  SB 
4,724 


Vatoi 


$334,525 
351,236 
3Sl,a8 
245,565 
201,750 
413,505 


Imports  include  metallic  arsenic,  white  arsenic  (arsenic  trioxide), 
and  arsenic  sulphides  (orpiment  and  realgar).  Paris  ffreen  and  Lon- 
don purple  have  been  maported  for  consmnption  <mring  the  last 
three  years  as  follows:  28,498  pounds,  valued  at  $985,  in  1904: 
44,931  pounds,  valued  at  1,118,  in  1905,  and  311,293  pounds^  valued 
at  $21,347,  in  1906.  Under  the  customs  regulations  there  is  no 
record  of  importations  of  Scheele's  green,  lead  arsenate,  lead  arsenite 
(pink  arsenoid),  barium  arsenite  (white  arsenoid)^  green  arsenoid, 
aniline  arseniate,  or  other  arsenic  salts  than  those  given  in  the  state- 
ment above. 


a  Austin,  L.  S.,  Trans.  Am.  Inst.  Min.  Eng.j  vol.  37, 1906,  pp.  480-482. 

ft  Newland.  D.  II.    The  mining  and  quarry  industir  of  New  York  State:  Rept.  of  *^p^nitlqiui  tod 
pro<iu<jtlon  during  1W6,  N ,  Y.  SUte  Museum,  Bull.  112,  Albany,  1907,  p.  10-13,  ^^ 
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FOREIGN   PRODUCTION  OF  ARSIiTNIC. 

In  1905"  Austria  produced  3  tons  of  arsenic  ore,  valued  at  $160; 
France,^  3,998  tons  of  ore,  valued  at  $21^357;  Germany,  5,416  tons 
of  ore,  valued  at  $98,532;  Great  Britain,  718  tons  ore  (pyrites), 
valued  at  $7,540,  and  1,711  tons,  presumably  white  arsenic,  valued 
at  $36,469;  Japan,  9  tons  white  arsenic,  valued  at  $492;  Ontario,"" 
549  tons  ore,  valued  at  $2,693;  Portugal,  1,721  tons  white  arsenic, 
valued  at  $58,220,  and  24  tons  of  arsenical  pyrites,  valued  at  $151; 
Spain,  4,790  tons  of  arsenical  pvrites,  valued  at  $16,131.  Turkey  is 
estimated  to  have  an  output  or  about  2,200  tons  of  arsenic  ore  per 
year.  For  1906  but  few  figures  are  available,  but  it  is  known  that 
Germany**  produced  3,364  tons,  Ontario*  1,440  tons,  and  Sweden^ 
56  tons  of  white  arsenic.     The  values  are  unknown. 


PRICES. 

More  than  half  of  the  white  arsenic  (arsenic  trioxide)  produced  in 
this  country  was  sold  in  1906  at  an  average  of  4.3  cents  per  pound, 
and  with  the  exception  of  a  smaller  lot  of  7  tons,  which  sola  at  5  cents 
per  pound,  the  remainder  of  the  production  is  estimated  at  the  same 
price,  4.3  cents.  In  New  York  prices  on  large  lots  ranged  from  4.5 
cents  to  12  cents  per  pound,  averaging  a  little  under  6.5  cents  for 
white  arsenic,  while  realgar,  the  red  sulphide,  was  from  0.5  cent  to 
0.75  cent  lower.  Paris  green  sold  at  20  to  21  cents  per  pound  in 
5-ton  lots  in  New  York. 

TECHNOIjOGY. 

Arsenic  trioxide  (AsjOg)  or  ''white  arsenic**  or  "arsenious  acid*' 
is  what  is  ordinarily  meant  by  the  general  term  of  ''arsenic.**  It  is 
used  as  an  insecticide  in  the  preservation  of  hides  and  of  stuffed  skins 
of  animals  and  birds,  in  sheep  and  cattle  dips  and  arsenic  soap,  and 
as  a  wood  preservative,  where  it  also  prevents  fungoid  growth.  It  is 
used  to  prevent  the  growth  of  weeds  and  grass,  in  the  making  of  some 
enamels,  and  many  tons  are  used  in  the  manufacture  of  glass.  It  is 
used  as  a  fixer,  or  conveyer,  of  aniline  colors  in  calico  printing,  and 
also  enters  into  the  manufacture  of  the  dyes  themselves.  The  use  of 
arsenic  as  a  poison  for  undesirable  animals  is  familiar. 

The  greatest  demand  for  arsenic  is  for  making  Paris  green,  used 
as  a  pigment,  and  as  an  insecticide  on  plants.  Its  toxic  effect  limits 
the  former  use.  If  pure,  it  is  comparatively  harmless  to  plant  life, 
owing  to  its  insolubility,  but  the  trioxide  is  often  present  in  some 
quantity,  and  if  Paris  green  is  then  used  largely  it  is  fatal  to  plants, 
especially  in  dry  climates,  where  it  is  not  soon  washed  off  by  rains. 
Paris  green  is  a  copper  aceto-arsenide  and  should  contain: 

Percent. 

Arsenic  trioxide  (AS3O3) 58. 65 

Copper  oxide  (CuO) 31. 29 

(CaHjO) 10. 06 

a  Statistics  of  production  in  foreign  countries  during  1905,  unless  otherwise  credited,  arc  from  the  Brit< 
ish  Mines  and  Quarries,  General  Rept.  and  Statistics,  pt.  4,  for  1905,  London,  1907. 

b  Statistique  de  L'Industrio  Min6raleet  de  TAppareils  k  Vapeur  en  France  and  WgCrie  pour  L'Annto 
1905.  Paris,  1906,  p.  41. 

e Report  of  the  Bureau  of  Mines  (Ontario),  1900,  vol.  15,  pt.  1,  p.  23. 

(<  Juad.  Edward  K.,  Min.  Ind.  during  1906, 1907,  p.  51. 

e  Arsenical  contents  of  5^335  tons  of  arsenical  nickel-silver  cobalt  ore  shipped  from  the  cobalt  district 
daring  1906:  letter  from  Mines  Branch,  Dept.  of  Mines,  Canadian  Geological  Survey. 

/Sverigea  Ofliciella  Statistlki  Beigabaudteringen,  1906,  Stockholm,  19Qf7,  p.  11. 
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It  is  made  by  boiling  verdigris,  a  mixture  of  basic  acetates  of 
copper,  with  arsenic  trioxide.  Scheele's  green,  a  copper-hydrogen- 
arsenite,  containing — 

Per  cent. 

Arsenic  trioxide  (A83O3) 52. 32 

Copper  oxide  (CuO) 42. 37 

Water  (Rfi) 4.81 

is  also  used  as  an  insecticide. 

London  purple,  alsoinuch  used  as  an  insecticide — 

is  a  by-product  in  the  naanufacture  of  aniline  dyes,  and  is  thought  to  be  composed 
mainly  of  calcium  arsenite  with  some  coloring  impurity,  mostly  rosaniline  arsenite. 
Besides  London  purple,  there  are  two  other  preparations,  Paris  and  English  purple, 
which  have  practically  the  same  composition.  London  purple  analyzed  by  tne  New 
Jersey  experiment  station  gave  this  analysis: 

Analysis  of  L  ondon  purple. 

Per  cent. 

Water  (H2O) 3.27 

Arsenic  trioxide  (AsjOg) 41. 44 

Lime(CaO) 24.32 

Alumina  (ALOg)...!  «  o* 

Iron  oxide  (FeaOs)./ '*•'*' 

Sulphuric  anhydride  (SO3) 31 

I^ye,  by  difference 27. 97 

It  is  made  by  boiling  a  waste  product  consifltiiig  of  dye  and  arsenioiis  oxide  with 
lime  to  make  the  insoluble  calcium  arsenite.** 

Arsenic  also  enters  into  red,  yellow,  and  gray  colors.  In  medicine 
arsenic  is  used  as  a  tonic,  and  it  periorms  a  similar  office  in  various 
stock  foods  and  medicines.  Realgar  bums  with  a  fine  white  light, 
and  is  much  used  in  pyrotechnics,  either  as  the  natural  sulphide  or  as 
the  artificial  product  made  by  fusing  together  arsenic  and  sulphur. 

In  metallurgy  arsenic  has  but  little  use.  It  makes  lead  hard,  and 
arsenical  work  lead  from  the  silver-lead  smelters  is  sometimes  used 
for  shot.  The  presence  of  arsenic,  unless  in  minute  quantity,  in  brass 
or  bronze,  makes  them  brittle,  though  small  quantities  of  less  than  0.5 
per  cent  give  cleaner  castings  and  a  greater  ductility  to  Muntz  metal.^ 

a  Haywood,  J.  K.    The  adulteration  and  analysis  of  the  arsenical  insecticides,  Jour.  Amer.  Chem. 
80c.,  vol.  22.  1900,pp.  671-672. 
ftSperry,  E.  S.,  Mech.  Eng.,  vol.  17, 1906,  pp.  763-764. 


BORAX. 


By  Charles  G.  Yale. 


ENTBODUCTION. 

In  the  borax  industry  of  the  United  States  there  have  been  no 
noticeable  changes  in  prices  since  1905  and  no  marked  difference  in 
supply  or  market  demand.  The  industry  is  one  that  is  little  influ- 
enced by  competition.  The  leaders  of  the  industry  say  that  the 
working  of  the  pure-food  law  has  to  some  extent  lessened  the  demand 
for  borax  and  Doric  acid  for  use  as  preservatives.  In  other  lines, 
however,  consumption  has  increased.  This  applies  mainly  to  prepa- 
rations for  domestic  uses,  such  as  soap,  bath  powders,  etc. 

PRODUCTION. 

The  entire  output  of  borax  in  the  United  States  continues  to  be 
derived  from  San  Bernardino^  Inyo,  and  Ventura  counties,  in  Cali- 
fornia, most  of  it  from  the  first-named  county.  The  total  output 
of  crude  borax  for  the  year  1906  was  58,173  short  tons,  valued  at 
$1,182,410,  as  against  46,334  short  tons  in  1905,  valued  at  $1,019,154. 
The  figures  for  1906  show  an  increase  over  1905  of  11,839  short  tons 
in  quantitv  and  of  $163,256  in  value.  Until  1903  the  annual  statis- 
tics were  based  on  quantity  and  value  of  refined  product,  but  since 
then  the  crude  material  has  been  taken  as  the  basis.  The  prepared 
borax  is  essentially  a  manufactured  prodjict.  The  quantity  of  crude 
material  mined  (borate  of  lime  or  colemanite),  with  varying  richness  of 
boric  acid,  is  readily  ascertained,  so  the  plan  has  been  adopted  of  cal- 
culating tne  value  of  the  crude  material  in  accordance  with  the  per- 
centajge  of  boric  acid  contained.  This  matter  was  explained  more  in 
detailin  the  chapter  on  this  subject  in  the  report  for  1905. 

The  statistics  of  production  of  borax  in  California  from  1895  to 
1906,  inclusive,  are  ^ven  in  the  following  table,  the  values  for  the 
years  1903  to  1906,  inclusive,  being  based  on  the  boric-acid  content 
of  the  number  of  crude  tons  of  borate  of  lime  or  colemanite  men- 
tioned : 

Production  of  borax  in  California,  1895-1906. 


1901 short  tons. .     23,  231  $1, 012, 118 

1902 do....  020,004    2,538,614 


1895 short  tons. .  5, 959  ^95, 900 

1896 do....  6,754        675,400 

1897 do....  8,000  1,108,000 

1898 do....  8,000  1,120,000 

1899 do....  20,357  1,139,882 

1900 do....  25,837  1,013,251 

a  Refined  product,  inclading  2,600  abort  tons  of  crude,  valued  at  191,000.  &  Crude  product. 


1903 do....  634,430  661,400 

1904 do....  645,647  698,810 

1905 do. ...  646, 334  1, 019, 154 

1906 do. . . .  658, 173  1, 182, 410 
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IMPORTS. 


The  following  table  shows  the  imports  of  borax  and  borates  into 
the  United  States  from  1902  to  1906,  inclusive: 

Imports  of  borax  and  borates  into  the  United  States,  1902-1906,  in  pounds. 


Year. 


19Q2 
1903 
1904 
1905 
1906 


Borax. 


Quantity. 


684.537 
68,978 
153,952 
166.960 
791, 425 


Value. 


120,795 

5,727 

10,560 

8,802 

27,343 


Borates,  calolum, 

and  sodium  (crude) 

and  refined  sodium 

borate. 


Quantity. 


186,807 

146,654 

89,447 

20,395 

57,711 


Value. 


S12,002 

13,280 

6,630 

1,626 

2,436 


Boric  aoid 


Quantity. 


822.907 
603,619 
706,815 
676,105 
066,021 


Value. 


$30,439 
28,011 
27,658 
22,373 
33,200 


REVIEW  OF  THE  BORAX  INDUSTRY  IN  1006. 


CALIFORNIA. 

As  previously  stated,  the  counties  of  San  Bernardino,  Inyo,  and 
Ventura,  in  California,  continue  to  produce  the  borax  output  of  the 
United  States.  During  the  year  under  review  no  new  properties  other 
than  those  mentioned  in  the  report  of  1905  have  been  opened  or  made 
productive. 

Inyo  County. — In  this  county  the  Western  Borax  Company  is  work- 
ing * '  marsh  mud,' '  which  is  concentrated  by  boiling,  and  the  solution 
is  then  crystallized.  The  Lila  C.  mine,  owned  bv  the  Pacific  Coast 
Borax  Company,  is  in  this  county  and  being  worked  in  1907,  so  that 
it  is  expected  tnat  in  the  future  the  largest  output  of  borax  in  the 
State  will  come  from  this  county,  as  hereinafter  explained. 

It  is  appropriate  in  connection  with  an  account  of  the  borax  in- 
dustry in  1906  to  mention  certain  important  events  occurring  in 
1907  which  have  had  a  decided  influence  on  the  borax  industry  gen- 
erally and  on  the  source,  by  counties,  particularly.  HiUierto  most 
of  tne  borax  has  come  from  San  Bernardino  County,  but  in  future 
Inyo  County  will  be  the  leader  in  output.  The  Lila  C.  mine,  owned 
by  the  Pacific  Coast  Borax  Company,  to  which  their  productive 
operations  have  been  transferred  since  the  abandonment  of  the  old 
mine  at  Daggett,  has  been  known  for  a  great  many  years  as  a  rich, 
undeveloped  deposit.  It  is  one  of  the  many  deposits  acquired  by  the 
company  in  the  Death  Valley  region  which  have  been  comnierciaUy 
unavailable  through  their  remoteness  from  railroads.  The  recent 
mining  developments  in  southwestern  Nevada,  combined  with  the 
needs  of  the  borax  and  other  mining  industries  in  Death  Valley,  have 
warranted  Mr.  F.  M.  Smith,  of  the  Pacific  Coast  Borax  Company, 
and  others  in  building  the  Tonopah  and  Tidewater  Railroad  from 
Ludlow,  on  the  line  of  the  Santa  Fe  Railway  in  the  desert  in  San 
Bernardino  County,  northward  past  the  Lila  C.  mine,  120  miles  from 
Ludlow,  and  thence  on  to  Bullfrog  and  Tonapah,  Nev.  The  Lila  C. 
colemanite  mines  lie  12  miles  west  of  this  road,  and  when  the  road 
was  completed  from  Ludlow  to  this  point  early  in  the  summer  of 
1907  shipments  of  ore  commenced,  tne  product  bein^  hauled  by 
wagon  from  t\ie  mme  lo  Vk^  x^^^o^d.    A.  spur  track  is  now  under 
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construction.  With  these  shipping  facilities  provided  the  entire  force 
of  200  men  were  transferred  rrom  the  old  mine  at  Daggett  and  pro- 
duction at  that  point  was  abandoned.  The  mines  of  me  American 
Borax  Company  and  Western  Mineral  Company  near  Daggett,  how- 
ever, still  continue  production. 

The  deposit  at  the  Lila  C.  mine  is  a  colemanite  vein  known  to  be 
about  2,000  feet  long  and  from  6  to  18  feet  wide,  with  a  very  steep 
dip.  It  carries  a  high-grade  ore,  that  now  (1907)  being  snipped 
carrying  a  boric  acid  content  of  about  40  per  cent.  The  develop- 
ment  work  accomplished  during  the  past  three  veare  consists  of 
about  3,000  feet  of  shafts,  drifts,  and  tunnels,  and  has  blocked  out 
an  ore  supply  sufficient  to  last  ror  years.  The  company  will  take 
its  entire  suply  of  crude  material  from  this  mine,  shipping  it  to  its 
refinery  at  Bayonne,  N.  J.,  and  its  production,  according  So  present 
demands,  is  expected  to  be  at  the  rate  of  30,000  short  tons  of  high- 

frade  ore  annually.     The  company  looks  entirely  to  its  Death  Valley 
oldings  fof  the  niture,  and  its  imdeveloped  supply  is  stated  to  be 
wonderfully  large. 

Los  Angeles  CWnfv. -^Another  deposit  of  importance  found  since 
the  close  of  1906  is  that  acquired  by  Mr.  Henry  Blumenberg,  of  the 
American  Borax  Company,  near  Lang,  in  the  Soledad  canyon,  Los 
Angeles  County.  It  is  a  vein  of  colemanite  about  10  feet  thick  near 
the  surface,  but  sufficient  development  has  not  been  made  on  the 
property  to  prove  its  exact  extent.  The  deposit  is  near  a  railroad 
line. 

Ventura  County. — Near  a  place  called  Griffin  the  Frazier  Borate 
Mining  Company  is  mining  colemanite,  which  is  not  processed  at  the 
mine,  but  is  shipped  for  refining  to  the  Stauffer  Chemical  Company, 
at  San  Francisco.  The  Columbus  Borax  Company  is  also  mining  a 
borate  of  lime  in  this  county. 

San  Bernardino  County.  — In  this  county  there  are  three  productive 
companies  operating  and  one  yielding  by  far  the  largest  proportion 
of  tne  borax  of  the  State.  The  ^V^stem  Mineral  Company,  near 
Daggett,  produces  a  small  output  by  making  their  material  into  solu- 
tion and.  evaporating  to  dryness  in  solar  vats,  producing  boric  acid 
only.  The  American  Borax  Company,  at  the  same  place,  works  a 
low-grade  "ore'*  and  produces  boric-acid  concentrates,  which  are 
shipped  to  New  Brighton,  Pa.,  for  refining.  The  process  they  use  was 
described  in  detail  in  the  report  for  1904.  The  Palm  Borate  Com- 
pany made  no  production  in  1906,  but  has  lately  built  a  plant  to 
treat  the  ore  blocked  out  above  their  tunnel  level.  The  most  im- 
portant mine  in  the  county  is  the  ''Calico"  deposit  of  colemanite 
owned  bj  the  Pacific  Coast  Borax  Company,  wnich  has  been  de- 
scribed m  previous  reports.  Some  of  this  material,  when  of  suffi- 
ciently high  grade,  is  snipped  directly  East,  while  the  lower  grades 
are  concentrated  at  Marion,  near  the  mines.  Since  the  close  of  the 
year  under  review  work  at  the  old  mine  has  been  abandoned  en- 
tirely. This  mine  has  for  many  years  been  the  most  productive 
one  m  this  country  and  has  yielded  an  immense  quantity  of  ore  since 
the  discovery  in  the  eighties.  The  workings  m  these  colemanite 
veins  extend  to  depths  of  about  600  feet.  As  depth  has  been  at- 
tained the  veins  have  narrowed,  the  boric-acid  content  has  lessened, 
and  the  cost  of  mining  has  increased ;  hence  the  decision  to  abandon 
ihe  mine. 
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The  refiners  of  borax  in  the  United  States  are:  Borax  Consoli- 
dated (Limited),  Bayonne,  N.  J.;  Pfizer  &  Co.,  Brookl^,  N.  Y.; 
Brighton  Chemical  Company,  New  Brighton,  Pa.;  Thos.  Thirkelson 
&  Co.,  Chicago,  111.;  Stauffer  Chemical  Company,  San  Francisco,  Cal. 

As  already  stated,  it  has  been  considered  proper  to  give  the  figures 
of  production  in  terms  of  the  crude  material  tor  tne  sake  of  uniformity. 
The  cost  of  crude  varies  very  materially  with  the  different  producers, 
owing  to  local  conditions,  longer  or  snorter  hauls  to  railroads,  etc. 
Some  of  it  is  also  semirefined  or  concentrated  up  to  even  higher 
values  before  shipment,  being  subsequently  fully  refined  at  points  dis- 
tant from  those  of  production.  Some  producers  bring  then*  product 
up  to  a  higher  percentage  than  others  oefore  shipping.  Some  high- 
class  crude  ore  is  shipped  directly  to  the  refinenes  and  some  as  a 
roasted  or  semirefinea  product. 

The  various  uses  to  which  borax  is  put  were  given  in  detail  in  the 
chapter  in  the  last  report,  so  it  is  not  necessary  to  repeat  them  in  this 
chapter. 


FLUORSPAK  AND  CIIYOL.ITE. 


By  Ernest  F.  Burchard. 


FL.UOR8PAR. 

CHARACTER  AND  OCCURRENCE. 

Fluorspar  or  fluorite,  chemically  calcium  fluoride  (CaFg),  consists  of 
calcium  and  fluorine  in  the  proportions  of  51.1  to  48.9.  The  mineral 
is  crystalline,  only  slightly  harder  than  calcite,  and  consequently 
crushes  easily.  In  color  the  spar  ranges,  according  to  purity,  from  a 
clear,  slightly  bluish  glasslike  subsUince  through  various  brilliant 
shades,  although  much  of  it  is  white  and  opa(]^ue.  The  mineral  is 
usually  very  pure,  the  greater  part  of  the  material  marketed  running 
98  to  99  per  cent,  while  material  carrying  less  than  95  per  cent  of  cal- 
cium fluoride  finds  little  sale,  except  at  a  reduced  price. 

Fluorspar,  associated  with  other  minerals,  has  a  broad  distribution 
geographically  and  a  wide  range  geologically.  The  deposits  thus  far 
exploited  are,  however,  confined  to  five  States — Arizona,  Colorado, 
Ilhnois,  Kentucky,  and  Tennessee. 

The  Arizona  production  has  come  mainly  from  the  Castle  Dome 
district,  Yuma  County.  In  1902,  1903,  and  1904  small  quantities  of 
fluorspar  were  shipped  from  this  locality,  but  during  the  last  ttvo 
years  there  has  been  noproduction  reported  beyond  that  required  for 
assessment  work.  In  Colorado  the  fluorspar  occurs  in  Boulder  and 
Custer  counties,  along  the  Front  Range.  The  chief  deposits  in  Illinois 
and  Kentucky  occur,  in  adjoining  portions  of  the  two  States,  Hardin 
and  Pope  counties  in  Illinois,  bein^  separated  from  the  Kentucky 
counties,  Crittenden,  Livingston,  ana  Caldwell,  only  by  Ohio  River. 
The  great  size  and  the  purity  of  the  fluorspar  deposits  of  the  Illinois- 
Kentucky  district  indicate  that  for  many  years  they  will  continue  the 
main  source  of  domestic  production.  Prospecting  with  favorable 
results  has  been  reported  from  Mercer  County,  in  central  Kentucky. 
The  Tennessee  production  has  been  from  Smith  and  Trousdale  coun- 
ties, near  the  central  part  of  the  State.  A  most  recent  addition  to  the 
list  of  possible  producing  States  is  California,  since  fluorspar  deposits 
in  San  Bernarmno  County  are  now  being  investigated.  Fluorspar  is 
secured  as  a  by-product  of  lead  and  zinc  in  Albemarle  County,  Va. ; 
with  gold  tellurides  at  the  Cripple  Creek  mines,  Colorado,  and  at  a 
number  of  other  localities  in  quantities  too  small  for  use  at  present. 
Practically,  wherever  it  has  been  mined,  fluorspar  occurs  as  a  vein- 
stone, although  under  widely  different  conditions.  In  the  Kentucky- 
Illinois  district  it  is  the  chief  mineral  or  ore  of  value  in  many  of  the 
veinsi  lead  and  zinc  being  of  secondary  importance  and  in  many  places 
not  valuable  even  as  by-products,  while  in  the  Castle  Dome  district, 

1'ig  concentrates  of  fluorspar  are  made  incidental  to  concentrating  the 
ead-sUver  ores. 
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PREPARATION  AND  USES. 

The  various  uses  of  fluorspar  depend  on  its  chemical  composition, 
fluxing  properties,  and  phosphorescence  when  heated,  and  on  i&  optical 
and  gemlike  properties.  Its  preparation  involves  separation  from 
other  minerals  with  which  it  is  associated,  the  treatment  comprising 
hand  sorting,  crushing,  and  jigging.  Part  of  the  hie^h-grade  ore  is 
ground  and  shipped  in  barrels  and  sacks;  the  rest  is  sola  in  lump  form. 
Where  fluorspar  is  associated  with  zinc  blende,  complete  separation  of 
the  two  minerals  has  been  difficult  on  account  of  their  nearness  in  specific 
gravity.  While  fluorspar  is  useful  in  smelting  iron  ores  it  is  harmful 
to  zinc,  and  therefore  the  zinc-fluorspar  concentrates  have  been  of 
little  value.  Recently  a  new  process  for  separating  fluorspar  and  zinc 
has  been  reported  as  successful,  which  promises  to  increase  the  pro- 
duction of  both  minerals. 

The  three  principal  classes  of  consumers  of  fluorspar  are,  in  order  of 
importance,  smelters  and  metallurgists,  makers  of  opalescent  glass 
and  enameled  wares,  and  chemical  manufacturers.  The  highest  grade, 
''American  lump  No.  1,"  which  runs  less  than  1  per  cent  silica  and  is 
white  or  clear  pale  blue  in  color,  is  sold  either  ground  or  in  lumps  for 
use  in  the  glass,  enameling,  and  chemical  industries,  the  latter  inclad- 
ing  the  manufacture  of  nydrofluoric  acid.  Grinding  of  the  pure, 
clear  spar  can  be  dispensed  with  for  some  purposes,  as  it  readily 
decrepitates  to  a  powder  when  heated.  The  second  grade,  "Amer- 
ican lump  No.  2,"  IS  used  by  blast  furnaces  in  the  production  of  fern)- 
silicon  and  ferromanganese,  and  in  basic  open-health  steel  furnaces  to 
give  increased  fluidity  to  the  slag  and  to  reduce  the  contents  of  phos- 
phorus and  sulphur.  This  ffrade  includes  colored  spar  and  may  run 
as  high  as  4  per  cent  silica,  though  mostly  sold  with  a  3  per  cent  guar- 
anty. The  lowest  grade,  "gravel  spar,"  including  all  that  contains 
more  than  4  per  cent  silica,  as  well  as  spar  mixed  with  calcite,  is  used 
in  iron  and  brass  foundries,  where  it  is  of  value  in  making  the  metal 
more  fluid,  in  permitting  the  use  of  greater  quantities  of  lower  grades 
and  scrap,  and  because  it  carries  phosphorus,  sulphur,  and  other  impuri- 
ties into  the  slag. 

Fluorspar  has  been  shown  to  possess  a  considerably  higher  quantita- 
tive efficiency  as  a  flux  than  limestone,  especially  in  smelting  refractory 
ores,  but  in  all  metallurgical  operations  the  proportions  of  the  spar 
that  can  be  used  are  limited^  since  its  favorable  effects  do  not  increase 
indefinitely  as  the  quantity  is  increased.  In  England  and  on  the  Con- 
tinent the  use  of  fluorspar  is  at  present  more  common  than  in  America, 
pr(tbably  because  its  value  has  been  better  understood  by  European 
metallurgists.  Other  minor  metallurgical  uses  are  in  extraction  of 
aluminum  from  bauxite,  in  smelting  gold  ores,  in  refining  copper,  and 
in  refining  lead  bullion.  In  the  latter  process  the  spar  is  nrst  con- 
verted into  hydrofluoric  acid.  Miscellaneous  uses  tliat  have  been 
reported  are  as  a  bonding  for  constituents  of  emery  wheels,  for  carbon 
electrodes  to  increase  their  lighting  efficiency  while  also  decreasing 
the  amount  of  current  required,  and  as  a  constituent  of  Portlana 
cement 

CONDITION  OF  THE  MARKET. 

Both  in  the  early  part  of  1906  and  at  the  close  <rf  the  year  the  ten- 
dency of  demand  ana  prices  was  reported  to  be  steadily  upward,  but 
the  average  values  repox^j^^  ^o^  «^^\^\»<ift^TQa8e  below  those  of  1905. 


FLUOBSPAB  AND  OBTOLITE. 


1065 


Kentucky  crude  fluorspar  ranged  from  $3.60  to  $5,  with  an  average 
value  of  $4.22,  per  short  ton.  In  the  same  State  the  ground  material 
sold  for  slightly  above  $10  per  ton.  In  Illinois  the  crude  spar  brought 
from  $4  to  $5. 32,  averaging  $4. 70,  per  short  ton ;  and  the  refaned  ranged 
from  $9  to  $12,  averaging  $10.83,  per  short  ton.  Colorado  and  Ten- 
nessee crude  brought,  respectively,  $6  and  $6  per  short  ton.  These 
prices  are  for  the  spar  packed  in  sacks  and  barrels  free  on  board  at 
the  shipping  points  nearest  to  the  mines. 

PRODUCTION. 

The  total  production  of  marketed  fluorspar  in  1906  is  reported  at 
40,796  short  tons,  valued  at  $244,025.  Both  these  totals  are  less  than 
those  of  1906,  which  surpassed  all  previous  records  both  in  q^uantity 
and  in  average  value  per  ton.  This  condition  is  doubtless  due  m  large 
part  to  an  overproduction  in  1905,  the  surplus  stock  of  which  was  sold 
throughout  the  following  year,  with  the  result  that  production  was 
somewhat  curtailed,  although  greater  than  in  1904.  It  is  the  custom 
of  some  producers  to  carry  a  reserve  stock  equal  to  about  one  year's 
production.  There  was,  therefore,  a  large  quantity  on  hand,  unsold, 
at  the  close  of  1906.  The  bulk  of  the  production  comes,  as  usual, 
from  Illinois  and  Kentucky.  The  production  reported  from  Illinois 
still  retains  the  lead  and  maintains  a  steadier  condition  than  that  from 
Kentucky.  In  the  latter  State  there  is  great  need  of  better  shipping 
facilities  from  certain  localities  in  order  to  handle  the  present  product 
and  to  develop  the  district  properly.  Arizona  has  reported  no  pro- 
duction since  1904,  and  the  production  reported  from  Colorado  was  far 
less  than  that  of  1905,  but  Tennessee  showed  a  substantial  increase 
during  1906.  Illinois  in  1906  produced  28,268  short  tons  of  fluorspar, 
valued  at  $160,623.  Of  this  total  4,529  tons  were  reported  as  ground 
soar,  valued  at  $47,224,  the  remainder  being  sold  as  lump  and  gravel. 
There  were  800  tons  reported  as  mined,  but  not  sold.  The  production 
of  ground  spar  showed  a  decided  increase  in  this  State  during  1906. 
Kentucky  produced  in  1906  nearly  12,000  short  tons  of  fluorspar,  val- 
ued at  about  $80,000.  Of  this  total  4,321  tons  were  reported  as  ground 
spar,  valued  at  $43,318.  About  l,200tonsof  sparwere  reportedmined 
in  Kentucky,  but  not  sold.  In  Tennessee  the  product  was  reported  as 
all  crude,  16  tons  being  unsold  at  the  end  of  the  year;  in  Colorado  the 
product  was  likewise  all  lump  and  gravel. 

The  following  table  shows  the  quantity  and  value  of  fluorspar  pro- 
duced and  sola  in  the  United  States  in  the  years  1903  to  1906,  inclu- 
sive, by  States: 

Quantily  and  valxie  of  fluorspar  marketed  in  the  United  States^  1903-1906^  in  short  tonSy 

by  States. 


State. 

1903. 

1904. 

1905. 

190r.. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Colorado 

1,156 

18,200 

220,206 

132,362 

1,7'20 

(6) 
28,268 

^12,528 

(ft) 

S160,623 

<?83,402 

Illinois 

11,418 

30,885 

a  275 

S57.620 
153,960 
0  2.037 

17,205 

19,096 

a  151 

$122, 172 
111,499 
al,084 

33,275 

22,694 

260 

Kentucky 

Tennessee 

(ft) 

Total 

42,523 

213,617 

36,452 

284,755 

57,385 

362,488 

40,796 

244,025 

a  Includes  the  production  of  Arizona. 

Mncluded  in  Kentucky. 

« Includes  the  production  of  Colorado  ai\d  TeniveaRfc^i, 
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The  annual  production  of  fluorspar  in  the  United  States  since  1883 
is  given  in  the  following  table: 

Production  of  fluorspar  in  the  United  States,  18SS-1906, 


1883. , short  tons. . 


1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
1894. 


do- 
.do.. 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 
do. 
do., 
do.. 


4,000 

4,000 

5,000 

5,000 

5,000 

6,000 

9,500 

8,250 

10,044 

12,250 

12,400 

7,500 


$20,000 
20,000 
22,500 
22,000 
20,000 
30,000 
45,835 
55,328 
78, 330 
89,000 
84,000 
47,500 


1895 short  tons 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 


tons.. 

4,000 

$24,000 

do 

6,500 

52,000 

do 

5,062 

37, 159 

do 

7,675 

63,050 

do 

15,900 

96,650 

do 

18,450 

94,500 

do 

19,586 

113,803 

do 

48, 018 

271,832 

do.... 

42,523 

213, 617 

do 

36,452 

234,755 

do.... 

57,385 

362,488 

do 

40,796 

244,025 

IMPORTS. 

There  is  considerable  fluorspar  imported  at  present,  but  the  market 
is  practically  limited  to  the  Atlantic  coast,  since  the  cost  of  freight 
rrom  English  seaports  to  points  west  of  New  York  tends  to  restrict 
the  field.  English  fluorspar  has  heretofore  been  cheap,  at  times  selling 
at  a  price  below  the  present  cost  of  production,  the  shipments  having 
been  made  from  refuse  dumps  of  abandoned  lead  mines,  besides  being 
brought  to  America  as  ballast,  duty  free.  It  is  expected  that  the  local 
and  tne  American  demand  will  consume  these  English  fluorspar  mill 
tailings  within  a  few  years,  and  that  thenceforth  the  material  can  not 
be  profitably  exported  to  America,  as  the  mines  are  closed. 

The  quantity  of  fluorspar  imported  into  the  United  States  in  1906 
was  not  reported  as  such  but  was  grouped  with  other  imports  by  the 
Bureau  of  Statistics. 

Good  grades  of  imported  fluorspar  for  chemical  use  have  been 
recently  sold  at  New  York  for  $7.70  per  ton,  ex  vessel. 

CRYOIjITE. 

As  in  previous  years,  there  was  no  production  of  cryolite  reported 
from  the  United  States.  In  January,  1907,  Mr.  J.  H.  Cameron,  of 
St.  Peters,  Colo.,  reported  striking  a  vein  of  cryolite  at  a  depth  of  110 
feet  in  a  shaft  he  was  sinking  to  mine  gold  and  silver-lead  ores.  On 
examination  by  Doctors  Cross  and  HilTebrand,  of  the  United  Staters 
Geological  Survey,  the  material  proved  to  be  a  massive  alteration 
product  of  cryolite,  chemically  a  fluoride  of  aluminum,  sodium,  and 
magnesium. 

Imports. — The  suppiy  of  cryolite  needed  in  the  manufacture  of 
sodium  salts  was  obtained,  as  formerly,  from  Greenland.  The  quan- 
tity of  cryolite  imported  in  the  year  1906  is  reported  by  the  Bureau  of 
Statistics  to  have  oeen  1,505  long  tons,  valued  at  $29,583.  In  1905 
there  were  imported  1,600  long  tons,  valued  at  $22,482,  and  in  1904, 
959  tons,  valued  at  $13,708.  The  largest  quantity  imported  at  anv 
time  since  1897  was  in  1903,  when  7,708  long  tons  were  reported,  val- 
ued at  $102,879. 
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RECENT   lilTERATURE   ON  FliUORSPAR. 

For  details  as  to  geologic  relations,  mining  developments,  and  notes 
on  the  technology  of  the  preparation  and  uses  of  fluorspar  the  reader 
is  referred  to  the  following  recent  literature: 

Bain,  H.  F.     Fluorspar  deposits  of  the  Kentucky-Illinois  district:  Mines  and  Min- 

.erals,  November,  1904.  pp.  182-183. 
The  fluorspar  deposits  of  southern  Illinois:   Bull.  U.  S.  Geol.  Survey  No. 

255,  1905. 

Principal  American  fluorspar  deposits:  Min.  Mag.,  August,  1905,  pp.  115-119. 


Blake,  W.  P.     Historical  sketch  of  mining  in  Arizona:  Report  of  the  governor  of 

Arizona  to  the  Secretary  of  the  Interior,  1899,  p*p.  106-107. 
Emmons,  S.  F.     Fluorspar  deposits  of  southern  Illinois:  Trans.  Am.  Inst.  Min.  Eng., 

vol.  21,  1893,  pp.  31-53. 
FoHS,  F.  Julius.     Fluorspar:  Eng.  and  Min.  Jour.,  January  6,  1906,  pp.  45-46. 
Miller,  Arthur  M.     The  lead  and  zinc  bearing  rocks  of  central  Kentucky:  Bull. 

No.  2,  Kentucky  Geol.  Survey,  1905. 
Phenis,  Albert.     Kentucky  fluorspar,  lead,  and  zinc:  Mfrs.  Record,  November  22, 

1906,  p.  467. 
Ulricas,  E.  O.,  and  Smith,  W.  S.  T.     The  lead,  zinc,  and  fluorspar  deposits  of  west- 
em  Kentucky:  Prof.  Paper  U.  S.  Geol.  Survey  No.  36,  1905. 
Watson,  Thomas  L.     Leaa  and  zinc  deposits  of  Virginia:  Bull.  No.  1,  Virginia  Geol. 

Survey,  1905,  p.  42. 
Wheeler,  G.  D.     Zinc  in  Crittenden  County,  Kv. :  Eng.  and  Min.  Jour.,  vol.  74, 

1902,  pp.  413-414. 


GYPSUM  AND  GYPSUM  PRODUCTS. 


By  Ernest  F.  Burchard. 


Gypeum  (CaSO^.  2H,0) 


1.6) 
Kb) 


CHARACTER  OF  GYP8UM.a 

Pure  ffvpsum  is  a  hydrous  lime  sulphate  having  a  chemical  formula 
CaS04.2HjO.  This,  when  reduced  to  percentages  of  weight,  corre- 
sponds to  the  following  composition: 

.      (Lime  (CaO)  ....  32.6 
Lime  sulphate  ,(CaS04) .. -{  Sulphur  trioxide 

i     (§0.) 46. 

Water  (H,0) .20.9 

Few  deposits  of  rock  gypsum  lar^e  enough  to  be  worked  for  plas- 
ter are,  however,  even  approximately  as  pure  as  this.  Gypsum,  as 
excavated  for  a  planter  plant,  will  usually  carry  varying  and  often 
high  percentages  of  sucn  impurities  as  clav,  limestone,  magnesian 
limestone,  iron  oxide,  and  silica.  Where  the  material  occurs  in  an 
earthy,  granular  condition,  it  is  known  as  gypsite,  and  this  form  of  the 
mineral  may  carry  10  to  20  per  cent  of  impurities. 

Analyses. — The  following  analyses  of  rock  gvpsum  and  gypsite  from 
various  localities*  are  fainy  representative  of  the  materials  used  for 
plaster  in  different  States.  Siiica,  alumina,  iron  oxide,  lime  carbon- 
ate, and  magnesium  carbonate  constitute  the  characteristic  impurities. 

Analyses  of  ffypsum  and  gypgite. 


1. 
2. 
ft. 

4. 

5. 

e. 

7. 
8. 


BUica 
(SiO,). 

Alumina 

(Al^) 
and  iron 

oxide 

(Fe,0,). 

Lime  car- 
bonate 
(CaCO,). 

Magnesium 
carbonate 
(MgCO,). 

Lime 
sulphate 
(CaS04). 

0.40 
.05 
.68 
.10 
.10 
.11 
8.62 
9.78 

0.19 
.08 
.16 
.70 
.10 

0.25 

0.35 

.U 

Not  det. 

78.10 
78.51 
78.06 
79.26 
78.55 
78.42 
71.94 
68.29 

Not  det. 

1.07 
4.09 
4.32 

.45 
.78 

.84 
Trace. 

Water 

(HtO). 


20.86 
20.96 
20.14 
19.40 
20.94 
20. 4S 
19.87 
16.88 


1.  Oypsum  from  Blue  Rapids,  Kans. 

2.  Gypeum  from  Alabaster.  Mich. 

8.  Gypsum  from  near  Sandusky,  Ohio. 
4.  Gypsum  from  Baltville,  Va. 


5.  Gypsum  from  Hillsboro,  New  Brunswick. 

6.  Gypeum  from  Baddeck  Bay,  Nova  Scotia. 

7.  Gypsite  from  Gypsum  City,  Kans. 

8.  Gypsite  from  Salina,  Kans. 


a  The  paper  on  Gypsum  and  Gypsum  Products  by  E.  C.  Eckel  in  Mineral  Reeouioee  for  1905  (pp. 
lyo^Ulo)  gives  a  more  detailed  statement  as  to  the  character  and  occurrence  of  gypeum  and  a  chem- 
ical and  commercial  classiflcation  of  plasters. 

#fiQ]Klt  ^  ^M  Q^n^ts,  limes,  and  plaeWxs;  Wiley  A  Sons,  1905,  pp.  58-M. 
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RANGK  ANI>  DISTRIBUTION  OF  GYPSUM, 

Gypsum  occurs  in  sedimentary  rocks  of  practically  all  ages,  either  in 
the  crystalline  form  or  as  rock  gypsum,  and  it  is  widely  distributed  over 
the  world.  It  is  found  commonly  in  the  vicinity  of  beds  of  rock  salt. 
In  the  United  States  workable  deposits  are  confined  to  beds  of  rock 
gypsum,  which  occur  at  comparatively  few  geological  horizons.  The 
gypsum  beds  east  of  Missouri  River  are,  for  the  most  part,  in  Paleo- 
zoic rocks,  while  those  of  the  West  are  mostly  of  Mesozoic  and  Ter- 
tiary age.  The  white  gypsum  sands  of  Arizona  and  New  Mexico  are 
of  fine-grained  material  that  has  been  eroded  from  rock  outcrops  and 
worked  by  the  winds  into  its  present  condition  and  position  in  Qua- 
ternary time. 

As  shown  by  the  tables  on  page  9,  gypsum  is  produced  in  17  States 
and  Territories,  besides  Alaska;  and  in  connection  with  the  mining  of 
the  material,  mills  for  grinding  and  burning  it  are  operated  at  nearly 
all  the  places  of  production.  Newly  observed  deposits  in  Alaska  and 
New  Mexico  have  been  described  in  Bulletins  314  and  315  of  the 
United  States  Geological  Survey.^ 

USES  OF  GYPSUM. 

The  bulk  of  the  gypsum  produced  in  the  United  States  as  well  as  in 
foreign  countries  is  manufactured  into  the  various  plasters,  such  as 
plaster  of  Paris,  stucco,  cement  plaster,  flooring  plaster,  hard-finish 
plaster,  etc.  A  steadily  increasing  quantity  is  being  used  as  a  retarder 
in  Portland  cement.  Kefined  grades  of  plaster  are  used  in  dental 
work,  also  as  cement  for  plate  glass  during  g^rinding,  and  as  an  ingre- 
dient in  various  patent  cements.  Considerable  quantities  are  ground 
without  burning  and  are  then  used  as  land  plaster,  or  low-grade  fer- 
tilizer, while  smaller  quantities  are  used  in  the  manufacture  of  paint 
and  paper,  imitation  meerschaum  and  ivory,  and  as  an  adulterant 
The  pure  white  massive  form,  known  as  alabaster,  is  much  used  by 
sculptors  for  interior  ornamentation.     An  interesting  use  to  whici 

fypsum  is  put,  especially  in  England,  is  the  Burtonization  of  beer. 
'he  reputed  excellence  of  certain  British  beers,  notably  those  of 
Burton  and  Newark,  is  attributed  to  the  presence  of  calcium  sulphate 
in  the  natural  water  used  in  their  preparation.  According  to  analyses 
reported  by  Metcalfe*  the  Burton  water  contains  24.499  grains  of 
calcium  to  the  imperial  gallon  (349  parts  per  million),  combined  mainly 
as  calcium  sulphate,  and  water  from  one  of  the  deep  brewery  wells  at 
Newark  carries  28.555  grains  of  calcium  per  imperial  gallon  (407  parts 
per  million),  combined  in  the  same  manner.  Other  salts  present  in 
minor  proportions  are  calcium  carbonate,  magnesium  sulpnate,  and 
sodium  chloride.  It  has  been  calculated  that  360,000  pounds  of  gyp- 
sum are  annuallv  imbibed  in  potations  of  Burton  beer,  and  smce 
gypsum  is  soluble  to  a  certain  extent  (1  part  in  372  parts  water  at 
26^  C),  attempts  have  been  made  with  varied  success  to  add  analogous 
artificial  salts  to  water  not  derived  from  gypsum-bearing  beds,  and 
large  quantities  of  gypsum  are  purchased  by  brewers  in  England  for 
this  purpose.     This  addition,  though  advantageous,  does  not  produce 

a  Wright,  C.  W.,  Nonmetallic  mineral  resources  of  southeastern  Alaska:  Bull.  U.  8.  QeoL  Smrcf 
No.  314,  1907,  pp.  79-«0;  Shaler,  M.  K.,  Gypsum  in  northwestern  New  Mexico:  Bull.  O.  g.  OeoL 
Survey  No.  315, 1907,  Dp.  260-266. 

^Metcalfe,  A.  7.,  Tne  g^psam ^e^c^u o(  Nottinghamshire  and  nerbyslUre:  Trana,  Fed.  Ivt  10b> 

jsng.,  vol.  12,  mn,  p.  ivi. 
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SO  perfect  a  combiDation  of  salts  as  that  existing  in  the  natural  waters 
of  Burton  upon  Trent. 

CHEMISTRY  ANI>  PRACTICE  OF  GYPSUM  BURNING, 

In  addition  to  the  combined  water  shown  in  the  outline  of  composi- 
tion on  p.  1069,  the  rock  may  contain  as  much  as  25  per  cent  of  absorbed 
moisture.  If  pure  gypsum  is  heated  to  a  temperature  of  more  than 
212^  F.  and  less  than  400°  F.,  all  the  moisture  and  a  certain  definite 
portion  of  the  combined  water  will  be  driven  off,  and  the  gypsum  thus 
partially  dehydrated  will  be  plaster  of  Paris.  Plaster  of  Paris  has 
the  formula  CaS04.1/2H20,  corresponding  to  the  composition: 

Three-fourths  of  the  original  combined  water  have  therefore  been 
driven  off  in  the  course  of  the  process.  Dehydration  to  this  extent 
can,  as  above  noted,  be  accomplished  at  any  temperature  between 
212°  F.  and  400°  F. ;  it  is  found,  however,  most  economical  of  fuel 
and  time  to  carry  on  the  process  at  the  highest  allowable  temperature. 

A  general  plan  of  calcining  plaster — the  size  and  weight  of  machinery 
depending  upon  the  capacity  desired — is  as  follows:** 

The  gypsum  rock  is  crushed  first  in  a  jaw  crusher;  second,  in  a  pot 
crusher;  and  then  it  goes  to  a  rotary  kiln  drier.  This  drier  is  erected 
in  brickwork  like  a  boiler,  and  is  equipped  with  an  automatic  feeder. 
If  soft  coal  or  wood  is  used  as  fuel,  care  must  be  taken  that  the  prod- 
ucts of  combustion  do  not  come  in  contact  with  the  materials  being 
dried,  on  account  of  the  danger  of  discoloration.  Fuel  of  any  kind — 
oil,  gas,  coke,  wood,  or  coal — is  suitable.  This  drying  process  elimi- 
nates 10  per  cent  of  moisture.  Next,  the  crushed  rock  is  sieved  in  a 
tronunel,  generally  to  24  mesh.  The  material  that  does  not  pass  the 
sieve  is  ground  in  buhr  mills,  and  this  product,  with  the  screenings 
from  the  trommel,  is  ready  for  boiling.  The  boiling  is  done  in  a  large 
kettle  with  wrought-steel  sides  and  cast-iron  or  very  heavy  steel  convex 
bottom.  Flues  pass  through  the  kettle  near  the  bottom  and  distribute 
the  heat,  which  is  applied  below  the  kettle  and  passes  around  the 
lower  part  of  the  sides,  through  the  flues,  and  then  around  the  upper 
part  of  the  sides  and  out  at  tne  stack.  Inside  the  kettle  is  a  snaft, 
which  propels  stirrers  below  the  flues  and  mixing  paddles  above.  The 
kettles  are  heavy  and  rest  on  brickwork.  The  ground  gypsum  is  fed 
from  bins  into  the  kettle,  and  is  constantly  stirrSl  and  boiled  until  the 
remainder  of  the  free  moisture  is  expelled.  The  temperature  of  this 
preliminarv  boiling  should  not  exceed  265°  F.,  for  at  a  higher  tem- 
perature tte  water  of  crystallization,  or  combined  water,  begins  to 
separate,  and  then  the  separation  must  be  completed  or  the  calcination 
will  be  a  failure.  To  remove  the  necessary  three-fourths  of  the  com- 
bined water  the  material  is  then  heated  steadily  to  a  temperature  of 
390°  to  395°  F.  Care  must  be  taken  not  to  allow  the  temperature  of 
this  second  boiling  to  exceed  400°,  or  all  the  combined  water  will  be 
^  expelled  and  the  plaster  will  lose  its  setting  properties.  When  prop- 
erly boiled  the  gypsum  settles  and  may  then  be  discharged  through  a 
gate  on  the  side  near  the  bottom  of  the  kettle.  After  boiling,  the 
plaster  should  be  screened  again  through  40-mesh  wire  cloth,  ana  the 
oversize  should  be  reduced  in  a  finishing  buhr  mill. 

aBartlett,  C.  O.,  Manufacture  of  plaster  of  Paris;  Eng.  and  Mln.  Joul^-voV.^I,  l^o.^a, !>«».%, VJRfc, 
pp.  1063-1064. 
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To  manufacture  100  tons  of  plaster  a  day  the  following  maohinery 
is  required: 

1.  A  crusher;  estimated  cost,  $1,000.  2.  One  direct-heat  drier,  48 
inches  in  diameter  and  27  feet  long,  together  with  one  dust  room;  esti- 
mated cost,  $2,500.  3.  One  pot  or  bowl  crusher  for  fine  grinding 
the  material  after  drying;  estimated  cost,  $300.  4.  Four  French 
buhrstones  for  grinding;  cost,  about  $300  each.  5.  Two  calcining 
kettles,  $200  each.  In  addition  to  the  above-mentioned  machinery  the 
necessary  elevators,  conveyers,  shafting,  belting,  and  bins  are  requii*ed. 
On  account  of  the  nature  of  the  process  and  material,  the  bins,  eleva- 
tors, and  conve^'^ers  should  be  made  of  steel,  and  the  entire  plant  should 
be  as  nearly  fireproof  as  practicable. 

COXDITION  OF  THK  TRADE. 

An  active  demand  for  gvpsum  products  has  continued  throughout 
the  year  1906.  Additional  deposits  of  gypsite  are  reported  to  have 
been  recently  discovered  in  Riverside  County,  Cal.,  and  many  newly 
developed  deposits  are  reported  from  the  country  at  large.  Alaska 
becomes  a  producer  through  the  beginning  of  operations  by  the 
Pacific  Coast  Gypsum  Company  late  in  190(5.  The  completion  of  a 
i-ailroad  1  mile  long  enables  the  gypsum  to  be  loaded  on  barges  and 
shipped  to  the  mill  at  Tacoma,  Wash.  In  California  one  new  mill  has 
been  started  and  another  finished  successfully  its  first  year  of  busi- 
ness. Others  report  a  doubling  of  trade.  Three  new  mills  have  been 
built  in  the  Fort  Dodge  district,  Iowa,  and  will  be  producers  during 
1907,  while  the  old  companies  report  increased  trade.  Reports  from 
Kansas  indicate  that  the  demand  for  1906  was  slightly  better  than  in 
previous  years,  as  was  the  condition  in  Michigan,  where  one  new 
plant  finished  its  first  year  of  business  successfully.  In  Nevada  trade 
appears  to  have  largely  increased.  In  New  Mexico  a  new  plant  at 
Acme  began  producing  burned  plaster  in  October,  1906,  and  the  plant 
at  Ancho  reports  improvement  in  business.  One  new  plant  not  in 
operation  in  1906  was  built  at  Fa3^etteville,  N.  Y.,  one  plant  at  Mum- 
ford  was  run  for  the  first  time  in  1906,  and  at  Akron  a  new  shaft  87 
feet  deep  was  sunk  to  a  6-foot  bed  of  gypsum.  Established  concerns 
generall}^  report  improved  conditions,  some  l3einff  unable  to  fill  all 
orders.  In  Oklahoma  the  Romanose  Company  nas  just  opened  a 
plant;  at  Wautonga  a  plant  has  been  operated  one  year;  at  Alva  a 
new  plant  was  opened  in  July;  and  several  other  plants  report  very 
satisfactory  business.  The  trade  in  Soutfi  Dakota,  as  well  as  in  Texas, 
averaged  better  than  in  former  years.  In  Virginia  the  properties  of 
the  Southern  Gypsum  Company  at  Broadford  are  being  aeveloped 
and  production  will  begin  during  1907.  Increasing  trade  is  notea  at 
other  plants.  The  market  for  Wyoming  gypsum  shows  improvement, 
and  a  new  plant  has  just  been  started  at  Slicridan. 

At  Mabon,  Nova  Scotia,  a  new  mine  has  been  opened,  the  output  of 
which  will  be  shipped  by  water  to  New  York  points. 

PRODUCTION  ANT>  DISPOSITION. « 

The  gypsum  mined  in  the  United  States  in  1906  amounted  to 
1,540,585  short  tons,  valued  at  $1,147,129.     This  production  repre- 

a  The  collection  and  compWaWon  ol  %\aX\?^Wc&  Vtv  IWa  report  is  the  work  of  Miss  J.  B.  Clagett,  of  thh 
office. 
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sents  an  increase  in  quantity  of  more  than  47  per  cent,  anfd  in  value 
of  nearly  40  per  cent,  as  compared  with  that  of  1905.  This  largely 
increased  production,  which  surpasses  by  far  that  of  any  previous 
year,  is  accounted  for  partly  by  the  rapia  increase  in  new  producers, 
the  total  number  of  whom  at  the  close  of  1906  amounted  to  74,  as 
against  46  in  1906,  a  gain  of  61  per  cent.  Since  few  of  these,  how- 
ever, operated  the  whole  year,  they  can  not  be  cr^ited  with  a  pro- 
portionate share  of  the  increase  in  production.  As  to  relative  rank 
among  the  States  producing  gypsum,  Michigan  still  holds  first  place. 
New  York  regains  second  place,  with  Iowa  a  close  third.  The  remain* 
ing  States  show  few  changes  in  relative  position  since  1905,  their 
present  rank  bein^  as  follows:  (4)  Texas;  (5)  Ohio;  (6)  Oklahoma; 
(7)  Kansas;  (8)  California;  (9)  Wj^oming;  (10)  Virginia;  (11)  Nevada; 
(12)  Oregon;  (13)  Utah;  (14)  New  Mexico;  (15)  Colorado;  (16)  South 
Dakota;  (17)  Alaska;  (18^  Montana. 

The  following  tables  snow  the  quantity  of  crude  gypsum  mined  in 
the  United  States',  the  marketed  output,  by  States  ana  uses,  and  the 
disposition  of  this  marketed  product: 

Crude  gypsum  mined  in  the  United  States^  1905-6 ,  by  States. 


State. 


California,  Nevada  and 
Oregon 

Iowa 

Kan.safl 

Michigan 

Montana,  New  Mexico, 
South  Dakota,  and 
Utah 

New  York 

Ohio  and  Virginia 

Oklahoma  and  Texas. . 

Wyoming 

Total 


1905. 

- 

1906. 

Num- 

Aver' 
age 
pnee 
per 
ton. 

Num- 

ber of 

Quantity 

ber  of 

Quantity 

pro- 
ducers 
report- 

(short 
tons). 

Value. 

pro- 
ducers 
report- 

(short 
tons). 

Value. 

ing. 

ing. 

4 

29,155 

$39,947 

$1.37 

11 

69,571 

$102,064 

6 

179,016 

114,354 

.64 

8 

286,857 

199,222 

4 

47,276 

32,946 

.70 

5 

105,091 

59,086 

7 

299,585 

143,597 

.48 

7 

341,716 

195,892 

4 

24.700 

29,500 

1.19 

8 

a30,830 

27,417 

10 

158,367 

151,272 

.99 

17 

288,631 

350,593 

4 

134,276 

m,474 

1.00 

5 

132,805 

115,211 

4 

148,947 

148,947 

1.00 

9 

247,937 

88,808 

3 

26,880 

26,930 

1.00 

4 

37,147          8,836 

46 

1,043,202 

821,967 

.79 

74 

1,540,585 

1,147,129 

Aver- 
age 

price 
per 
ton. 


$1.47 

.69 

.56 

57 


.89 
1.21 
.87 
.36 
.24 

.71 


a  Includes  also  the  production  of  Alaska  and  Colorado. 


Crude  gypsum  mined  in  the  United  Siatett^  1880-1906. 


Short  tons. 

1880 90,000 

1881 85,000 

1882 100,000 

1883 90,000 

1884 90,000 

1885 90,405 

1886 95,250 

1887 95,000 

1888.   110,000 

1889 267,769 

1890 182, 995 

1891 208,126 

1992 256,259 

1893 253,615 


Short  tons. 

1894 239,312 

1895 265,503 

1896 224,254 

1897 288,982 

1898 291,638 

1899 486,235 

1900 594,462 

1901 633,791 

1902 816,478 

1903 1,041,704 

1904 940,917 

1905 1,043,202 

1906 1,540,585 
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ProdualMn^ihortUmi)  ofgypwuminthe  Vml«dStaU«in  ISOSand  1906,  by Stalaand'u 


• 

aoM  crude. 

Soldcrud 

'piESf" 

Sold  u  calcined 

Total 

QOBiilil; 

Valne. 

QuanUty. 

value. 

auanUly. 

value. 

California.  Nevada,  and  Ore- 

B 

(5,686 

21,194 

29!  9U 

Msisis 

1»,W6 
1«1M9 

122,  «7 

tiae,3S& 

678.775 
134^196 

msTs 

1,349 

ailMfi 

!! 

UonlaaH,NtwM>^iico.iiouih 

1,648 

1,993 

67.105 

109.041 

40,196 

74.J80 

7»,708 

2,  us,  906 

California.  Nevada,  and  Ore- 

3:S 

18.  MS 

iiW).906 
72,668 

I7,fl22 
1S,4H 

S9!fl79 

Is 

•  18.90! 

11 

42,g47 
14*;  626 

20*;  716 

028,658 
161,218 
70,916 

'7*™ 

873|ei4 

S:gS 

Mon  [ana.  New  Mexico,  Bouiii 

W 

%r 

726, 118 

1HC,999 

460,646 

82,671 

157,292 

899,581 

8,220.138 

x  Included  also  the  producllon  of  Alaska,  Colorado,  and  Wyomiu 
» Included  in  Ohio  and  Vtrpfnla. 

0  Includes  also  Iha  production  of  I'lah  and  a  small  qusntiiy  of  u 
mncluded  In  MonUna.  New  Mexico,  South  Dakota,  and  Utah. 

ProdwAion  of  gypmtm  in  the  UniUd  Slate*,  1902-1901 


,  clattifed  as  to  uta. 


Sold  crude. 

Soldcrude^^^nd,a.l«.d 

Year, 

ej-si" 

V.,.., 

"F' 

[(uanUtyin 
short  tons. 

™„. 

^ 

ATenies 
prlM^per 

SS :■■■: 

73,912 

(93,914 
87,608 

lis 

11.15 

60,791 

•106.  ay 

B.a 

i:5fi     4o;i96 

142.490 
157i2W 

Sold  as  calcined  plaatet. 

Year. 

IJuantlty  In 
short  Ions. 

Value. 

price  per 

Total 

»»lWL 

539,387 

668!  MD 
786,708 

11,880.190 
3,550,890 
2,580,601 

13.50 
4.77 
3.88 

2.7»t.«e 

3,029.0 
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Dispodthn  of  gypaum  in  the  United  States  in  1906,  by  usee. 


Sold  crude: 

For  Portland  cement 

For  plaster  material 

As  land  plaster 

For  other  purposes 

Sold  calcined: 

As  plaster  of  Paris^  wall  plaster,  etc 

For  Portland  cement,  and  other  purposes 

Total 


Quantity. 


Value. 


Short  tons. 

168,826 

9400,669 

13.868 

89,458 

62,281 

166,652 

a5,200 

21,068 

880,538 

3,142,098 

019,043 

78,040 

1,149,251 

3,837,975 

a  Including  paint  material. 


b  Including  dental  plaster. 


IMPORTS. 

The  gypsum  which  is  imported  into  the  United  States  comes,  except 
a  few  hundred  tons  annually  from  France  and  the  United  Kingdom, 
almost  wholly  from  Nova  Scotia  and  New  Brunswick,  and  enters  the 
ports  of  the  New  England  and  northern  Atlantic  States,  over  one-half 
entering  the  port  of  New  York.  The  gypsum  imported  is  nearly  all 
calcinea  and  converted  into  wall  plaster.  A  small  quantity  is  used  as 
land  plaster,  and  some  is  mixed  in  patent  fertilizers.  The  following 
table,  based  upon  reports  of  the  Bureau  of  Statistics  of  the  Department 
of  Commerce  and  Labor,  shows  the  imports  for  the  calendar  years 
from  1902  to  1906,  inclusive: 

Qypfum  {short  tons)  imported  and  entered  for  consumption  in  the  United  States, 

190^-1906. 


Year. 


1902 
1903 
1904 
1905 
1906 


Ground  or 

calcined. 

TJnground. 

Value  of 
manufac- 
tured 
plaster  of 
Paris. 

Quantity. 

Value. 

Quantity. 

Value. 

8,647 
3,626 
3,278 
8,889 
3,587 

123,226 
22,784 
11,276 
20,883 
22,821 

305,367 
265,958 
294,238 
399,230 
486,999 

9284,942 
301,379 
321,306 
402,328 
464,725 

$52,533 
54,434 
23,819 
22,948 
21,183 

Total 
value. 


$360,700 
378,597 
856,401 
446,162 
508,729 


FOREIGN  GYPSUM  DEPOSITS. 

CANADA. 

As  stated  in  greater  detail  in  Mineral  Resources  for  1905,  gypsum 
occurs  in  New  Brunswick,  near  Hillsboro,  Albert  County,  and  in 
Ontario,  where  it  is  exploited  principally  along  the  valley  of  Grand 
River  from  Paris  in  Grant  County  to  near  Cayuga  in  Haldimand 
County.  Extensive  but  undeveloped  gypsum  beds  occur  also  along 
Moose  and  French  rivers,  near  James  Bay;  and  in  Nova  Scotia  thick 
beds  of  gypsum  occur  near  St.  John  Harbor,  Port  Bevis,  and  Baddeck 
Bay.  A  large  deposit  of  gypsum  occurs  on  Manitoba  Lake.  For- 
merly it  was  utilized  by  a  plaster  mill  near  by;  but  since  the  destruc- 
tion of  this  mill  by  fire  last  July,  a  mill  has  been  built  at  Winnipeg,  to 
which  the  raw  material  is  now  Shipped  from  Manitoba  Lake. 
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Of  the  Canadian  gypsum  deposits,  those  of  New  Brunswick  and 
Nova  Scotia  are  of  most  interest  to  American  producers,  for  they 
have  supplied  large  quantities  of  crude  gypsum  to  plaster  plants 
located  m  the  United  States.  Most  of  this  Canadian  gypsum  is  used 
in  plants  located  in  seaboard  cities,  but  a  considerable  quantity  of  it 
is  calcined  as  far  inland  as  Syracuse,  N.  Y. 

ENGLAND. 

In  England.gypsum  is  found  abundantly  in  the  marls  overlying  the 
salt  deposits  in  the  counties  of  Chester,  Worcester,  Durham,  and 
Staffora.  In  Nottingham  and  Derby  counties  they  lie  also  in  marls, 
but  not  associated  with  salt,  as  well  as  in  Cumberland,  Westmoreland, 
and  Sussex  counties.  The  marls  of  the  northern  and  middle  counties 
belong,  for  the  most  part,  to  the  New  Red  Marl,  or  upper  Keuper 
division  of  the  Triassic.  In  Sussex  the  gypsum  occurs  in  the  Purbeck 
beds.  • 

The  workable  deposits  in  England  lie  near  ^a  nortJi west-southeast 
line  drawn  from  Carlisle,  in  Cumberland  County,  near  the  Scottish 
boixier,  to  Battle,  in  Sussex  County,  on  the  English  Channel.  The 
presence  of  bodies  of  anhydrite  of  considerable  proportions  constitutes 
a  troublesome  feature  in  many  places,  as  no  use  nas  as  yet  been  devised 
for  this  material. 

In  the  Nottingham-Derby  district,  from  which  is  produced  more 
than  half  the  tonnage  of  English  gypsum,  the  workable  mineral  gen- 
erally runs  from  6  to  12  feet  thick,  mostly  in  a  single  bed.  The 
material  is  of  such  excellent  quality  that  the  value  of  the  product 
from  this  district  exceeds  two-thirds  the  total  value  of  the  gypsum 
produced  in  England.  Much  of  it  is  a  tough,  massive,  white  alabaster, 
suitable  for  ornaments  and  church  decorations;  and  thousands  of  tons 
are  raised  annually  for  the  manufacture  of  plaster  of  Paris  and  as 
ingredients  in  Keene's  and  other  hardened  cements. 

The  deposits  of  Eden  River  Valley  support  a  considerable  industry 
in  the  manufacture  of  plaster  of  Paris  and  allied  cements.  Here  the 
deposits  occur  in  two  beds,  totaling  20  to  30  feet  of  workable  material. 

In  the  Dove  Valley  the  gypsum  is  mined  rather  than  quarried,  and 
the  seam  attains  a  thickness  in  places  of  20  feet.  An  irregular 
pillar-and-stall.  method   is   here  employed  in   mining  the  ordinary 

fypsum.  The  rock  is  soft  and  easily  bored  by  hand-auger  drills  and 
lasted  by  powder.  Where  the  rock  is  of  the  alabaster  quality,  it  is  of 
the  utmost  importance  that  this  material  shall  not  be  shattered;  there- 
fore all  heavy  blasting  near  it  is  stopped.  The  method  then  involves 
undercutting  the  roof  above  the  alabaster  and  blowing  it  down  with 
lightly  charged  shots  until  the  rock  is  cleared  for  4J^  to  5  feet  back,  and 
2i  to  3  feet  above  the  block.  Workmen  then  enter  the  space  above 
the  block,  cut  a  gutter  about  10  inches  wide  along  the  back  of  the 
block  for  the  desired  length,  and  other  gutters  at  each  end,  so  that 
the  block,  generally  4J  feet  wide  and  from  4  to  20  feet  long,  is 
entirely  separated  except  at  the  bottom.  To  cut  the  block  horizon- 
tally, a  line  of  auger  holes  is  bored  through  the  block,  which  is  then 
broKcn  by  wedges.  The  smaller  blocks  are  then  sawed  and  prepared 
for  the  artisan. 
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WORIiD'S    PRODUCTION. 


The  United  States  is  the  second  country  in  the  world  in  the  produc- 
tion of  gypsum,  France  being  the  first;  Canada  is  third,  Great  Britain 
fourth,  and  Germany  fifth.  In  the  following  table  the  production  of 
the  various  countries  since  1901  is  set  forth: 

World's  prodtiction  of  gypsum  {short  torw),  1901-1906, 


Year. 


1901 
1902 
1903 
1904 
1905 


France. 


Quantity. 


2,182,229 
1,976,513 
1,798,508 
1,749,875 
1,414,596 


Value. 


4^3.449,747 
3,318,070 
3,134,891 
2,916,483 
2,343,943 


United  States. 


Quantity. 


633,791 
816,478 

1,041,704 
940,917 

1,043,202 


Value. 


$1,506,641 
2,089,341 
3,792,943 
2, 784, 325 
3,029,227 


Canada. 


Quantity. 


293,799 
332,045 
314, 489 
340, 761 
435, 789 


Value. 


$340, 148 
359,277 
388,459 
372, 924 
581,543 


Year. 

Great  Britain. 

German  Empire. 

Algeria. 

Cyprus. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

224,919 
251,629 
246,282 
262,086 
286,169 

$344,650 
384,263 
337,391 
354,138 
605,002 

a  35, 013 
34,944 

-34,054 
25,095 

a $23, 139 
12,732 
19, 145 
17,307 

38,955 
66,889 
31,967 
33,951 
38,297 

$132,286 

52,253 

106,040 

93,287 

98,420 

7,784 

7,874 

11,691 

12,449 

$17,041 
17,443 
28.796 

1902 

1903 

1904 

31  721 

1906 

a  Includes  Baden. 


b  Includes  Tunis. 
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PHOSPHATE  ROCK, 


By  Myron  L.  Fuller. 


OCCURRENCE. 


A  bed  of  blue  phosphate  rock,^  which  bids  fair  to  be  of  commercial 
importance,  has  oeen  recently  discovered  in  western  Putnam  County, 
Tenn.,  on  the  eastern  flanks  of  the  Nashville  dome,  or  on  the  side 
opposite  the  older  phosphate  fields.  The  bed  appears  to  be  from  18 
to  38  inches  in  thickness.  It  lies  immediately  above  and  rests  upon 
the  Devonian  shale  and  is  overlain  by  the  siliceous  St.  Louis  limestone, 
the  contact  with  which  is  generally  marked  by  a  thin  layer  of  flint  or 
a  layer  of  soft  shale  containing  phosphate  nodules.  The  phosphate 
rock  averages  from  65  to  75  per  cent  or  tricalcic  phosphate  and  carries 
only  li  per  cent  of  iron  and  alumina. 

The  Arkansas  phosphates*  are  found  alonff  Laflferty  Creek  in  west- 
ern Independence  County,  and,  although  worKcd  onlj^  at  a  single  point, 
they  extend  for  some  distance  in  an  east- west  direction,  reaching  from 
Hickory  Valley,  10  miles  northeast  of  Batesville,  westward  to  St.  Joe, 
in  Searcy  County,  or  beyond.  In  its  purer  form  it  is  a  bluish-gray 
conglomeratic  bed  from  4i  to  6  feet  in  thickness  and  composed  of  peb- 
bles the  size  of  a  pea  or  smaller.  The  impure  deposits,  which  nave 
an  aggregate  thickness  of  about  4  feet,  are  brown  and  sandy.  The 
phosphate  occurs  near  the  base  of  the  Cason  shale  near  the  top  of  the 
Ordovician  series  and  between  the  overlying  St.  Clair  limestone 
(Silurian)  and  the  underlying  Polk  Bayou  limestone  (Ordovician).  It 
is  apparently  of  sedimentary  origin,  and  is  formed  largely  of  tests  of 
Crustacea  or  possibly  of  bones  or  droppings  of  marine  animals. 

Recent  prospecting  has  brought  to  li^t  a  number  of  phosphate 
deposits  in  Utah,  Wyoming,  and  Idaho,  several  of  which  nave  been 
described  in  a  rei;ent  Survljr  report./  The  phosphatic  series,  which 
in  places  is  nearly  90  feet  thick,  consists  of  alternating  layers  of  shale, 
black  or  brown  phosphate  rock,  and  hard,  compact  bfiie  or  gray  lime- 
stone, the  main  phosphate  bed  being  5  or  6  feet  thick.  Mining  on  a 
considerable  scale  has  been  begun  in  the  vicinity  of  Montj)eIier,  Idaho, 
the  ore  being  shipped  to  Martinez,  Cal. ,  where  it  is  used  in  the  mana*- 
facture  of  fertilizers. 

USES. 

Phosphate  rock  is  used  altogether  in  the  manufaotore  of 
fertilizers  and  chemicals  containing  phosphoric  acid* 


a  For  a  discussion  of  the  term  "  phosphate  rock  "  and  of  the  well»lmfjWP 
Carolina,  and  Tennessee,  the  reader  is  referred  to  Mineral  ResowM  w 
p.  1117-1118.  ^ 

b  Purdue,  A.  H.,  Bull.  U.  8.  Geol.  Survey  No.  815, 1907,  pp.  40-^ 
«  Weeks,  F.  B.,  and  Ferrier,  W.  F.,  Bull.  U.  S.  Geol.  Survey Ka  11% 
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MINERAL   RESOURCES. 


PRODUCTION. 

The  following  table  gives  the  production  of  phosphate  rock  in  the 
United  States  in  1906  and  1906,  inclusive,  based  on  the  marketed 
product,  classified  by  kinds  or  grades: 

Production  of  phosphate  rock  in  the  United  States,  1905-^,  based  on  the  quantity 

marketed. 


1905. 

Average 

value  per 

ton. 

1906. 

Average 

state. 

Quantity 
(long  tons). 

Value. 

Quantity 
(long  tons). 

Value. 

yalue  per 
ton. 

Florida: 

Hard  rock 

577,672 

528,687 

87,847 

S2, 993, 732 

1,045,113 

213,000 

$5.18 
1.98 
2.42 

587,598 

676,444 

41,463 

$3,440,276 

2,029,202 

116,100 

S5.85 

Land  pebble 

3.00 

River  pebble 

2.80 

Total 

1,194,106 

4,251,845 

3.56 

1.304,606 

5,585,578 

4.28 

South  Carolina: 

Liand  rock 

234,676 
35,649 

774,447 
103,722 

3.30 
2.92 

190,180 
33,495 

711,447 
105,621 

3.74 

River  rock 

3.15 

Total 

270,225 

878,169 

3.25 

223,676 

817,068 

3.65 

Tennessee: 

Brown  rock 

438,139 

44,031 

G89 

1,509,748 

121,486 

2,155 

3.46 
2.76 
3.13 

510,706 

35,669 

1,303 

2,027,917 

114,997 

5,077 

3.97 

Blue  rock 

3.22 

White  rock 

3.90 

Total 

482,859 

1,633,889 

3.38 

547,677 

2,147,991 

3.92 

Other  States  « 

6.100 

28,800 

5.66 

Grand  total 

1,947,190 

6,763,403 

3.47 

2,080,957 

8,579,4S7 

4.12 

a  Includes  Arkansas  and  Idaho. 


This  table  shows  that  the  marketed  output  in  1906  was  2,080,957 
long  tons,  valued  at  $8,579,437,  as  against  1,947,190  long  tons,  valued 
at  $6,763,403,  in  1905.  A  comparison  of  the  figures  of  late  years  indi- 
cates that  although  the  output  has  usually  increased  each  year,  the 
demand  has  made  even  more  rapid  strides,  and  that  the  tendency  of 
the  price  per  ton  has  been  upward.  .The  new  western  fields  will 
probably  help  to  supply  the  increasing  demand,  but  as  their  market  is 
somewhat  local  they  will  not  materiallv  affect  the  general  trade  condi- 
tions throughout  the  country,  and  the  demand  will  be  likely  to  continue 
in  excess  or  the  supply  unless  the  new  Tennessee  field  proves  to  be 
more  extensive  than  is  anticipated.  The  outlook  for  the  younger  field 
is  therefore  bright,  and  will  become  even  more  promising  as  the  older 
fields  become  exhausted.  It  is  not  improbable  that  the  increasing 
demand  and  higher  prices  will  make  it  possible  to  operate  many  low- 
grade  deposits  which  it  has  hitherto  been  impracticable  to  utilize. 

In  the  older  fields  the  tendency  toward  concentration  of  operation 
into  a  few  hands  continues  to  be  marked,  and  has  resulted  in  tne  more 
systematic  and  economic  development  of  the  properties.  The  history 
in  this  particular  of  the  hard-rock  industry  in  Florida  is  indicated  bv 
the  statement  that  there  were  70  hard-rock  plants  reported  to  the 
Survey  in  1902,  60  in  1903, 19  in  1904, 14  in  1905,  and  16  in  1906.  Of 
the  plants  reported  in  1906,  10  were  in  operation,  3  were  idle,  and  3 
were  under  construction. 

The  total  quantity  of  phosphate  rock  mined  in  1906  was  2,001,394 
long  tons,  as  against  2,138,309  tons  mined  in  1905  and  1,991,1#9  tons 
in  1904. 


PHOSPHATE   ROCK    AND    PHOSPHORUS.  1081 

Since  1880  the  quantity  and  the  value  of  the  phosphate  rock  pro- 
duced (marketed)  in  the  United  States  hare  been  an  followa: 

MdrteUdprodwtion  [long  tons)  o/photphate  rock  in  the  DmUd  Stout,  18S0-19O6. 


Year. 

Quanitii-. 

v«.... 

Yeftf. 

Q>«muy. 

\<\.\ae. 

m.5n 

!S6,734 
333.077 

II,12a,82S 
l,980,2i>e 

ISM 

1,038;  Ml 

j.o»;84s 
i;  Hi!  702 

III 

S3  479M7 

3,«06 
Z803 
2,67! 

im 

5,316 

!:| 

\':2 

«« 

' 

PEODOOnON   BY    STATES, 


Florida  continuea  to  be  the  largest  producer  of  phosphate  rock  in 
tJie  United  States.  The  output  of  the  State  for  1906  was  1,304,505 
lon^  tons,  valued  at  $5,585,578,  against  1,194,106  long  tons,  valued  at 
$4,251,845,  in  1905,  and  the  percentage  of  the  total  production  increased 
from  61.3  per  cent  in  1905  to  62.4  per  cent  in  1906,  notwithstanding 
that  the  year  was  a  wet  one  and  much  trouble  was  experienced  in  the 
mines  owingf  to  the  high  ground-water  level.  The  increase  was  con- 
fined to  the  bard  rock  and  the  land  pebble,  which  kicreased  in  price, 
respectively,  from  $5.18  and  $1.98  per  long  ton  in  1905  to  $5.85  and  $3 
per  long  ton  in  1906.  There  was  a  falling  off  of  more  than  50  per  cent 
in  the  production  of  river  pebble,  although  it  increased  in  price  per 
ton  from  $2.42  in  1905  to  $2.80  in  1906.  The  average  price  per  ton 
of  Florida  phosphate  rock  in  1906  was  $4.28,  as  against  $3.56  in  1905. 

The  reports  made  to  the  United  States  Geological  Survey  indicate  that 
72,2361ongton8ofstockcarriedoverfrompreviousyears  were  marketed 
in  1906.     Hence  the  quantity  mined  in  1906  was  1,232,269  long  tons. 

The  relative  proportions  of  the  different  kinds  marketed  were 
approximately  hard  rock  45  per  cent,  land  pebble  51.8  per  cent,  river 
pebble  3.2  per  cent.  The  mining  of  soft  rock  has  not  oeen  reported 
since  1897,  when  2,300  long  tons  were  sold. 

The  following  table  gives  the  quantity  and  value  of  each  grade  of 
variety  of  phosphate  rock  produced  in  Florida  from  1902  to  1906, 
baaed  upon  the  reports  of  marketed  material: 

PhotpMie  rock  marketed  in  Florida,  190^-1906,  clateified  by  grade*,  in  long  tone. 


V.,. 

Hard  rock. 

Land  pebble. 

River  pebble. 

Total. 

(Juantlir 

Value. 

auanlilj 

Value. 

(iuantlly. 

value. 

Quantity.     Value. 

63i;087 
577,872 
6S7.698 

I1.7«3,G»( 

as 

2.»9S,TK 
8,440,276 

9Sa,»91 
iWK12 
4(10,834 
S28.5S7 
676.444 

•810.792 

l.OU.UK 
2.0I»,302 

5,065 

4i;«8 

to, Til 

Si 

u£uo 

785  ■-         " 

J  .  .1 

The  total  quantity  of  phosphate  rock  produced  (i 
since  1888,  when  the  first  was  exploited,  is  11,< 
ued  at  $41,465,660. 
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MINEBAL    BESOUBOSS. 


As  reported  by  Messrs.  Auchincloss  Brothers,  the  shipments  of 
Florida  hard-rock  phosphate  from  1901  to  1906,  inclusive,  have  been 
as  follows: 


Shipments  of  Florida  hard-rock  phosphcUCj  1901-1906,  in  long  tons. 

1904 494,044 

1905 595,491 

1906 565,953 


1901 424,130 

1902 492,610 

1903 467,872 


The  bulk  of  these  shipments  has  gone,  in  order  of  importance,  to 
Germany,  Holland,  England,  Belgium,  Norway  and  Sweden,  and 
Austria.  A  large  part  of  the  shipments  to  Rotterdam  are  forwarded 
to  the  interior  of  Grermany. 

As  reported  by  the  same  authority,  the  shipments  of  Florida  land- 
pebble  phosphate  in  the  last  four  years  have  been  308,776  long  tons 
m  1903,  352,294  tons  in  1904,  385,915  tons  in  1905,  and  482,232  tons 
in  1906.  These  shipments  have  been  almost  evenly  divided  between 
domestic  and  European  ports. 

No  foreign  shipments  of  Florida  river  pebble  phosphate  were 
reported  in  either  1905  or  1906. 


SOUTH  CAROLINA. 


The  production  of  phosphate  rock  in  South  Carolina  has  been  fall- 
ing off  year  by  year  since  1893,  with  the  exception  of  the  years  1898 
and  1904,  when  there  were  slight  increases  over  the  years  immediately 

£  receding.  During  1906  the  output  was  223,675  long  tons,  valued  at 
817,068,  against  270,225  long  tons,  valued  at  $878,169,  in  1905,  a 
decrease  from  1905  of  44,496  long  tons  of  land  rock  and  of  2,054  long 
tons  of  river  rock.  This  decrease,  however,  was  partly  counterbaP 
anced  by  a  rise  in  the  average  price  of  the  land  rock  from  $3.30  to 
$3.74  per  ton,  and  of  the  river  rock  from  $2.92  to  $3.15  per  ton.  The 
total  average  price  per  ton  in  1906  was  $3.65  against  $3.25  in  1905. 

The  returns  indicate  that  the  output  of  rock  mined  exceeded  the 
sales  by  7,762  long  tons,  the  latter  figure  representing  the  net  increase 
of  stock  carried  over  at  the  end  of  tne  year. 

The  relative  proportions  of  the  two  classes  of  rock  are,  land  rock 
85  per  cent  and  river  rock  15  per  cent. 

The  quantity  and  value  of  the  different  kinds  of  phosphate  rock 

I)roducea  and  marketed  in  the  State  since  1902  are  shown  in  the  fol- 
owing  table: 

Phosphate  rock  marketed  in  South  Carolinaj  190^-1906,  classified  by  grades,  in  long  torn. 


Year. 


1902 
1903 
1904 
1906 
1906 


Land  rock. 


Quantity. 


245,243 
233,540 
258,806 
234,676 
190,180 


Value. 


$753,220 
721,303 
830, 117 
774,447 
711,447 


River  rock. 


Quantity. 


68,122 
25,000 
12,000 
35,549 
33,495 


Value. 


$166,505 

62,500 

31,200 

108,722 

105,621 


Total. 


Quantity. 


313,365 
258,540 
270.806 
270,225 
223,675 


Value. 


S919.72 
783,808 
861,817 
878,1® 
817,068 


There  has  been  produced  and  marketed  in  South  Carolina  since  the 
industry  first  began  in  1867  a  total  of  11,655,747  long  tons  of  phos- 
phate rock,  valued  at  $25,730,401. 


TENNESSEE. 


The  year  1906  sho^^d  «t  larger  total  production  than  any  other  year 
since  the  diBcovery  ot  ^^  Ab^«sX».^^^  Q^xitAl^  yut  on  the  manet, 
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547,677  Ipn^  tons,  exceeding  even  that  of  the  previous  banner  year, 
1904.  The  value  likewise  increased,  the  average  price  per  long  ton  of 
brown  rock  increasing  over  1905  from,  $3.45  to  $3.97;  of  blue  rock 
from  $2.76  to  $3.22;  of  white  rock  from  $3.13  to  $3.90;  and  the  total 
average  price  from  $3.38  to  $3.92.  The  total  value  increased  from 
$1,633,389  to  $2,147,991.  With  the  development  which  may  be 
expected  in  the  newly  discovered  field,  still  further  increase  may  be 
looked  for. 

The  returns  indicate  that  18,789  long  tons  of  stock  carried  over 
from  previous  years  were  marketed  in  1906,  hence  the  total  quantity 
mined  in  that  year  was  528,888  tons. 

The  relative  proportions  of  the  different  kinds  marketed  were, 
approximately,  brown  rock,  93.2  per  cent;  blue  rock,  6.5  per  cent; 
and  white  rock,  0.3  per  cent. 

The  output  and  value  of  the  phosphate  rock  produced  in  Tennessee 
since  1901  are  shown  in  the  following  table: 


Production 

of  phosphate  rock  in  Tennessee^  1901-1906,  in 

long  tons. 

Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1901 

409,&'>3 
390,799 
460,530 

$1,192,090 
1,206,647 
1,643,567 

1904 

530,671 
482.859 
547,677 

$1,746,064 
1,633,389 
2,147,991 

1902 

1905 

1903 

1906 

According  to  the  reports  of  Messrs.  Auchincloss  Brothers  the  ship- 
ments of  Tennessee  phosphate  rock  by  water  from  Pensa6ola,  Norfolk, 
and  Newport  News  auring  the  last  four  years  have  been  111,915  long 
tons  in  1903,  122,964  long  tons  in  1904,  99,925  lon^  tons  in  1905,  and 
98,846  long  tons  in  1906.  Nine-tenths  of  these  shipments  have  gone 
to  foreign  ports. 


OTHER  STATES. 


Among  the  other  States  which  have  produced  phosphate  rock  within 
the  last  five  years  may  be  mentioned  North  Carolina,  Pennsylvania, 
Arkansas,  and  Idaho.  The  production  in  all  of  them,  except  Idaho, 
has  been  very  small.  The  last  reported  production  from  North  Caro- 
lina was  in  1903,  when  45  long  tons  were  reported,  and  of  Pennsylvania 
in  1904,  when  100  tons  were  sold.  Arkansas  is  still  producing  steadily, 
although  in  small  quantities.  Idaho  began  actively  producing  in  Octo- 
ber, 1906,  and  bids  fair  to  become  a  producer  of  importance  in  the 
next  year  or  two. 

IMPORTS. 

The  following  table  shows  the  imports  of  fertilizers  of  all  kinds  into 
the  United  States  for  the  years  1903-1906,  inclusive: 

Fertilizers  imported  and  entered  for  consumption  in  the  United  States,  1903-1906,  in  long 

tons. 


Year. 


1903 
1904 
1905 
1906 


Guano. 


Kieserite  and  kainite. 


Quantity. 


21,985 
87,127 
27,104 
23,222 


Value. 


9252,132 
498,702 
379,667 
822,766 


Quantity. 


158,313 
218,957 
851,053 
334,843 


Value. 


$773,758 
1,050,082 
1,850.622 
1,790,%9 


Apatite,  bone  dust, 
crude  phosphates, 
and  other  sub- 
stances used  only 
for  manure. 


Quantity. 


246,042 
243,130 


Value. 


92,231,575 
2,455,618 


Total 
value. 


$3,257,465 
4,0Q4,4ffL 


\ 
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WORLD'S  PRODUCTION. 

In  the  following  table  will  be  found  a  statement  of  the  world's  pro- 
duction of  phosphate  rock  from  1903  to  1905,  inclusive: 

WorUr  8  production  of  phosphate  rocky  1903-1005 ^  by  coantrieSf  m  metric  tons. 


Country. 


Algeria 

Aruba  (Dutch  West  Indies).. 

Belgium 

Canada  ...^ 

Christmas  Island  (Straits  Set- 
tlements)  

France 

French  Guiana 

Norway 

Redonda  (British  West  In- 
dies)  

Russia 

Spain 

Sweden 

Tunis 

United  Kingdom 

United  States 


1903. 


Quantity. 


320,843 

15,749 

184, 120 

1,251 

71,218 

475,783 

7,893 

1,795 

1,102 

14,685 

1,124 

8,219 

862,088 

71 

1,606,881 


Value. 


$1. 238, 454 

(«) 

332,250 
8,214 

(«) 
2,115,647 

60,023 

24, 120 

7,207 

47,580 

5,968 

8,627 

1,260,137 

423 

5,319,29-1 


1904. 


Quantity. 


343,317 

23,128 

202,480 

832 

72,905 
423,521 

1,456 

1,729 

3,305 

2,929 

456, 197 

59 

1,904,418 


\alue. 


91,325,104 

(«) 

252,263 
4,590 

(a) 
1,909,859 


19,664 
10,496 


19,136 

6,279 

1,582,165 

423 

6,580,875 


1905. 


Quantity. 


334,784 

23,307 

198.305 

1,179 

99.519 
476,720 

2,522 


1,870 
621,731 


1,978,345 


Value. 


$1,225,126 

(«) 
332,292 

8,425 

2,098,118 
8S,*768 


7,295 

'i'sii'iffl 

6,"  763,"  408 


a  Value  not  reported. 


b  Statistics  not  yet  available. 


PHOSPHORUS. 


By  George  W.  Stose. 


INTRODUCTION. 

The  production  of  phosphorus  has  not  been  heretofore  reported  as 
a  mineral  industry  because  it  was  formerly  an  organic  industry — that 
is,  phosphorus  was  produced  from  bones  and  other  organic  substanoes. 
It  IS  only  recently  that  it  has  been  extracted  from  mineral  deposits. 
The  mineral  from  which  phosphorus  was  first  obtained  was  phosphorite 
or  rock  phosphate,  an  impure  fluophosphate  of  calcium,  from  which 
soluble  phosphate  fertilizer  is  generally  made.  Apatite,  a  fluo- 
phosphate or  chlorophosphate  of  calcium,  has  been  used  in  Europe 
and  Canada  to  a  small  extent,  but  wavellite  (aluminum  phosphate) 
has  not  been  heretofore  used  commercially,  so  far  as  known,  m  the 
manufacture  of  phosphorus,  as  the  mineral  does  not  genemlly  occur 
in  minable  quantity.  A  deposit  of  wavellite  at  Mount  Holly  Springs, 
Pa.,  has  recently  been  mined  for  this  purpose  and  has  been  success- 
fully reduced  in  the  company's  plant  by  a  secret  process. 

MANUFACTURE  OF  PHOSPHORUS. 

Old  method. — The  method  of  making  phosphorus  that  has  been  in 
use  since  the  beginning  of  the  nineteenth  century  is  as  follows:  Bones 
are  roasted  and  crushed,  and  the  powdered  bone  ash  (calcium  phos- 
phate) is  treated  with  sufficient  sulphuric  acid  to  convert  all  or  part 
of  the  calcium  into  calcium  sulphate  and  the  phosphorus  into  calcium 
metaphosphate,  or  even  into  phosphoric  acid.  This  is  partially  evap- 
orated, mixed  witti  ipo^deTea  charcoal,  and  reduced  in  a  furnace  in  a 
clay  retort.    P\ioap\iOTu»  n^c^t  ^w^  ^x\yi\i  \sNft^Qxide  distill  off,  and 
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the  phosphorus  is  condensed  under  water  in  a  yellow  waxy  form. 
Theoretically  the  reaction  would  be: 

2Ca3(PO,)2+6H,SO,+12C=6CaSO,+12CO+2H,+P,+4H20. 

It  is  found  in  practice,  however,  that  the  following  is  more  nearly 
what  takes  place: 

3Ca3(POJa+6HgSO,+10C=6CaSO,+Ca3(PO,),+10CO+6H,O+P,. 

In  this  process  much  loss  is  occasioned  by  the  destruction  of  the 
retorts  by  the  acid  and  the  intense  heat,  and  only  about  one-half  of  the 
phosphorus  in  the  charge  is  recovered.  There  is  also  danger  of  ig^nit- 
ing  tne  phosphorus  when  removing  it,  and  great  delicacy  is  required 
to  prevent  the  vapor  from  condensing  in  the  tubes  and  clogging  them. 
Many  unprovements  and  modifications  of  this  process  have  been  pat- 
ented in  recent  years.  Wohler  early  suggested  that  calcium  phos- 
phate, either  burnt  bones  or  rock  phosphate,  be  heated  with  imna  and 
carbon  without  the  sulphuric-acia  treatment,  and  the  Wing  patent, 
1891,  followed  the  same  general  method. 

Wina process. — In  the  Wing  process  the  charge  of  bone  ash,  or  pul 
verized  rock  phosphate,  and  silica  is  moistened  and  made  into  balls  and 
is  placed  in  layers  in  the  cupola  with  coke  or  coal  between,  which 
furnish  incandescent  carbon  to  reduce  the  phosphoric-acid  fumes. 
The  silica  releases  the  phosphoric  acid  from  the  phosphate  in  the  form 
of  the  anhydride  PgOg,  which  is  reduced  by  the  incandescent  carbon 
and  a  reducing  flame  to  phosphorus.  The  fumes  pass  off  to  deposit- 
ing chambers  kept  at  a  temperature  of  500^  F.,  where  most  of  the 
phosphorus  is  deposited  in  the  red  form  and  the  remainder  is  caught 
in  a  water  chamber  as  yellow  phosphorus.  The  process  is  made  con- 
tinuous by  feeding  the  charge  from  the  top,  dumping  the  residuum 
from  the  grate  below,  and  using  two  depositing  chambers  alternately 

With  only  the  ordinary  furnace  at  command  this  method  was  found 
impracticable  on  account  of  the  high  degree  of  heat  required  to  smelt 
so  refractory  a  charge.  Electricity  as  a  powerful  heating  agent  had 
been  known  for  some  time  and  was  looked  to  as  the  solution  of  the 
problem,  but  the  invention  of  the  electric  furnace  has  only  recently 
made  it  commercially  feasible.  It  has  now  been  generally  introduced 
throughout  Europe  and  America  in  the  production  of  phosphorus  on 
a  profitable  basis. 

Headman  patent. — This  is  the  process  which,  since  its  introduction 
in  1889,  has  come  into  commercial  use  in  most  countries.  Bone  ash 
or  crude  phosphoric  acid  is  mixed  with  powdered  coal  or  charcoal,  or, 
if  mineral  calcium  phosphate  is  used,  it  is  roasted,  crushed,  and  mixed 
with  charcoal  and  silica.or  some  basic  salt.  The  mixture  is  reduced 
in  a  continuously  operate<l  electric  furnace  in  a  reducing  atmosphere, 
by  passing  the  current  from  carbon  electrodes  through  the  mass, 
which  acts  as  a  resistant  conductor  and  is  heated  to  incandescence. 
The  silica  conibines  with  the  calcium  to  form  calcium  silicate  slag. 
The  phosphorus  and  carbon  monoxide  distill  off  as  before.  Distilla- 
tion begins  at  1,150^  C.  and  requires  1,400^  to  1,500^  C.  to  complete 
the  process.  The  chemical  reaction  is  2Ca3(POj2+0SiO3+10G= 
6Ca^O3+10CO-fP,. 

Harding  process. — In  Harding's  patent,  1898,  pulverized  rock  phos- 
phate is  boiled  with  sulohuric  acid,  and  the  phosphoric  acid,  free  firowv 
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lime,  is  filtered  out  and  boiled  down  to  a  sirup.  This  is  mixed  with 
granulated  carbon,  heated  in  a  reverberatory  furnace,  and  then  smelted 
in  an  electric  furnace  by  electric  arcs  between  the  electrodes  and  the 
mass.  A  hydrogen  atmosphere  is  obtained  by  spraying  gasoline  into 
the  furnace. 

Gihhs  furnace. — In  this  furnace,  which  was  devised  especially  for 
phosphorus  manufacture,  the  electricity  instead  of  discharging  through 
the  mass  passes  through  a  continuous  high  resistant  memum,  such  as 
a  carbon  rod,  placed  above  the  charge.  The  rod  becomes  incandescent, 
and  the  roof,  which  is  arched  over  the  grate,  reflects  the  heat  as  in  a 
reverberatory  furnace. 

Irvine  furnace, — ^The  Readman  process  was  modified  by  the  Irvine 
patent  in  1901.  The  charge  is  the  same  as  in  the  earlier  method, 
although  either  aluminum  or  calcium  phosphate  can  be  used  with  the 
silica  or  basic  salt  flux.  The  two  carbon  electrodes  are  suspended 
vertically  from  above  and  are  connected  below  at  the  start  bv  coal, 
through  which  the  current  passes^  After  the  charge  melts  the  slag 
forms  on  top,  and  thereafter  the  current  passes  through  it  as  the  con- 
ductor between  the  electrodes.  Fusion  is  continuous,  and  the  excess 
of  slag  is  tapped  oflf  gradually  so  as  not  to  expose  the  ends  of  the 
electrics. 

Duncan  patent. — A  process  patented  in  1903  by  Duncan  takes  77 
parts  of  powdered  phosphate,  either  organic  or  mineral,  and  23  parts 
of  powdered  carbon,  mixed  with  tar  as  a  binder.  This  is  dried,  and 
after  a  preliminary  heating  as  a  matter  of  economy  in  a  hydrogen 
flame,  a  Dy -product  in  the  manufacture,  it  is  placed  in  an  electric  fur- 
nace and  calcium  phosphide  continuously  produced.  This  is  put  into 
a  chamber  submergea  in  hydrogen;  after  adding  water  it  forms 
phosphorus  hydrides.  Upon  heating  the  hydrides  are  reduced  to 
phosphorus  in  pure  state,  either  red  or  yellow,  depending  upon  the 
degree  of  heat  at  which  it  is  allowed  to  deposit. 

rarker  patent. — In  1902  Parker  patented  a  process  in  England  for 
the  reduction  of  aluminum  phosphate.  It  is  treated  with  sulphuric 
acid  and  then  with  an  alum-forming  sulphate,  all  the  alumina  being 
removed  by  the  crystallization  of  tne  alum  previous  to  the  electric 
treatment.  The  residual  liquor  is  mixed  with  coal  and  other  carbon- 
aceous material  and  reduced  in  an  electric  furnace. 

Landis  method. — The  American  Phosphorus  Company  of  Philadel- 
phia have  a  plant  at  Yorkhaven,  Pa.,  where  they  extract  phosphorus 
from  wavellite  by  a  method  invented  by  Mr.  G.  C.  Landis,  chemist  of 
the  company.  The  process,  which  is  kept  a  secret,  is,  so  far  as  could 
be  learned^imilar  to  the  Readman  method,  except  for  the  ore  and  the 
furnace.  Wavellite,  aluminum  phosphate,  and  calcium  phosphate 
obtained  from  South  Carolina,  are  roasted,  mixed  with  silica  and  char- 
coal, and  reduced  in  the  patent  electric  furnace.  In  January,  1907,  a 
patent  was  secured  on  certain  improvements  in  the  furnace  designed  to 
prevent  the  escape  of  fumes,  vapors,  and  gases,  or  their  absorption  by 
the  furnace  lining.  This  is  accomplished  by  an  outer  .lining  of  non- 
absorbent  brick  and  by  a  sealing  device  for  all  openings  into  the 
furnace  whereby  the  projecting  flanges  of  the  joints  are  inclosed  in  a 
moat  of  water.  The  furnace  has  an  inner  lining  of  carbon  bricks 
which  acts  as  one  electrode,  and  one  or  more  vertical  carbon  electrodes 
are  used  which  may  be  adjusted  either  to  furnish  a  continuous  current 
through  the  cbarg^  or  to  produce  with  it  an  electric  arc.  The  slag  is 
drawn  off  every  tYiT^^  ot  Iomy  \vo\rc^  ^\A  >Jcifc  ^Vio^^horus  fumes  con- 
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densed  under  water.  Probably  some  additional  treatment  is  required 
to  remove  the  alumina  in  the  batch  similar  to  the  Parker  patent,  and 
this  is  what  is  kept  secret. 

METHODS  OF  REFINING. 

The  phosphorus  obtained  by  most  commercial  processes  is  a  crude 
form  of  the  white  or  yellowish  waxy  variety,  and  contains  sand,  carbon, 
clay,  and  other  impurities.  These  are  removed  in  various  wa^^s — by 
filtering  while  molten  through  powdered  charcoal  or  canvas  submerged 
in  water,  by  forcing  the  molten  mass  through  porous  pottery  by  means 
of  steam,  and  by  redistillation  in  iron  retorts.  The  best  method  of 
purification,  however,  is  to  treat  the  crude  phosphorus,  when  molten, 
with  a  mixture  of  potassium  dichromate  and  sulphuric  acid,  or  sodium 
hypobromite,  some  of  the  impurities  being  dissolved,  others  rising  to 
tne  surface  as  scum. 

VARIETIES  OF  PHOSPHORUS. 

Because  ordinary  white  phosphorus  is  very  poisonous  and  injurious 
to  handle,  other  forms  of  the  element  have  been  sought.     Red  amor- 

Ehous  phosphorus,  which  is  not  poisonous,  is  readUy  prepared  by 
eating  the  ordinary  variety  to  250^  C.  in  a  closed  vessel  under  pres- 
sure or  excluded  from  air  aud  water.  It  has  not  the  same  qualities, 
however,  as  the  white  crystalline  variety.  A  red  crystalline  form, 
recently  discovered  in  Germany,  is  made  by  heating  to  boiling  a  10 

¥Br  cent  solution  of  white  phosphorus  in  phosphorus  tribromide. 
his  is  not  poisonous  and  is  an  efficient  substitute  for  white  phos- 
phorus in  making  matches. 

» 

WAVELLITE  MINE  AT  MOORES  MILL.  PENNSYLVANIA. 

Since  aluminum  phosphate  has  not  been  heretofore  used  in  the  man- 
ufacture of  phosphorus  because  it  has  not  been  found  in  minable 
Quantities,  as  was  stated  in  the  introduction,  the  American  Phosphorus 
iompany's  mine  at  Moores  Mill,  Pennsylvania,  is  somewhat  unique 
and  will  therefore  be  described  in  some  detail. 

Discovery. — The  wavellite  occurs  in  white  clay  associated  with  man- 
ganese and  iron  ores  at  the  foot  of  the  northern  slope  of  South  Moun- 
tain, in  the  vicinitv  of  Mount  Holly  Springs,  Pa.,  25  miles  southwest 
of  Harrisburg.  For  many  years  iron  mining  was  a  prosperous  indus- 
try along  the  foot  of  the  mountain  in  this  region,  but  in  competition 
with  the  great  deposits  of  the  West  and  South  it  has  ceased  to  be 
profitable  and  the  mines  have  long  been  idle.  The  iron  is  a  secondary 
product,  having  been  leached  from  iron-bearing  beds  in  the  vicinity 
and  deposited  in  the  residual  sand,  gravels,  and  clays  near  the  contact 
of  the  limestones  of  the  valley  and  the  mountain  sandstones.  Asso- 
ciated with  the  iron,  usually  underlying  it  or  on  the  side  toward  the 
mountain,  is  a  body  of  clay,  in  places  highly  colored  and  plastic,  else- 
where pure, white  or  cream  colored,  siliceous,  and  less  plastic.  The 
extensive  use  of  pure  white  clay  as  a  filler  for  wall  paper  and  for 
other  commercial  purposes  has  created  an  increasing  demand  for  the 
clay  of  this  region,  and  it  is  extensively  mined  in  the  vicinity  of  Mount 
Holly  Springs  and  prospected  for  everywhere  along  the  mountain 
front. 

It  was  in  one  of  these  prospect  pits,  on  the  property  of  Mr.  T.  J. 
Spangler,  in  the  vicinity  of  Moores  Mill,  4  miles  west  of  Mouiit  tW^^j 
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Springs,  that  peculiar  round  white  nodules,  usually  in  aggregates 
and  botryoidaf  masses,  were  found  in  the  white  clay.  The  less 
weathered  of  these  when  broken  open  showed  a  beautiful,  i*adiate, 
silky,  fibrous  structure.  The  mineral  proved  to  be  a  pure  form  of 
wavellite,  aluminum  phosphate. 

Development. — The  American  Phosphorus  Company  was  organized 
by  Philadelphia  capital  to  develop  tne  deposit,  and  a  mill  for  the 
extraction  oi  the  phosphorus  from  the  ore  was  built  near  the  mine. 
Mr.  T.  J.  Spangler,  superintendent  of  the  mine  and  owner  of  the 
land,  is  paid  a  royalty  on  the  ore  extracted.  The  mine  was  opened  in 
1900,  the  first  years  being  devoted  to  prospecting  and  experimenting 
with  the  reduction  of  the  ore.  During  1905  the  mine  was  in  active 
operation,  and  400  tons  of  ore  were  reported  to  have  been  extracted 
and  reduced  in  the  company's  furnaces. 

The  mine  is  operated  oy  open  cut.  The  phosphate  is  scattered 
through  the  white  clay  and  appears  to  lie  between  a  manganese 
deposit  in  reddish  clay  and  the  mountain.  The  open  cut,  after  reach- 
ing a  depth  of  about  30  feet,  was  stopped  because  of  the  water.  A 
shaft  near  by  was  said  to  have  passea  through  clay  with  phosphate 
ore  from  a  d.epth  of  12  feet  to  52  feet,  at  which  point  16  feet  of  man- 
ganese ore  was  encountered.  When  examined  in  August,  1906,  both 
the  shaft  and  the  open  cut  were  filled  with  water  and  the  workmen 
were  stripping  for  an  enlargement  of  the  pit.  A  tunnel  is  to  be  dug 
from  a  ravine  below  to  dram  it  so  that  mining  can  be  continued  to 
greater  depth.  The  deposit  is  apparentl}^  limited  in  width  to  40  or 
50  feet,  with  a  depth  ranging  from  a  few  feet  on  the  valley  side  to  50 
feet  on  the  mountain  side,  as  indicated  by  the  shaft,  and  is  of  unde- 
termined length  along  the  mountain. 

Other  deposits  of  wavellite. — ^The  only  other  deposit  of  phosphorus 
ore  found  in  this  vicinity  is  on  the  other  side  of  Mount  Holly  in  the 
small  valley  east  of  Upper  Mill,  1  mile  above  Mount  Holly  Springs. 
In  the  clay  prospects  of  Mr.  J.  L.  Musser,  small,  bean-shaped  frag- 
ments and  nodules  of  the  phosphate  are  associated  with  manganese 
ore,  but  their  quantity  and  extent  have  not  been  determined.  Wavel- 
lite was  also  observed  by  Mr.  T.  C.  Hopkins  ^  in  the  white  clay  deposits 
of  North  Valley  Hill,  on  the  north  side  of  Chester  Valley. 

Origin. — The  wavellite  and  the  manganese  and  iron  ores  are  second- 
ary deposits  in  the  surface  gravels,  sands,  and  claj^s  which  cover  the 
rock  outcrops  at  the  foot  of  the  mountain.  These  surface  deposits  are 
in  part  residual,  in  part  transported.  White  sands  are  follow^  by 
beds  of  pure  white  siliceous  clays,  and  these  by  colored  plastic  clays. 
The  sand  is  derived  from  sandstones  which  have  been  leached  of  their 
calcareous  cement,  and  in  the  Quarries  the  loose  sand  merges  into  the 
unaltered  rock.  The  white  ciay  is  a  decomposed  hydromica  slate, 
transition  into  which  has  been  described  in  the  reports  of  the  Second 
Geological  Survey  of  Pennsylvania,  and  by  Hopkins,*  and  similar 
relations  were  observed  in  the  clay  mines"  by  the  writer,*^  but  the 
exposures  are  not  so  clear  and  definite  as  they  were  when  the  iron  mines 
were  in  active  operation.  The  colored  plastic  cla}^  is  apparently  derived 
from  impure  limestone.  Generally  these  beds  are  steeply  inclined,  or 
vertical,  like  the  undecomposed  rocks,  but  in  places  they  have  moved 
down  the  slope,  and  lie  nat,  and  have  become  covered  over  by  and 
mixed  with  the  quartzite  debris  from  the  mountain  above. 


a  Ann.  Reipott?ennft7\vwA«.%\.ft.\ftClo\\«%e,  1889-1900,  Appendix  III,  p.  la. 
6  L<K!.  clt. ,  pp.  11-lS.  _^  _ 
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It  is  in  this  heterogeneous  mass  that  the  mineral  deposits  occur. 
Throughout  the  South  Mountain  district  the  iron  ore  that  is  associated 
with  the  basal  part  of  the  limestone  is  at  the  horizon  of  the  hydromica 
slate  at  the  contact  with  the  sandstone,  and  is  usually  found  in  the 
highly  colored  clay,  the  limestone  residuum,  overlying  the  white  clay 
derived  from  the  hydromica  slate.  The  ore  often  dips  steeply  into  the 
hill  parallel  to  the  bedding  and  appears  to  be  interbedded  with  the 
rocks. 

It  seems  reasonable  to  conclude,  therefore,  that  the  original  deposi- 
tion of  iron  was  ib  some  way  a  feature  of  the  change  of  sedimentation 
from  shore  detritus  to  calcareous  silt,  probably  not  occurring  origi- 
nally as  a  massive  bed  of  iron  ore,  but  as  ferruginous  sedimente.  Tne 
solution  of  the  limestone  and  the  decomposition  of  the  other  rocks  has 
left  the  iron  and  clay  residuum,  and  the  iron  has  been  further  concen- 
trated in  the  clay  by  solution  and  redeposition. 

The  wavellite  undoubtedly  had  a  similar  history,  for  it  is  a  common 
constituent  of  the  iron  and  manganese  ores.  Analyses  show  its  pres- 
ence to  a  greater  or  less  extent'  in  all  the  iron  ores  of  the  region, 
amounting  in  many  cases  to  one-half  of  1  per  cent,  and  occasionally 
reaching  li  per  cent.  At  Mount  Holly  Springs  the  wavellite  occurs 
chiefly  m  nodular  form,  with  radiate  structure,  inclosed  in  the  white 
clay,  out  it  is  also  found  coating  pieces  of  quartzite  and  manganese 
ore.  The  phosphorus  was  probably  associated  with  the  iron  in  its 
original  occurrence  and  in  the  process  of  redeposition  combined  with 
the  alumina,  but  it  is  possible  that  it  may  have  been  in  part  derived 
from  the  phosphatic  animal  remains  in  the  sediments.  It  is  known 
that  trilobites  and  other  fossils  with  phosphatic  skeletons  once  existed 
in  these  beds  in  considerable  abundance.  They  are  still  found  in  the 
limestones,  and  their  casts  are  occasionally  observed  in  the  sandstones, 
but  the  phosphatic  material  has  all  been  removed  from  the  porous  beds 
by  solution,  and  may  have  been  deposited  in  the  white  clay  adjacent  to 
the  iron  and  manganese. 

USES  OF  PHOSPHORUS. 

Phosphorus  is  used  chiefly  for  making  matehes.  The  first  matehes 
on  a  commercial  scale  were  made  in  1833.  Parlor  matches  were 
invented  in  1848,  and  safety  matches  in  1855.  The  white  variety  of 
phosphorus  is  used  for  ordinary  mat(*.hes,  whereas  the  red  amorphous 
form  is  used  in  the  manufacture  of  safety  matches. 

On  account  of  the  injury  to  health  in  making  and  handling  the  ordi- 
nary phosphorus,  and  the  danger  from  fire  in  using  parlor  matehes, 
certain  European  countries  have  forbidden  the  manufacture  and  sale 
of  the  white  variety,  so  that  amorphous  phosphorus  and  safety  matehes 
are  coming  into  general  use.  The  newly-discovered,  crystalline,  red 
phosphorus  is  not  only  not  poisonous  but  is  suitable  for  ordinary 
matehes. 

Phosphorus  is  sold  in  the  market  in  round  sticks  molded  through 
glass  tubes,  and  is  usually  stored  under  water.  Its  uses  other  than 
for  matches  are:  For  fuse  compositions,  rat  and  insect  poison,  phos- 
phoric acid,  and  other  compounds  used  in  medicine  and  the  arts.  It 
it  is  also  used  in  the  precipitation  of  precious  metals,  electrotyping, 
and  in  phosphor-bronze. 
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PRODUCTION. 

The  industry  in  this  country  is  so  young  that  statistics  are  difficult 
to  obtain;  in  fact,  general  information  on  the  subject  is  lacking.  The 
world's  production  of  phosphorus  has  been  variouslF  estimated  to  be 
from  3.,000  to  8,000  tons  a  year,  and  until  very  recently  tMs  was  almost 
entirely  a  foreign  industry.  The  greater  part  of  the  world's  supply 
is  made  in  the  Albright  &  Wilson  factory,  Wednesfield  (Oldbury), 
England,  where  the  Readman  process  originated.  The  outout  is  said 
to  De  5CK)  tons  a  year.  Other  large  factories  are'  lecatea  at  Lvon, 
France;  and  at  Griesheim  and  Frankfort,  Grermany.    There  is  also  a 

{)laDt  in  Sweden,  and  numerous  smaller  ones  in  Russia,  six  of  which, 
ocated  near  Perm,  had  an  output  of  about  140  tons  in  1890. 

In  the  United  States  the  first  phosphorus  works  were  built  about 
forty  years  ago  in  Philadelphia  by  Mr.  Moro  Phillips,  and  this  factory 
has  continued  in  operation  until  very  recently.  Tne  J.  J.  Allen's 
Son's  plant  was  established  in  Philadelphia  in  1891,  and  it  supplied  the 
Diamond  Match  Company,  the  largest  match  factory  in  the  United 
States,  in  competition  with  imported  phosphorus.  In  1897  the 
English  firm  of  Albright  &  Wilson,  under  the  firm  name  of  the 
Oldbury  Electro-Chemical  Company,  built  a  300-hor9^)ower  factory 
of  the  Keadman  type  at  Niagara  Falls,  which  thereafter  supplied  the 
Diamond  Match  Company  and  the  greater  part  of  the  dome^ic  prod- 
uct. This  firm  has  recently  made  a  further  improvement  in  its  plant 
by  introducing  the  Irvine  patent  furnace,  by  which  method  80  to  90  per 
cent  of  the  phosphorus  is  reported  to  be  extracted  from  the  raw  mate- 
rial ,  a  high-^rade  phosphate  rock.  This  is  similar  to  the  results  obtained 
in  the  English  works,  where  86  per  cent  is  recovered.  They  have  6  f  ur- 
nacesof  50-horsepower  each  with  a  capacity  of  170  pounds  of  phosphorus 
a  day,  a  total  of  1,000  pounds  a  day.  Their  proaucti(m  varies  accord- 
ing to  the  demand,  but  they  f  umisn  at  present  over  50  per  cent  of  the 
domestic  product. 

The  General  Chemical  Company,  a  small  domestic  manufacturer 
and  the  successor  of  Mr.  Philhps  in  Hiiladelphia.  recently  acquired 
the  Duncan  patent.  Another  company  was  establisned  at  Long  Island, 
where  it  operated  furnaces  by  electricitj'^  from  city  supply. 

The  American  Phosphorus  Company  built  its  first  plant  in  1902  at 
Moores  Mill,  near  Mount  Holly  Springs,  Pa.,  where  its  wavellite  mine 
is  located.  The  old  method  of  heating  by  gas  was  employed.  'Hub 
mill  burned  down,  and  another  was  buitt  and  put  in  operation  by  1905. 
Electric  furnaces  were  installed  in  the  new  plant  and  operated  during 
1905;  but  the  production  of  electricity  by  steam  was  too  expensive, 
and  in  1906  the  mill  was  moved  to  Yorkhaven,  Pa.,  where  electricity 
generated  by  water  power  could  be  had.  This  company  reports  a 
production  of  about  500  pounds  a  day  and  a  capacity  of  about  1,200 
pounds. 

At  the  census  of  1900,  three  establishments  were  reported  in  opera- 
tion, but  at  the  1904-6  census  only  the  Oldbury  Electro-Chemical 
Company  of  Niagara  Falls  reported. 

In  addition  to  the  domestic  production,  the  United  States  imports 
annually  from  30,000  to  40,000  pounds  of  phosphorus,  on  which  a 
duty  of  18  cents  a  pound  is  paid.  The  price  m  tne  New  York  market 
ranges,  according  to  quality,  from  45  to  70  cents  a  pound. 
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By  A.  T.  Coons. 
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PRODUCTION. 


In  1906  the  quantity  of  salt  produced  in  the  United  States  was 
28,172,380  barrels  of  280  pounds,  valued  at  $6,658,350;  m  1905  the 
production  reported  was  25,966,122  barrels,  valued  at  $6,095,922, 
showing  an  increased  output  for  1906  of  2,206,258  barrels  in  quan- 
tity and  $562,428  in  value. 

These  quantities  expressed  on  a  tonnage  basis  represent  an  output 
of  3,635,257  short  tons  in  1905  and  of  3,944,133  short  tons  in  1906, 
an  increase  in  1906  of  308,876  short  tons. 

In  1905  the  average  net  value  was  23.476  cents  per  barrel,  or  $1.68 

Eer  short  ton;  in  1906  the  avera^  net  value  was  23.634  cents  per 
arrel,  or  $1.69  per  short  ton,  an  increase  for  1906  of  0.158  cent  per 
barrel,  or  $0.01  per  ton. 

This  increase  in  value  is  small  wh^i  the  fact  is  considered  that 
manj  of  the  producers  report  increased  cost  of  production  on  account 
of  high  price  of  labor  and  increased  cost  of  supplies.  However,  the 
small  average  price  for  1906.  as  for  1905,  is  accounted  for  by  the 
increase  in  the  quantity  of  brine  used  in  chemical  works  without 
concentration  into  salt,  the  average  value  of  the  dry  salt  obtained 
from  this  brine  being,  according  to  the  principal  producers,  about 
5  cents  a  barrel.  In  1905  there  was  the  equivalent  of  7,869,931 
barrels  of  dry  salt  contained  in  the  brine  reported  as  produced,  and 
9.573,680  barrels  in  1906,  an  increase  of  1,703^749  barrels.  In  1905 
the  increase  of  this  product  over  the  quantity  reported  for  1904 
(4,006,950  barrels)  was  3,862,981  barrels,  indicating  a  great  expan- 
sion of  this  branch  of  the  chemical  industry  during  1905,  an  expan- 
sion not  so  obvious  in  1906.  Deducting  the  quantity  and  value  of 
the  brine  from  the  total  output  for  1906  it  will  oe  seen  that  the  quan- 
tity of  dry  salt  reported  for  1906  was  18,598,700  barrels,  or  2,603,818 
short  tons,  valued  at  $6,179,666,  an  average  value  of  33.226  cents 
per  barrel  and  of  $2.37  per  ton.  The  corresponding  figures  for  1905 
were  18,096,191  barrels,  or  2,533,467  short  tons,  valued  at  $5,702,425, 
an  average  value  of  31.512  cents  per  barrel,  or  $2.25  per  short  ton. 
These  fibres  show  an  increase  for  1906  in  the  reported  prbduction 
of  dry  salt  of  502,509  barrels,  or  70,351  short  tons  in  quantity;  of 
$477,241  in  value;  and  of  1.714  cents  per  barrel,  or  12  cents  per  short 
ton,  in  average  price. 
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For  conyenience,  salt  is  classified  according  to  the  grades  by  which 
it  is  sold  by  the  producer,  the  different  grades  depending  upon  the 
amount  of  refining,  the  methods  employed  in  refimng,  and  tne  pur- 
pose for  which  the  salt  is  used.  These  grades  are  "table  and  dairy," 
''common  fine,"  ''common  coarse,"  "packers,"  "solar,"  "rock," 
"milling,"  "brine,"  and  "other  grades." 

The  "table  and  dairy"  salt  includes  all  extra  fine  and  fancy  grades 
prepared  for  family  use,  and  all  grades  artificially  dried,  used  for 
Dutter  and  cheese  making,  and  such  special  brands. 

The  "common  fine"  salt  includes  all  other  grades  of  fine  salt  of 
first  quality,  not  artificially  dried,  such  as  those  known  to  the  trade 
as  "C.  F.,''^"No.  1  F.,"  "anthracite,"  etc. 

The  "common  coarse"  salt  includes  all  grades  coarser  than  "com- 
mon fine"  made  by  artificial  heat,  such  as  "steam  coarse,"  "No.  1 
coarse,"  "  pan  solar,"  "G.  A.,"  "Liverpool  ground,"  "C.  C,"  etc. 

The  "packers"  salt  includes  all  grades  prepared  for  the  purpose 
of  curing  fish,  meats,  etc. 

The  'coarse  solar"  salt  includes  all  coarse  salt  made  by  solar 
evaporation. 

The  "rock"  salt  includes  all  rock  salt  mined  and  shipped  without 
special  preparation. 

The     niilUng"  salt  is  that  used  in  gold  and  silver  mills. 

The  "other  grades"  should  include  all  low-grade  or  No.  2  salt 
used  for  salting  cattle  and  horses,  and  for  fertiUzers,  track  purposes, 
etc. 

"Brine"  includes  all  salt  liquor  used  in  the  manufacture  of  soda 
ash  J  sodium  bicarbonate,  sodium  hydrate  (caustic  soda),  and  other 
sodium  salts  or  brine  sold  without  being  evaporated  to  dryness. 

The  following  table  shows  the  quantity  and  value  of  salt  reported 
as  produced  in  the  United  States  rrom  1893  to  1906: 


Production  and  value  of  salt  in  the  United  States  j  1893-1906. 


1893..  barrels..  11,897,208      $4,154,668 


1894.... do. 
1895 do.. 


1896. 
1897. 
1898. 
1899. 


.do., 
.do., 
.do., 
.do.. 


12, 968, 417 
13,  669, 649 
13,  850,  726 
15, 973,  202 
17,  612,  634 
19,  708, 614 


4,  739,  285 
4, 423,  084 
4, 040,  839 
4,  920,  020 
6,  212,  554 
6,  867,  467 


1900 
1901 
1902 
1903 
1904 
1905 
1906 


.barrels. 
...do... 
...do... 
...do... 
...do... 
. ..do... 
...do... 


20, 869,  342 
20, 566,  661 
23,  849,  231 
18, 968, 089 
22, 030, 002 
25, 966, 122 
28, 172, 380 


$6,944,603 
6,  617, 449 
5,  668, 636 
5, 286, 988 
6, 021, 222 
6, 095, 922 
6,658,350 


From  this  table  it  will  be  seen  that  the  output  reported  for  1906 
shows  a  greater  value  than  has  been  reported  smce  1900,  the  year  of 
maximum  value.  The  quantity  reported  in  1906,  however,  is  much 
greater  than  for  any  previous  year  on  record.  This  increased  produc- 
tion not  followed  by  a  corresponding  increase  in  value  is  due  in  large 
measure  to  overproduction  and  close  competition  for  trade  render- 
ing the  business  in  very  many  cases  not  especially  lucrative.  The 
tendency  to  combination  in  the  salt  trade,  as  well  as  in  other  indus- 
tries, which  has  marked  the  last  ten  years  of  this  country's  history, 
has  been  keenly  felt  by  the  very  small  producers  and  has  extended 
over  the  chief  producing  States  of  New  York,  Ohio,  Michigan,  Kan- 
sas, Utah,  and  California. 
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The  following  table  shows  the  salt  production  of  the  United  States 
by  grades  during  the  last  five  years; 

PToduction  of  salt,  by  gradet,  in  the  United  States,  J90e-t90e,  in  harrelt. 


Y«r. 

Table  and 
d»lry. 

Common 

Common 
coarse. 

Packers. 

Solar. 

2,01(7,798 
2,4«,MM 

zlssoisoB 

2,023,044 

6,092,587 
e[810)l09 

Gsiseuo 

a;  483:937 

1,571,137 
1.829,400 
2.014,981 

2:5S0;20e 

4M,9S7 
270,170 

32?!  192 
452,490 

'      ' 

Year. 

Roc.. 

Milling. 

Other           n^ 
grades.          ^'^'"'- 

^l^ilSn™- 

Toul 

2,SS9,S3a 

4|3«0.'l41 
4,733.755 
4,8J3,B28 

.5S:SI 

8,y00,BSi  .          (a) 
207,824      7,860,931 

23,ge,231 
18,9G8,D89 
22,030,002 
26,066,122 

W'^ 

1 

From  this  table  it  will  be  seen  that  while  table  and  dairy,  packers 
salt,  solar  salt,  rock  salt,  brine,  and  salt  of  other  grades  increased  in 
quantity,  common  fine  and  common  coarse  decreased. 

The  following  table  gives  the  production  and  value  of  the  salt  pro- 
duced in  the  United  States  from  1903  to  1906,  inclusive,  by  States: 

Production  and  value  of  salt,  1903-1906,  ty  Statei,  in  barrel). 


1903, 

1904. 

1905. 

1906. 

State. 

x- 

Val™. 

x°- 1 

y^ 

"isr 

Valoa. 

tltj.     1 

Valup. 

NBwYorlc 

gss*"- 

8,170,548 
4,3U7,M2 
2.798.890 

ws'.ia 

!41,236 
314; D0( 

i: 

12,007,807!  8,000 
1,119,984;  a,425 

a5«' 

1 

a.ioi.ses!  B.KB.iai 

1,579.2001  9,492,173 
478,5231  2,626.558 
717.101'  2,09B,5SI 

ee] 470     202! 151 

H9.246J      444,831 

F"!  f " 

82,372^    t94rt,07S 

12,107,93: 

?:S!:^* 

,091 
'791 

291 
lli. 

08a 

504,25 
3o!79' 

iirlof 

2,lfll 
1,091 

37l 

578,139 

m? 

188,330      eon,  788 
74,063      200,055 
142,993!      360. 733' 

1"   11 

90,210    ''9I«I,294 

Ww^Virjlnla 

am 

'■f 

ad.  942,      2fl2.8«3, 

082 

Total 

18,968,080 

5,286.098 

32,030 

"i 

6,021,222 

25,966,122 

e,T)95,922 

28,172.3«l' 

li,6,W 

360 

■  Included  In  Other  8tat«. 

5  Vlivliila,  PeoDsvlvanla,  Oklahoma.  Nevada,  Kew  Mexico,  Massachiuetts,  and  Idaho. 

'  Inclbdea  Virginia,  Pennarlvaola^  liew  Uexlco,  and  Uaeaachusette. 

New  York  leads  in  value  of  output,  closely  followed  by  Michigan. 
The  output  of  Michigan,  however,  is  considerably  greater  than  that 
of  New  York.  The  average  net  price  per  barrel  in  New  York  in  I90fi 
was  23,4  cents;  in  Michigan,  20.3  cents.  Ohio  ranks  next,  followed 
by  Kansas.  In  1905  Kansas  exceeded  Ohio  in  value  of  output;  each 
shows  an  increase  for  1906.  California^  Texas,  and  Utah  show  an 
increase  and  Louisiana  and  West  Yii^inia  a  decrease  in  value  of 
output. 
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Michigan  and  New  York  combined  contributed  more  than  two- 
thirds  (67.14  per  cent)  of  the  total  production  of  the  United  Stst«9. 
Of  the  five  leading  salt-producing  States  during  1906,  Michigan  pro- 
duced 9,936,802  barrels  (35.27  per  cent).  New  York  8,978,630  barreb 
(31.87  per  cent),  Ohio  3,236,785  barrels  (11.49  per  cent),  Kansas 
2,198,837  barrels  (7.8  per  cent),  and  Louisiana  1,179,528  barrels  (4.19 
per  cent).  These  five  States  contributed  90.62  per  cent  of  the  total 
quantity  of  salt  produced  in  the  countiy  during  the  year. 

The  following  table  is  of  interest  as  showing  the  grades  of  salt  pro- 
duced in  the  different  States.  Brine  and  other  grades  are  combmed 
in  order  to  conceal  individual  productions  of  dry  salt  obtained  from 
brine;  Michigan,  New  York,  Onio,  West  Virginia,  Pennsylvania,  and 
Vircinia  are  the  States  producing  the  brine.  Michigan,  New  York, 
ana  Ohio  are  the  lai^est  producers  of  table  and  dairy  salt;  Michigwi, 
New  York,  Kansas,  and  Ohio  of  common  fine  salt;  Michigan,  of  com- 
mon coarse  salt;  Ohio,  of  packers;  New  York  and  California,  of 
coarse  solar  salt;  and  Louisiana,  Michigan,  and  New  York,  of  rock 
salt. 

Prodiiction  of  mil,  by  Stales  and  gradtt,  in  the  United  State*  in  1906,  in  barrett. 
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a  lududCa  Virginia,  Pennsylvania,  New  Mexico,  and  UBaMchiuetta. 
THE    SALT    INDUSTRy,    BY    STATES. 

The  tables  show  that  salt  is  produced  in  the  United  States  on  ft 
commercial  scale  in  fourteen  States  and  two  Territories— Califomia, 
Iiiaho,  Kansas,  \jOU\a\aii8.,  ^Bsaa-chusetts,  Michigan,  Nevada,  New 
Mexico,  New  Tort,  0\ao,  0\isi!&ciTa4,  ^w^aa-^V^wiia,  Texas,  Utth, 
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Virginia,  and  West  Virginia — and  a  statement  of  the  conditions  of 
trade  in  these  States  and  Territories  follows: 

CalifoTnia. — California  ranks  sixth  as  a  salt-producing  State,  with 
an  output  of  806,788  barrels,  or  1 12,950  short  tons,  valued  at  $291 ,528, 
an  average  value  of  36-1  cents  per  barrel,  or  $2.58  per  ton.  This  is 
an  increase  of  142,689  barrels,  or  19,976  short  tons,  in  quantity,  and 
of  $103,198  in  value  over  the  output  for  1905,  which  was  664,099 
barrels,  or  92,974  short  tons,  valued  at  $188,330,  an  average  value  of 
28.4  cents  per  barrel  and  of  $2.03  per  ton. 

In  1906  the  salt  industry  of  this  State  was  disturbed  by  excessive 
rains  and  floods.  All  of  the  salt  in  the  State,  with  the  exception  of 
that  produced  by  one  company,  is  made  by  solar  evaporation,  which 
consists  in  taking  the  water  from  ocean  or  bay  or  tributary  streams 
and  changing  it  from  one  vat  to  another  until  suflBcient  water  is 
evaporated  and  the  salt  is  crystalUzed  out,  when  it  is  drained  and  put 
into  piles  containing  from  100  to  2,000  tons.  During  1906  there 
were  excessive  storms  and  abnormally  high  tides,  which  swept  over 
the  levees  into  the  ponds,  breaking  tne  levees;  the  creeks  also  over- 
flowed their  banks  where  the  salt  works  were  located,  entailing  heavy 
loss.  This  was  especially  a  condition  near  Alvarado,  but  much 
damage  was  also  done  in  southern  California,  where  a  large  quantity 
of  salt  was  lost. 

Tendency  to  combination  has  been  a  feature  of  the  California  salt 
industry  for  some  time,  and  in  1906  a  number  of  the  smaller  plants 
were  absorbed  by  the  larger  companies.  Producers  report  that  for  a 
year  or  so  the  selling  prices  were  in  some  cases  less  than  the  cost  of 
manufacture,  but  that  recently  the  conditions  have  so  changed  that 
the  trade  is  very  satisfactory,  especially  where  abundant  capital  is 
put  into  the  enterprise  and  the  firms  have  enough  business  to  reduce 
their  expenses  to  a  minimmn.  As  with  other  industries,  increase  of 
wages  and  advanced  price  of  material  used  are  factors  to  be  over- 
come by  the  successful  operator. 

The  localities  of  output  in  CaUfomia  in  1906  were  Newark,  Alva- 
rado, Mount  Eden,  andf  Russells  (Haywards),  Alameda  County;  Red- 
wood City  and  Leslie,  San  Mateo  County;  Long  Beach,  Los  Angeles 
County;  near  San  Diego,  San  Diego  County,  and  in  Marin  County. 
The  salt  works  at  Salton,  Riverside  County,  which  at  one  time  were 
extensive,  were  flooded  and  destroyed  in  1905-6  by  the  diversion  of 
Colorado  River  into  the  Salton  Sink.  In  1906  the  building  of  salt 
works  was  begun  near  Amboy,  San  Bernardino  County,  but  no  salt 
was  marketed. 

Idaho, — The  commercial  salt  deposits  in  Idaho  are  in  Bannock 
County,  near  the  Wyoming  line.  The  salt  is  produced  by  about  half 
a  dozen  small  operators,  and  is  won  by  the  open-pan  process,  with 
heat  applied  directly. 

Kansas, — Kansas  ranked  fourth  in  value  of  salt  production  in  1906, 
the  production  for  this  year  being  2,198,837  barrels,  or  307,837  short 
tons,  valued  at  $681,022.  This  in  comparison  with  the  output  in 
1905  of  2,098,585  barrels,  or  293,802  short  tons,  valued  at  $576,139, 
shows  an  increase  in  1906  of  100,252  barrels,  or  14,035  short  tons,  in 
output  and  $104,883  in  value.  The  average  price  in  1906  was  31 
cents  per  barrel,  or  $2.21  per  ton;  in  1905  this  average  price  was 
27.4  cents  per  barrel,  or  $1.96  per  ton. 
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The  localities  of  commercial  output  were  at  Hutchinson;  Reno 
County;  Ellsworth  and  Kanopolis,  Ellsworth  County;  Anthony, 
Harper  County;  Sterhng  and  Lyons,  Rice  County;  Klingman,  King- 
man  County.  At  Hutchinson,  Ellsworth,  Anthony,  and  Sterling  tne 
open-pan  and  grainer  processes  are  employed,  using  steam,  whfle  at 
KanopoUs,  Lyons,  and  Kingman  the  salt  is  sold  as  rock  salt. 

Louisiana. — ^The  rock  salt  mined  in  Louisiana  is  from  Iberia  Parish, 
the  output  in  1906  being  1,179,528  barrels  or  165,134  short  tons, 
valued  at  $268,005,  as  compared  with  1,055,186  barrels  or  147,726 
tons,  valued  at  $303,507,  an  increase  of  124,342  barrels  or  17,408  short 
tons  in  quantity,  but  a  decrease  of  $35,502  in  value. 

Massa^Tiusetiis, — ^The  small  quantity  of  salt  produced  in  Massachu- 
setts is  obtained  hj  evaporation  of  sea  water  near  Buzzards  Bay. 

Michigan, — ^Michigan,  for  the  last  two  years,  has  produced  a  greater 
quantity  of  salt  than  any  other  State,  but  the  value  of  the  output  has 
been  smaller  than  the  value  of  the  somewhat  smaller  quantity  pro- 
duced in  New  York.  In  1906  the  output  of  Michigan  was  9,936,802 
barrels  or  1,391,522  short  tons,  valued  at  $2,018,760.  In  1905  the 
quantity  was  9,492,173  barrels  or  1,328,904  short  tons,  valued  at 
$1,851,332,  an  increase  in  quantity  of  444,629  barrels  or  62,248  short 
tons,  and  in  value  of  $167,428. 

The  deposits  of  this  State  are  beds  of  rock  salt,  exploited  by  means 
of  wells;  the  artificial  brine  is  converted  into  salt  mostly  by  use  of 
steam  in  the  vacuum-pan  and  grainer  processes,  or  is  used  directly  by 
chemical  works  in  the  making  of  sodium  salts. 

The  commercial  localities  are  Ludington,  Mason  County;  Saginaw 
and  St.  Charles,  Saginaw  County;  Mamstee,  Filer  City,  and  Eastlake, 
Manistee  County;  Marine  City  and  Port  Huron,  St.  Clair  County; 
Delray  (near  Detroit),  Wyandotte,  and  Ecorse,  Wayne  County; 
Midland,  Midland  County,  and  Bay  City,  Bay  County. 

Nevada, — The  commercial  output  of  salt  in  Nevada  is  from  Washoe 
and  Churchill  counties,  and  is  won  from  brine  by  solar  evaporation. 

New  Mexico, — Torrance  County  furnishes  the  only  commercial  salt 
output  reported  from  this  Territory,  the  salt  being  evaporated  from 
brine  by  solar  evaporation. 

New  York. — ^This  State  ranks  first  in  value  of  salt  production  and 
second  in  quantity  of  output,  being  exceeded  in  this  respect,  for  the 
last  two  years,  by  Michigan.  The  output  was  8,978,630  barrels  or 
1,257,008  short  tons,  vahied  at  $2,098,686,  in  1906,  and  8,359,121 
barrels  or  1,170,277  short  tons,  valued  at  $2,167,931,  in  1905,  an 
increase  in  1906  of  619,509  barrels  or  86,731  short  tons  in  quantity, 
and  a  decrease  of  $69,245  in  value. 

The  salt  in  this  State  occurs  as  natural  brine  and  as  rock  salt,  both 
the  rock  salt  and  the  salt  wells  being  of  great  depth.  The  rock  salt  is 
sold  as  such,  or  is  dissolved  and  recrystallized  for  culinary  and  other 
purposes.  The  brine,  either  in  natural  solution  or  artificial  solution 
made  by  water  led  to  the  deposits  through  wells,  is  pumped  into 
covered  vats,  where  it  is  evaporated,  or  it  is  piped  directly  to  chemical 
works  for  the  manufacture  of  sodium  salts. 

The  localities  producing  in  1906  were  the  Onondaga  district  in 
Onondaga  County ,  near  Syracuse ;  at  Cayuga  and  Ithaca,  Tompkins 
County;  Watkins  Glen,  Scliuyler  County;  Perry,  Rock  Glen,  and  Silver 
Springs,  Wyoming  County ;  Le  Roy,  Genesee  Coimty;  Genesee,  Retsof, 
Cuylerville,  and  riftaTd,liN\ii%aton  County. 
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Ohio, — Ohio  is  the  third  State  in  rank  of* salt  production  in  1906. 
The  production  for  1906  was  3,236,785  barrels,  or  453,150  short  tons, 
valued  at  $789,237,  the  largest  production  reported  since  1903.  This 
output,  compared  with  2,526,558  barrels,  or  353,718  short  tons, 
valued  at  $565,946,  in  1905,  shows  an  increase  of  710,227  barrels, 
or  99,432  short  tons,  in  quantity,  and  of  $223,291  in  value. 

The  brine  of  this  State  is  treated  mostly  by  the  vacuum  pan  and 
grainer  processes,  with  direct  application  of  heat  or  by  steam.  Some 
of  the  brine  is  used  as  such  by  the  chemical  works. 

The  commercial  output  in  1906  was  reported  from  Pomeroy.  Meigs 
County;  near  Cleveland,  Cuyahoga  County;  Akron  and  Barberton, 
Summit  County;  Durant,  Morgan  County;  Rittman,  Wayne  County, 
and  Wadswortn,  Medina  County. 

Olcldhoma, — The  commercial  output  from  this  State  is  from  near 
Fei^son,  Blaine  Coimty. 

Pennsylvania. — The  rennsylvania  output  was  from  Allegheny  City, 
Allegheny  County. 

Texa^, — The  output  of  salt  reported  from  Texas  in  1906  increased 
in  value  but  decreased  in  quantity.  In  1905  the  output  was  444,832 
barrels,  or  62  276  short  tons,  valued  at  $142,993,  while  in  1906  it 
was  360,733  barrels,  or  50,502  short  tons,  valued  at  $170,559,  a 
decrease  for  1906  of  84,099  barrels,  or  11,774  short  tons,  in  quantity, 
and  an  increase  of  $27,566  in  value.     The  average  price  was  47  cents 

Eer  barrel,  or  $3.38  per  ton,  in  1906,  as  compart  with  32  cents  per 
arrel,  or  $2.30  per  ton,  in  1905. 

The  commercially  producing  localities  are  Grand  Saline,  Van 
Zandt  Coimty;  Colorauio,  Mitchell  Coimty;  and  Palestine,  Anderson 
County.  The  entire  output  for  1906  was  won  from  brine  by  simple 
solar  or  by  grainer  process. 

There  are  also  many  salt  lakes  or  salines  throughout  Texas,  from 
which  much  salt  is  taken  annually  by  ranchmen,  who  drive  or  ride 
many  miles  for  it.  Some  of  this  salt  yields  the  owner  of  the  lake  a 
certain  sum,  and  much  of  it  is  to  be  had  for  the  getting  out.  While 
no  report  of  this  output  reaches  the  United  States  Geological  Survey, 
it  is  Known  that  from  one  lake  in  Crane  and  Ector  counties  there  is 
taken  out  annually  over  1,500,000  pounds  of  stock  salt,  which  is 
worth  about  $1.50  per  100  pounds.  These  salt  lakes  dry  up  after 
rains' and  leave  a  crust  of  salt  from  one-fourth  to  IJ  inches  thick, 
which  is  raked  up,  loaded  on  wagons,  and  carted  away. 

Vtali, — There  was  an  increase  in  both  quantity  and  value  of  the 
salt  produced  in  Utah  in  1906.  The  output  in  1905  was  177,342 
barrels,  or  24,828  short  tons,  valued  at  $135,465;  in  1906  the  output 
was  262,212  barrels,  or  36,710  short  tons,  valued  at  $169,635,  an 
increase  of  84,870  barrels,  or  11,882  short  tons,  in  quantity,  and  of 
$34,170  in  value. 

The  commercial  source  is  chiefly  the  neighborhood  of  Great  Salt 
Lake,  Salt  Lake  County,  where  salt  is  won  from  the  brine  by  solar 
evaporation.  Other  brine  is  obtained  at  Nephi  City,  Juab  County. 
Rock  salt  is  obtained  near  Gunnison,  Sanpete  County;  in  Sevier 
County;  and  in  Salt  Lake  County. 

Virginia. — ^The  brine  produced  in  this  State  is  used  entirely  for 
chemical  purposes  and  is  obtained  at  Saltville,  Smyth  County.  « 

West  Virginia. — ^The  brine  output  from  this  State  in  1 906  was  from 
near  Maiden,  Kanawha  County,  and  Hartford,  Masow  Covxx^i . 
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DOMESTIC  CONSUMPTION. 

The  following  table  shows  the  increase  in  the  proportion  of  salt 

Sroduced  in  the  United  States  entering  into  domestic  consumption. 
If  the  total  consumption  of  salt  in  the  United  States,  the  quantity  of 
salt  of  domestic  production  used  increased  from  63.5  per  cent  in  1880 
to  95.7  per  cent  m  1906.  The  consumption  of  salt  imported  into  the 
United  States,  however,  decreased  from  36.5  per  cent  of  the  total  in 
1880  to  4.3  per  cent  in  1906,  this  per  cent  being  tne  same  as  in  1905.  The 
actual  consumption  in  1906  was  29,176,973  barrels,  in  1880  9,384,263 
barrels.  The  production  for  the  United  States  in  1880  was  5,961,060 
barrels  and  the  imports  amoimted  to  3,427,639  barrels;  in  1906  the 

Sroduction  had  increased  to  28,172,380  barrels  and  the  imports  had 
ecreased  to   1,247,367  barrels,  which  importation  was  somewhat 
greater  than  that  for  1905. 

Supply  of  salt  for  domestic  consumption,  1880-1906,  in  barreh. 


Source. 


1880. 


Domestic  production. 
Imports 


Total. 
Exports... 


Domestic  eonsomption 

Increase  over  preceding  year 

Percentage  of  unports  to  total  consumption. 


5,961,060 
3,427,639 


1890. 


1900. 


8,876,991 
1,838,024 


9,388,699 
4,436 


10,715,015 
17,597 


9,384,263 


36.5 


10,697,418 

877,610 

17.2 


20,869,342 
1,427,921 


22,297,263 
53,650 


22,243,613 

1,274,634 

6.4 


1905. 


25,966,122 
1,151,133 


27,117,255 
244,555 


26,872,700 

3,755,729 

4.3 


1906. 


28,172,380 
1,247,387 


29,419,747 
342,774 


29,176,973 

2,304,273 

4.3 


IMPORTS  AND  EXPORTS. 

In  1894,  salt,  by  the  tariff  act,  was  placed  on  the  free  Ust,  and 
importations  increased  to  434,155,708  pounds  in  1894  and  to  520,411,- 
822  pounds  in  1896.  In  1897  salt  was  a^ain  made  dutiable,  and  salt 
in  bags,  barrels,  or  other  packages  is  subiect  to  a  duty  of  12  cents  per 
100  pounds  (33.6  cents  per  barrel)  and  salt  in  bulk  is  taxed  8  cents  per 
100  pounds  (22.4  cents  per  barrel).  The  duty  on  imported  salt  in 
bond  used  in  curing  fish  taken  by  licensed  vessels  engaged  in  fishing 
and  in  curing  fish  on  the  navigable  waters  of  the  United  States  or  on 
salt  used  in  curing  meats  for  export  may  be  remitted. 

According  to  figures  obtained  from  the  Bureau  of  Statistics  of  the 
Department  of  Commerce  and  Labor  the  quantity  and  value  of  the 
salt  imported  and  entered  for  consumption  in  the  United  States  in 
the  last  five  years  is  as  follows : 

Salt  imported  and  entered  for  consumption  in  the  United  States,  1902-1906,  in  pouinds. 


Year. 

In  bags,  barrels,  and 
other  packages. 

In  bulk. 

For  the  purpose  of 
curing  fish. 

Total  quan- 
tity. 

Total 

• 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

▼aiOB. 

1902 

1903 

1904 

1906 

1906 

118,480,793 
72,838,011 
60,657,860 
73,252,969 
74,228,878 

1^,304 
250,029 
209,509 
247,853 
257,592 

151,160,362 
147,635,246 
143,903,175 
155,091,301 
150,674,675 

$138,552 
134,714 
135,406 
153,914 

99,878,031 
107,487,450 
118,718.456 

93,972,951 
115,350,107 

186,606 
102,  a06 
123,837 
90,422 
101,326 

309,528,186 
327,060,707 
332,279,481 
322,317,211 
349,262,000 

•647.554 
496,948 
467,754 
499,189 
506.882 
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The  exports  of  salt  of  domestic  production  from  the  United  States 
from  1902  to  1906  is  shown  as  follows: 

Salt  of  domestic  production  exported  from  the  United  States,  1902-1906. 


1905.... pounds..  68,475,356      $239,223 
1906 do. . . .  67, 976, 581        274, 627 


g 


1902.... pounds..  10,188,771    $55,432 

1903 do. . . .  25, 499, 630    95, 570 

1904 do. . . .  27, 928, 090    113, 625 

The  export  trade  has  increased  considerably  in  the  last  five  years, 
rising  from  10,188,771  pounds,  valued  at  $55,432  in  1902,  to  67,976,- 
581  pounds,  valued  at  $274,627  in  1906.  An  increased  exportation 
to  Russia  and  Cuba  account^  for  this. 

The  imports  of  salt  are  chiefly  from  the  United  Kingdom,  the  West 
Indies,  Italy,  and  Canada;  the  exports  are  chiefly  to  Cuba,  Asiatic 
Russia,  the  Dominion  of  Canada,  and  Mexico. 

During  the  fiscal  year  ending  June  30,  1906,  out  of  329,000,000 
ounds  of  salt  imported,  120,000,000  pounds  came  from  the  United 

ingdom,  nearly  93,000,000  pounds  from  the  West  Indies,  and  over 
82,000,000  pounds  from  Italy;  during  the  same  period  out  of  a  total 
of  72,000,000  pounds  exported,  about  29,000,000  pounds  went  to  Cuba 
25,000,000  pounds  to  Asiatic  Russia,  ovct  12,000,000  pounds  to  the 
Dominion  of  Canada,  and  nearly  2,400,000  pounds  to  Mexico.  These 
proportions  of  import  and  export  are  approximately  true  for  several 
years  past,  except  that  the  imports  from  the  West  Indies  fell  off  about 
one-half  from  1903  to  1905  and  rose  again  considerably  in  1906,  and 
that  the  exports  to  Japan  fell  off  from  over  5,000,000  pounds  in  1903 
to  a  few  thousand  pounds  in  1906,  while  during  the  same  period  the 
exports  to  Cuba  rose  from  a  few  thousand  pounds  in  1903  to  nearly 
29,000,000  pounds  in  1906,  and  in  like  maimer  the  exports  to  Asiatic 
Russia  increased  from  about  200,000  pounds  in  1903  to  nearly 
25,000,000  pounds  in  1906. 

WORLD'S    PRODUCTION. 

^In  the  following  table  the  statistics  of  salt  production  in  the  princi- 
pal salt  producing  countries  of  the  world  from  1900  to  1905  are  shown 
as  far  as  statistics  are  available.  The  production  of  Turkey  is  not 
included.  The  industrv  in  that  country^  as  in  Austria-Hungary,  is 
a  Government  monopoly,  with  no  statistics  of  production  puBlished. 
On  accoimt  of  the  unsettled  condition  in  Russia  no  statistics 
available  since  1903. 

The  worlds s  salt  production,  1901-1906,  in  short  tons. 


are 


Year. 

United  Statea. 

United  Kingdom. 

France.** 

Gorman  Empire. 

Quantity. 

Val(«». 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

2,877,912 
3,339,801 
2,856,533 
3,064,200 
3,635,257 

•6,617,440 
5,668,636 
5,286,968 
6,091,222 
6.005,922 

1,997,566 
2,121,147 
2,113,431 
2,118,629 
2,116,609 

$2,864,950 
2,805,838 
2,967,676 
2,900,375 
2.707,622 

1,014,093 
982,479 
1,096,017 
1,292,557 
1,275,361 

12,012,800 
2,605.809 
3,036,930 
3,660,052 
3,594,818 

1,724,747 
1,745,226 
1,867,296 
1.875,733 
1,959.401 

$5,064,500 

ig08 

4,992,600 

IMS 

4,587,767 

1904 

4,693,122 

1906 

4,829,496 

a  Includes  product  of  Algeria. 
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The  world's  salt  production,  1901-1905,  in  short  tons — Continued. 


Year. 

Japan. 

Italy. 

Austria-Hungary  .a 

Quantity. 

Value. 

Quantity. 

479,706 
505,401 
538,480 
511,827 
482,475 

Value. 

Quantity. 

Value. 

1901 

761,575 
684,330 
724,750 
773,776 

$4,459,245 

4,415,145 

4,692.539 

4.852,049 

(ft) 

$668,982 
711,400 
717,466 
713,595 
714,859 

560,725 
575,936 
630,076 
595,335 
609,572 

$15,556,431 

1902 

16,071.930 

1903 

16.180.748 

1904 

16.024.783 

1905 

17,115,539 

Year. 

Russia. 

Spain. 

India. 

Quantity. 

Value. 

Quantity. 

380,363 
470,057 
471,116 
599,292 
543,931 

Value. 

Quantity. 

Value. 

1901 

1,880,438 
2,035,960 
1.828,646 

$3,591,973 
3,894,162 
3.652,074 

$599,934 
707,424 
670,247 
738,348 
736,074 

1,234,839 
1,231,058 
1,002,221 
1,236,702 
1,336,682 

$1,821,764 

1902 

2,481,357 

1903 

2,420,260 

1904 

2,006,830 
198,090 

1905 

Year. 

Canada. 

Other  countrie8.(< 

TotaL 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1901 

59,428 
63,056 
62,452 
68,777 
67,340 

$262,328 
288,581 
297,517 
318,628 
320,858 

541,613 
125,467 
477,000 
584,000 
442.086 

$2,463,670 

970,522 

1,106,000 

1,543,000 

1,841,926 

13,522.025 
13,880,.017 
13,674,341 
14,509,464 
15,071,226 

$45,989,867 
45,613,305 

1902 

1903 

45.858,300 

1904 

47.537.506 

1905 

46,659.327 

o  Government  monopoly. 

b  Production  and  value  in  1904  used  in  making  up  the  total  for  the  world's  production  in  1905. 
c  Production  and  value  in  1903  used  in  making  up  total  for  world's  production  in  1904  and  1905. 
d  Probably  500,000  tons  should  be  added  annually  for  countries  not  furnishing  statistics. 

A  bibliography  of  recent  literature  concerning  the  salt  industry  is 
contained  in  tne  report  for  1905. 

BROMTNE. 

The  bromine  produced  in  the  United  States  in  1906  was  derived 
from  brine  obtained  at  Midland  and  Mount  Pleasant,  Midland 
County,  and  St.  Louis,  Gratiot  County,  Mich.;  Pomeroy,  Meigs 
County,  Ohio;  Allegheny  City,  Allegheny  County,  Pa.;  and  Hart- 
ford, Mason  County,  and  Maiden,  Kanawha  County,  W.  Va.  These 
four  States  produced  in  1906  brine  containii^  an  equivalent  of 
1,283,250  pounds  of  bromine  recovered  as  potassium  bromide,  valued 
at  $165,204.  In  1905  the  production  was  1,192,758  pounds,  valued 
at  $178,914.  This  shows  an  increase  for  1906  of  90,492  pounds  and  a 
decrease  in  value  of  $13,710. 

The  average  price  per  pound  in  1906  was  12.8  cents,  in  1905,  15 
cents,  a  decrease  of  2.2  cents  for  1906.     The  prices  reported  by  the 

Krodycers  varied  from  8  cents  to  20  cents,  the  higher  values  being 
ased  on  old  contracts  and  not  on  the  price  ruUng  for  the  year.  Mich- 
igan furnished  the  greater  part  of  this  output,  the  production  from  the 
other  States  being  nearly  all  by-product  production  from  salt  works. 
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The  following  table  shows  the  production  of  bromine  from  1880  to 
1906,  inclusive: 

Production  and  valu£  of  bromine,  1880-1906. 


1880 pounds. 

-   do... 

do... 

do 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

....:do... 
do... 


1883. 
1884. 
1885. 
1886. 
1887. 
1888. 
1889. 
1890. 
1891. 
1892. 
1893. 
il894. 


404,  690 
301,000 
281, 100 
310,000 
428,  334 
199, 087 
307,  386 
418,  891 
387,  847 
343,000 
379, 480 
348, 399 
379, 444 


$67,  464 

89,  900 

141,  350 

61,  717 

95,  290 

125,  667 

104,  719 

54,  880 

64,  502 

104,  520 

102, 450 


1896. 
1897. 
1898. 
1899. 
1900. 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 


unds. 

517, 421 

$134, 343 

do.... 

546,  580 

144,501 

do.... 

487, 149 

129, 094 

do 

486, 979 

126,  614 

do.... 

433,  004 

108, 251 

do.... 

521,  444 

140,  790 

do.... 

552, 043 

154,  572 

do 

513,  893 

128,  472 

do 

598,  500 

167, 580 

do.... 

.'   897,100 

269, 130 

do.... 

.  1,192,758 

178, 914 

do... 

.  1,283,250 

165, 204 

0 

It  will  be  seen  that  while  there  has  been  a  gradual  increase  in  the 
quantity  of  bromine  produced,  the  value  has  decreased.  This  is 
accounted  for  to  a  large  extent  by  the  imports  of  this  material  from 
Germany,  which  have  cut  the  prices  of  the  United  States  material  so 
much  that  there  is  not  much  profit  in  the  production.  Figures  show- 
ing exports  and  imports  are  not  available.  A  large  quantity  of  the 
United  States  product  was  exported  as  the  bromides  of  potassium, 
sodium,  and  ammonium. 

Free  bromine  is  used  in  the  manufacture  of  some  of  the  aniline 
dyes,  as  a  disinfectant,  and  in  metallurgical  and  chemical  work. 

The  bromine  products  are  various,  but  the  usual  salts  are  the 
alkaline  bromides  used  in  medicine  and  in  photography. 

Details  in  regard  to  the  occurrence  of  bromine  are  given  in  the 
reports  in  Mineral  Resources  for  1904  and  1905. 
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SULPHUR  AND  PYRITE. 


SUIiPHUR. 


OCCURRENCE  IN  THE  UNITED  STATES. 

The  great  production  of  sulphur  in  Louisiana  has  continued,  and 
in  addition  tne  local  demand  lor  sulphur  for  sheep  dip  and  for  use 
in  destroying  vegetable  parasites  has  Tbeen  very  well  met  by  develop- 
ments in  Utah,  ruUy  described  by  Willis  T.  Lee  in  the  Contributions 
to  Economic  Geology  for  1906.*  Sulphur  is  also  developed  near 
Cody,  Wyo.,  and  the  methods  of  mining  and  refining  it  have  been 
described  by  L.  W.  Trumbull,  professor  of  mining  in  the  University 
of  Wyoming  school  of  mines.  ^  The  sulphur  deposits  of  Trout  Creek, 
Mineral  County,  Colo.,  are  being  developed  by  the  Colorado  Sulphur 
Company.^ 

PRODUCTION. 

The  production  of  sulphur  in  the  United  States  increased  from 
181,677  long  tons  in  1905  to  294,153  tons  in  1906.  This  is  substantial 
proof  of  the  success  of  the  Frasch  sulphur  process  in  Louisiana,  a 
success  further  demonstrated  by  numerous  photographs  in  trade 

gapers  of  great  blocks  of  sulphur  solidified  from  the  streams  pumped 
•om  the  Louisiana  wells.^     In  value  the  product  of  1905  was  $3,706,- 
560,  and  for  1906  it  was  $5,096,678. 

The  production  of  the  United  States  since  1880  is  as  follows: 


Production  of  sulphur  in  the  United  States,  1880-1906. 


1880.. long  tons..  536 

1881 do 536 

.do....  536 

.do 893 

.do 446 

.do 638 

-do..-.  2,232 

-do...-  2,679 

-do 

.do...-  402 

-do 

-do.-..  1,071 

-do...-  2,400 

.do....  1,071 


1881. 
1882... 
1883... 
1884... 
1885... 
1886... 
1887 . . . 
1888... 
1889 . . . 
1890... 
1891 . . . 
1892 . . . 
1893 . . . 


121,000 
21,000 
21,000 
27,000 
12,000 
17,  875 
75,000 

100,000 


7,850 


39,600 
80,640 
42,000 


1894. 

1895 

1896 

1897 

1898 

1899 

1900 

1901 

1902 

1903 

1904 

1905 

1906 


long  tons, 
-.do... 
..do... 
..do... 
-.do... 
..do... 
..do... 
.  .do... 
. -do. - . 
..do... 
..do... 
-.do... 
..do.-. 


446 

1,607 

4,696 

2,031 

1,071 

4,313 

3,147 

«  241,  691 

« 207, 874 

«  233, 127 

127, 292 

181,  677 

294, 153 


120,000 

42,000 

87,200 

45, 590 

32, 960 

107, 500 

88,100 

1, 257, 879 

947,089 

1, 109, 818 

2, 663,  760 

3, 706, 560 

5, 096,  678 


a  Lee,  Willis  T.  Cove  Creek  sulphur  beds,  Utah:  Contrib. 
Surrey  No.  315,  pt.  1,  U.  S.  Qeol.  Survey,  1907,  pp.  48&-48Q. 
5  Mines  and  Minerals,  February.  19(17. 
eJlin.  and  Sci.  Press,  August  10. 1907. 
d  Manufacturers'  Record.  May  31, 1906. 
« Includes  the  production  of  pyrlte. 


to  Econ.  Geology  for  1906,  Bull.  U.  S.  Oeol. 
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IMPORTS  AND  EXPORTS. 


For  the  last  few  years  the  consumption  of  sulphur  in  the  United 
States  has  increasedf  quite  regularly,  along  with  the  general  industrial 
growth  of  the  country.  The  imports,  however,  have  decreased,  in 
consequence  of  the  development  of  the  domestic  resources. 

Sulphur  imported  and  entered  for  consumption  in  the  United  S  tales  ^  1902-1906  j  in 

long  tons. 


Year. 

Crude. 

Flowers  of  sul- 
phur. 

Refined. 

All  other,  a 

Total 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

value. 

1902 

170,601 

188,990 

127,996 

82,961 

72,404 

$3,334,002 
3,649,756 
2,462,360 
1,528,136 
1,282,873 

738 
1,854 
1,332 

572 
1,100 

$19,954 
52,680 
39,133 
16,037 
29,566 

14 
160 
163 
779 
709 

$369 

3,746 

4,373 

19,960 

17,918 

27 
29 
41 
27 
28 

$3,325 
3,508 
5,403 
3.352 
3,224 

$3,357,690 

1903 

3,709,600 

1904 

2,511.2» 

1905 

1,567.485 

1906 

i,333,ao 

a  Includes  sulphur  lac  and  other  grades  not  otherwise  provided  for,  bat  not  pyrite. 

In  the  following  table  are  given  the  statistics  of  imports  by  coun- 
tries from  which  the  sulphur  was  exported  to  the  United  States  and 
by  ports  at  which  it  was  received,  for  the  years  1904-1906,  inclusive. 

Statement,  by  countries  and  by  customs  districts,  showing  the  imports  into  the  United 
States  of  crude  sulphur  or  brimstone  each  calendar  year^  1904  to  1906 j  in  long  tons. 


Countries  whence  exported  and  customs 
districts,  through  which  imported. 


COUNTRY. 


1904. 


Quan- 
tity. 


Canada 

United  Kingdom 4,214 

Italy 1 106, 358 

Japan 17, 207 

1,106 


Other  countries. 


Total. 


CUSTOMS  DISTRICT. 


128,885 


Baltimore,  Md 4,844 

Boston  and  Charlestown,  Mass 17,988 

New  Orleans,  La 

New  York,  N.  Y 54,665 

Philadelphia,  Pa 11,050 

Portland,  Me 23,660 

San  Francisco,  Cal 11,601 

Willamette,  Oreg 3,398 

All  other 1, 679 


Total. 


128,885 


Value. 


$96,242 

2,042,467 

301,938 

23,132 


2,463,779 


94,142 
375,799 


1,033,661 

206,666 

459,250 

198,437 

64,642 

31,182 


2,463,779 


1905. 


1906. 


Quan- 
tity. 


18 

1,656 

69,135 

12,307 

85 


83,201 


8,585 


44,062 
3,063 

15,150 

9.145 

2,994 

202 


83,201 


Value. 


Quan- 
tity. 


$472 

35.733 

1,274,014 

210,191 

1,595 


1,522,005 


171,235 


805,041 

47,948 

286,378 

131,795 

75.558 

4,050 


1,522,005 


3,881 

47.G29 

20,848 

46 


72,404 


7,552 

185 

35.796 

5,892 

7.050 

12,192 

3.530 

205 


72,404 


Value. 


S76.0G8 
868.453 
337,323 

1.029 


1.282.873 


150.244 

4.437 

631.9S9 

86,824 

139.5S1 

198.010 

67.»8 

4.456 


1.282,873 


In  1906  the  United  States  exported  22,237  long  tons  of  sulphur, 
valued  at  $460,435. 

SICILY. 

Course  of  trade. — The  Italian  Government  entered  the  sulphur  trade 
during  the  year  1906  in  the  effort  to  benefit  the  Sicilian  industry, 
which  had  lost  the  American  trade  through  the  sucoeo^ul  develop- 
ment of  Louisiana  deposits  by  the  Frasch  process. 
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For  the  past  ten  years  the  Anglo-Sicilian  Company,  a  combination 
of  English,  French,  and  ItaUan  capital,  had  controlled  the  output  and 
sale  of  Sicilian  sulphur.  J^ot  befleving  that  it  would  be  possible  to 
develop  a  ^reat  product  in  Louisiana,  the  company  investea  a  consid- 
erable portion  of  its  profits  in  a  stock  of  sulphur  which  finally  exceeded 
400,000  tons,  for  much  of  which  no  marliet  coutd  be  found.  This 
incubus  caused  the  company  to  sell  out  to  the  Italian  Government  at  a 

frice  reported  in  the  press  at  $12  per  ton  in  Sicily.  This  advent  of  the 
talian  Government  directly  into  the  trade  under  the  title  "Consorzio 
Obligatorio"  is  an  extremely  interesting  commercial  novelty,  which 
the  Government  has  not  been  slow  to  aid  by  such  special  legislation 
as  would  have  probably  been  difficult  for  pnvate  interests  to  obtain, 
particularly  the  granting  of  a  50  per  cent  reduction  in  railroad  rates 
on  sulphur  for  expdrt." 

The  following  table,  obtained  from  information  furnished  by  the 
official  report  Kivista  del  Servizio  Minerario,  gives  the  quantity  and 
value  of  tne  sulphur  produced  in  Italy  since  1901 : 


Production  o/tulphar  in  Italy.  1901-1906. 


ieOl..loDg  tODH.. 

1902 do.... 

1903 do 


554, 006  SIO,  358, 496 
530,938  10,068,811 
545,030       10,278,193 


1904.. long  tons..  519,255        $9,740,776 

1905 :do....  659,967        10,269,363 

1906 Jo....  491,942         8,882,163 


Producliim  of  eulphur  in  lUit;/  in  ISCi,  Inj  dittricls. 

Boloffna , long  luiia. .  22, 107  $433, 498 

CaltaniMetta <lo....  463,770  8,363,718 

Flotetice do....  278  5,481 

Naples do....  5,786  89,466 

Total do....  491,942    8,882.163 

Exports. — The  production  of  Sicily,  the  dominating  factor  of  the 
worlfTs  supply,  has  fluctuated,  as  is  shown  by  the  following  table  of 
exports  furnished  by  Mr.  Alfred  S.  Malcomson,  of  New  Yorl: 

Total  exporli  of  sulphur  from  Stdly,  1903-1906,  by  couiUHa,  in  long  tont. 


c™n,„. 

,«.. 

ISH. 

l^ 

,«.. 

ss 

74. 3U 
32,SB3 

II 

I5.0fiS 

4'.(m 

■II 

475,08 

23.374 

TS.OIB 

20,130 

lOoinBO 
24,  «T 

2sni 

22,756 

i; 

m 

1 

332 

ScMMllniviii;'!!"!."!-.!!  - 

u'.m 

uSiJ^stX!""::- ::;:;:.::::::...: 

T""' --- 

47.^746 

456.  M» 

387,432 

aDHly  Cqds.  Kep..  Su,  2671,  Seplc 

libera),  1 

M. 

4  ' 
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The  following  table  shows  the  quantity  of  Sicilian  sulphur  received 
at  the  different  ports  of  the  United  States  in  1906: 

Sicilian  sulphur  received  at  Die  different  ports  of  the  United  States  in  1906 ^  in  long  tons. 


New  York 36,798 

Philadelphia 850 

Boston 3,672 

New  Orleans 185 


Portland,  Me 7,050 

Other  porta 74 


Total 47,629 


The  stocks  of  sulphur  on  hand  in  Sicily,  according  to  Mr.  Malcom- 
son,  during  the  years  from  1901  to  1906,  inclusive,  are  shown  in  the 
following  table: 

Stocks  of  sulphur  on  hand  in  Sicily ^  1901-1906,  in  long  tons. 


1901 310, 123 

1902 339, 113 

1903 361, 220 


1904 396, 541 

1905 462, 437 

1906 525, 115 


WORLD'S  PRODUCTION  OF  SULPHUR. 

The   following   table   shows   the   estimated  quantity   of   sulphur 
produced  by  all  countries  for  the  years  1904  to  1906,  inclusive: 

World's  production  of  sulphur ^  1904-1906^  in  metric  tons. 


Country. 


United  States 

Austria  

Chile 

Prance 

Greece 

Hungary 

Italy 

Japan 

Spain 

Sweden 

Total... 


1904. 

Quantity. 

Value. 

129,329 

1^2,663,760 

a  2, 141 

42,816 

3,695 

131,214 

a834 

16,673 

1,226 

26,613 

143 

4,405 

627,563 

9,740,776 

25,687 

278,063 

a2,232 

44,632 

36 

748 

692,684 

10,733,318 

1905. 


Quantity. 


184,684 

1,700 

3,510 

740 

1,126 

136 

668,927 

24,419 

2,286 


Value. 


$3,706,660 

32,292 

123,647 

14,067 

23,353 

4,060 

10,269,363 

259,660 

43,421 


1906. 


Quantity. 


298,869 
M,579 
«>4,000 

6789 
M,200 

M40 

499,814 

6  24,000 

62,263 


787,426 


14,476,403 


Value. 


$5,096,678 

630,000 

6125.000 

615,000 

624,000 

64,200 

8,882,163 

6250.000 

643,000 


832,644       14,470,041 


a  Estimated  sulphur  content  of  ores. 


6  Estimated. 


PYRITE. 


PRODUCTION  BY  STATES. 

Pyrite  production  increased  from  253,000  long  tons  in  1905  to 
261,422  long  tons  in  1906.  The  price,  however,  snowed  the  strained 
condition  of  the  sulphur  industry  and  declined  from  an  average  for 
the  year  1905  of  $3.71  per  ton  to  $3.56,  causing  the  total  value  to 
decrease  slightly,  from  $938,492  in  1905  to  $931,305  in  1906. 

Pyrite  burning  entered  significantly  into  the  sulphuric  acid  business 
in  1882,  when  the  product  was  12,000  tons.  In  the  next  year  the 
Davis  mine  in  Massachusetts  was  opened  and  effected  a  large  in- 
crease. In  1885  the  product  had  increased  fourfold;  five  years 
later  it  nearlv  doubled  again,  and  has  rapidly  increased  since.  The 
growth  has  been  due  not  only  to  the  cneapness  of  this  source  of 
sulphur  but  to  tYie  \iae>  oi  \3tift  cvxiAfcx  vel  the  blast  furnace. 


SULPHUR   AND   PYRITE. 
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After  the  celebrated  Davis  mine  in  Massachusetts,  Virginia  devel- 
oped the  dominant  position  in  the  supply  and  even  increased  its 
product  in  1906,  as  is  shown  in  the  following  table: 

Prodiu^ion  of  pyrite  in  the  United  States,  1904^1906,  by  States,  in  long  tons. 


stAte. 


Alabama  and  Georgia . . . 

California 

Indiana 

Massachusetts  and  New 

Jersey 

New  York 

Ohio 

Virginia 

Total 


1904. 


Quan- 
tity. 


18,360 

26,902 

4,465 

26,552 

5,285 

4,837 

120,671 


207,081 


Value. 


$76,101 

132,905 

16,242 

115, 184 
17,705 
15,918 

440,753 


814,808 


Aver- 
age 
price 
per 
ton. 


$414 
494 
3.64 

4  34 
3.35 
3.29 
3.65 


3.93 


1905. 


Quan- 
tity. 


19,928 

61,748 

3,107 

a  24, 155 

11,935 

8,944 

123,183 


Value. 


$71,863 

247,712 

11,491 

108,765 
39,883 
32,770 

426,008 


253,000 


938,492 


Aver- 
age 
price 
per 
ton. 


$3.61 
401 
3.70 

450 
3.34 
3.66 
3.46 


3.71 


1906. 


Quan- 
tity. 


26,173 

52,926 

2,579 

(«•) 
e  46, 218 

4,732 
128,794 


261,422 


Value. 


$78,817 

236,867 

7,179 

(*) 
cl62,615 
14,439 
431,388 


931,305 


Aver- 
age 
prloe 
per 
ton. 


$3.01 
448 
2.78 


3.52 
3.05 
3.35 


3.56 


a  Includes  the  production  of  South  Dakota. 

fr  Included  in  New  York. 

c  Includes  the  production  of  Massachusetts. 

Production  of  pyrite  in  the  United  States,  1882-1906. 


1883 . . . 

...do 

1884... 

...do.... 

1885... 

.  ..do 

1886 . . . 

...do.... 

1887 .. . 

...do 

1888 . . . 

...do.... 

1889 . . . 

...do.... 

1890 . . . 

...do 

1891 . . . 

...do 

1892 . . . 

...do.... 

1893 . . . 

...do.... 

1894 . . . 

...do 

12,000 

25,000 

35,000 

49,000 

55,000 

52,000 

54,331 

93, 705 

99,854 

106, 536 

109, 788 

75, 777 

105, 940 


172,000 
137, 500 
175,000 
220,500 
220,000 
210,000 
167,  658 
202, 119 
273, 745 
338, 880 
305, 191 
256, 552 
363,134 


1895.. long  tons 


1896 

1897. 

1898. 

1899. 

1900. 

1901. 

1902. 

1903. 

1904. 

1905. 

1906. 


do 
.do., 
do. . 
do., 
do., 
do., 
do., 
do., 
.do. . 
do., 
do.. 


99,549 

115, 483 

143, 201 

193, 364 

174, 734 

204,  615 

o  241,  691 

o  207, 874 

o  233, 127 

207, 081 

253,000 

261,422 


$322, 845 
320, 163 
391, 541 
593,  801 
543,249 
749, 991 

1, 257,  879 
947, 089 

1, 109, 818 
814, 808 
938, 492 
931,  305 


The  more  careful  attention  paid  to  waste  products  in  copper,  lead, 
and  precious  metal  smelting  will  lead  in  the  near  future  to  the  pro- 
duction of  much  sulphuric  acid,  and  these  sources  must  be  taken 
into  account. 


IMPORTS. 


The  same  utilization  of  the  residues  from  pyrite  burning  which  has 
given  stability  to  production  in  the  Unitea  States  has  also  upheld 
the  imports,  for  tne  large  importing  concerns  profit  by  the  small 
percentage  of  copper  in  the  Spanish  ores. 

Imports  of  pyrite  containing  not  more  than  S.5  per  cent  of  copper,  1901-1906. 


1901 . .  long  tons . .     403, 706      |1, 415, 149 

1902 do....     440,363        1,650,852 

1903 do....     420,410        1,636,450 


1904 . .  long  tons . .     422, 720      $1, 533, 997 

1905 do....     511,946        1,774,379 

1906 do....     598,078        2,148,558 


a  Includes  production  of  natural  sulphur. 
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WORLD'S  PRODUCTION  OF  PYRITE. 

Taking  the  whole  world  into  consideration  the  trade  in  pyrite 
shows  the  following  position:  In  1904  the  product  actually  mar- 
keted as  pyrite  (that  is,  chiefly  for  its  sulphur  content,  which  was 
reckoned  at  45  per  cent)  amounted  to  1,693,492  long  tons,  displac- 
ing 762,071  long  tons  of  sulphur.  In  1905  the  corresponding  figures 
were,  pyrite  1,742,686  long  tons,  equivalent  to  784,209  long  tons  of 
sulphur  displaced. 

World's  production  of  iron  pyrite  and  quantity  of  sulphur  displaced^  1901-1905,  in  long  tons. 


Country. 


Spain 

Franceo 

Portugal 

United  States 

Germany , 

Norway 

Hungary 

Italy 

Canada 

Newfoundland 

Russia 

United  Kingdom 

Bosnia  and  Herzegovina. 

Belgium 

Sweden 


1901. 


393,397 

302,605 

331,641 

234,825 

154,054 

100,283 

92,428 

87,969 

31,483 

7,532 

30,248 

10,241 

4,498 

Nil. 


Total 1, 782, 104 

Sulphur  displaced  c |       801,947 


1902. 

1903. 

\JM. 

142,708 

153,543 

159,292 

313,204 

a  324, 212 

267,268 

407,173 

370,253 

377,540 

207,874 

233,137 

253,000 

162, 613 

168,307 

172,030 

101,016 

127,887 

131,490 

104,806 

05,560 

05,618 

91,704 

99,857 

110,240 

31,800 

33,030 

29,499 

26,000 

42,000 

60,200 

26,048 

22,420 

(«») 

9,168 

9,639 

10,287 

5,088 

6,484 

10,256 

699 

709 

1,058 

(*) 

7,670 

15,705 

1,629,901 

1,604,717 

1,603,492 

733,455 

762,623 

762,071 

1905. 


176,258 
262,907 
346,028 
261,422 
182,448 
159,461 
105,165 
115,814 
29.236 
50,720 

12,186 

18,745 

961 

20,435 


1,742,686 
784,200 


^Includes  Algeria. 

^  Statistics  not  available. 

c  Based  on  estimated  45  per  cent  of  sulphur  content. 


CONSUMPTION  OF  SULPHUR  IN  THE  UNITED  STATES. 

The  consumption  of  domestic  and  imported  sulphur  and  of  the 
sulphur  content  of  domestic  and  imported  pyrite,  which  taken 
together  constitute  the  total  domestic  consumption,  is  given  in  the 
f  OHO  wing  table: 

Consumption  of  sulphur  in  the  United  States,  1904-1906,  in  long  tons. 


Source. 


Domestic  sulphur  and  sulphur  content  of  pyrite. 

Imported  sulphur 

Sulphur  content  of  imported  pyrite  « 


1H04 


Total  domestic  consumption . 


220,478 
129,532 
190,224 


540,234 


o  Based  on  average  sulphur  content  of  45  per  cent. 


1905. 


205,527 

84,330 

230,376 


610.242 


1906. 


411,703 

74,441 

269,135 


755,360 


BARYTES. 


By  Ernest  F.  Burchard. 


CHARACTER. 


Barytes  or  heavy  spar  is  barium  sulphate,  the  chemical  formula  of 
which  is  BaSO^.  The  mineral  is  composed  of  barium  monoxide 
(baryta,  BaO),  65.7  j)er  cent;  sulphur  trioxide  (SOj),  34.3  per  cent. 
The  specific  gravity  is  4.3  to  4.6;  the  hardness,  2.5  to  3.5.  Barytes 
is  usually  a  white,  opaque  to  translucent  crystalline  material,  about 
as  hard  as  calcite,  but  differing  from  the  latter  by  its  greater  weight 
and  the  fact  that  it  does  not  effervesce  with  acids.  A  common  form 
of  the  mineral  is  that  of  an 'aggregate  of  straight  or  slightly  curved 
plates.  It  also  occurs  in  granular,  fibrous,  and  earthy  masses,  and  in 
stalactitic  forms,  as  well  as  in  single  and  clustered  crystals.  In  nature 
the  material  is  rarely  pure,  the  most  common  impurities  being  silica, 
lime,  magnesia,  and  the  oxides  of  iron  and  aluminum.  Commercial 
grades  as  mined  carry  95  to  98  per  cent  barium  sulphate  and  1  to  3 
per  cent  silica. 

DISTRIBUTION. 

Barytes  occurs  commonly  in  veins  as  a  gangue  of  metallic  ores,  and 
also  in  veins  in  sandstone  and  limestone,  or  as  a  replacement  of  lime- 
stone. Differential  weathering  of  the  limestone  ana  barytes  has  given 
rise  to  deposits  of  barytes  embedded  in  residual  clay.  It  thus  may 
have  a  wide  range  in  geologic  age  and  an  extensive  distribution.  The 
principal  sources,  however,  are  limited  to  two  districts — that  of  Mis- 
souri and  the  Appalachians.  In  Missouri  the  counties  of  Washington, 
St.  Francois,  Crawford,  Cole,  and  Miller  are  producers,  Washington 
County  furnishing  three-fourths  of  the  output  of  the  State.  The 
Appalachian  district  includes  contiguous  portions  of  Virginia,  Ten- 
nessee, and  North  Carolina.  Considerable  barytes  has  been  found  also 
in  the  Cumberland  Valley  in  southern  Pennsylvania,  although  but  little 
has  been  produced  there. 

USES  AND  REQUIREMENTS. 

One  of  the.princip«tl  uses  of  barytes  is  as  a  white  pigpaent;  and,  in 
order  that  the  material  may  be  suitable  for  such  use,  it  must,  when 
cleaned,  be  free  from  calcium  carbonate,  silica,  iron  oxide,  or  manga- 
nese oxide.  Other  uses  are  in  the  manufacture  of  paper,  cloth,  rubber, 
barium  salts,  and  as  an  adulterant. 
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PREPARATION. 

The  principal  steps  in  the  preparation  of  barytes  for  market  are 
hand  coobing,  sorting,  crashing,  washing  or  jigging,  bleaching,  grind- 
ing, and  pmverizing.  Such  associatecf  minerals  as  galena,  quartz, 
caTcite,  and  limonite,  when  occurring  massive  or  as  surface  stains  on 
the  barytes,  can  be  removed  largely  by  hand  cobbing  during  mining; 
but  when  galena  or  iron  stains  are  scattered  through  the  materid, 
crushing  and  washing  may  serve  to  clean  the  barytes  completely. 
The  greater  portion  of  the  material  that  is  mined  is  bleached. 

DEVEIiOPMENT  AND  TRADE  CONDiriONS. 

Deposits  of  barytes  in  general  are  so  scattered  and  so  small  that  the 
problems  connected  with  their  exploitation  are  those  of  handling  the 
material  and  getting  it  to  market  rather  than  of  mining.  The  problem 
that  confronts  the  manufacturer  at  times  is  the  difficulty  of  accumu- 
lating sufficient  barytes  to  keep  a  mill  running  continuously.  Where 
barytes  occurs  in  residual  clay  and  soil  the  best  way  to  handle  it  would 
be  with  steam  shovel  and  log  washer;  but  since  few,  if  any,  deposits 
are  large  enough  to  warrant  the  installation  of  such  a  plant,  and  water 
is  not  everywhere  plentiful,  the  slower  hand  methods  of  mining,  cob- 
bing, and  rocking  must  be  employed.  The  workings  in  the  Appa- 
lachian district  usually  consist  of  open  cuts,  and  in  Missouri  of  "gopher 
holes."  The  deposits  at  present  worked  in  the  Appalachain  district 
lie  in  valleys  within  a  short  wagon  haul  of  a  railroad,  but  good  and 
abundant  deposits  still  exist  too  remote  from  railroads  to  be  worked. 
In  some  instances  deposits  are  worked  where  the  cost  of  teaming  b 

freater  than  the  cost  of  mining.  Mills  are  situated  at  Bristol,  Hona- 
er,  Lynchburg,  Pounding  Mul,  and  Richmond  (a  new  mill),  Va.,  at 
Knoxville  and  Sweetwater,  Tenn. ,  and  at  Stackhouse,  N.  C. 

The  mill  at  Sweetwater,  Tenn.,  together  with  the  general  processes 
for  milling  barytes  and  converting  part  of  it  into  barium  sulphide 
has  been  described. ° 

The  ore  is  mined  in  the  Sweetwater  district  on  royalty  from  open- 
ings about  3i  miles  south-southwest  of  the  town,  near  the  border  of 
Monroe  County,  where  it  is  found  in  pockets  of  clay  overlying  Knox 
magnesian  limestone.  The  clay  cover  is  very  deep,  40  feet  or  more 
in  places.  The  barytes  occurs  in  nuggets,  lumps,  and  bowlders,  from 
the  size  of  an  egg  to  that  of  a  flour  barrel.  The  material  is  stained  on 
outside  surfaces  and  in  cracks  by  iron  oxide  and  is  mixed  with  a  small 
proportion  of  chert  and  limonite.  The  Sweetwater  barytes  yields 
reaaily  to  grinding  and  improves  in  whiteness  with  depth  of  workings, 
which  have  reached  about  100  feet. 

Developments  are  reported  to  be  particularly  active  in  southeni 
Virginia,  and  production  has  been  oegun  in  Alabama.  WitJiout 
exception  the  producers  of  barytes  in  the  Appalachian  district  have 
found  trade  conditions  better  in  1906  than  in  tne  preceding  year.  The 
demand  increased  during  the  year  until  it  exceeded  the  supply,  and 
consequently  prices  became  higher.  The  inability  of  supply  to  meet 
demand  was  aue  to  a  scarcity  of  available  ore  in  some  places  which 
had  formerl}"  been  steady  producers  and  to  failure  of  transportation 
facilities  at  critical  times.     A  further  result  of  the  exhaustion  of  old 
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deposits  has  been  the  development  of  others  not  so  favorably  located 
for  cheap  mining  and  transportation.  In  Cocke  County  a  fissure  vein 
carrying  7  feet  of  crystalline,  high-grade  bavytes  has  been  reported 
opened  at  a  depth  oi  150  feet.  From  other  localities,  particularly 
(Jaston  County,  N.  C,  quantities  of  good  ore  are  reported  as  available. 

Although  but  a  comparatively  small  quantity  of  barytes  was  pro- 
duced in  Kentucky  in  1906,  preparations  have  been  made  that  will 
insure  a  larger  output  in  1907.  The  localities  thus  affected  are  in 
Caldwell,  Bourbon,  Boyle,  Garrard,  Hubbell,  Jessamine,  and  Lincoln 
counties.     A  50-ton  mill  is  planned  to  be  built  at  Nicholasville. 

The  barytes  or  "tiff"  industry  in  Missouri  is  operated  on  a  princi- 
ple similar  to  that  in  the  Appalachian  district.  Mills  are  located  at 
St.  Louis  and  at  Mineral  Point,  and  materials  mined  in  a  small  way 
from  shallow  holes  are  brought  by  the  mill  agents,  who  make  weekly 
rounds  through  the  "tiff"  district,  which  is  mainly  in  Washington 
County.  Here  mining  is  done  largely  under  lease,  royalties  running 
from  25  to  50  cents  per  ton,  the  price  paid  the  miner  being  regulated 
by  the  market.  The  barytes  occurs  in  scattered  deposits  in  Washing- 
ton and  adjacent  counties.  The  country  rock  is  principally  cherty 
magnesian  limestone  of  Ordovician  age,  associated  with  strata  of  sand- 
stone and  chert.  The  barytes  occurs  massive,  filling  veins  and  mixed 
with  other  minerals,  particularly  lead.  It  occurs  also  in  lenticular 
sheets,  forming  large  bodies  with  red  clay  between  the  layers  and 
suggesting  that  the  barytes  has  replaced  a  series  of  thin  beds  of  lime- 
stone. Over  the  surface  of  this  district  weathering  has  reduced  the 
limestone  to  red  clay  to  great  depthsj  and  the  barytes,  being  more 
resistant  than  the  limestone,  remains  m  the  clay.  It  is  thus  found 
from  the  grass  roots  down  to  solid  rock,  in  masses  of  more  or  less 
richness,  mixed  with  clay,  chert,  and  galena.  The  barytes  occurs  in 
loose  liunps  from  the  size  of  an  egg  to  that  of  a  bushel  measure.  The 
associated  iron-oxide  scale  and  galena  cubes  are  chipped  off  by  hand, 
and  the  latter  are  saved  to  be  sold  as  a  by-product,  since  surface  lead 
mining  has  ceased  to  be  of  primary  importance  in  this  district. 

The  conditions  of  trade  m  Missouri  during  1906  were  highly  satis- 
factory to  the  majority  of  producers.  Increased  demand,  with  prices 
trending  steadily  higher,  is  the  general  record. 

PRODUCTION. 

In  1906  the  quantity  of  crude  barytes  mined  in  the  United  States 
amounted  to  50,231  short  tons,  valued  at  $160,367.  This  value  is  that 
of  the  crude  barytes  at  the  mines,  hand  cobbed,  and  ready  for  ship- 
ment to  the  mill.  This  production  shows  an  increase  in  quantity  of 
1,996  tons,  and  in  value  of  $11,564,  over  that  of  1905,  which  was 
48,235  short  tons,  valued  at  $148,803.  The  value  per  ton  shows  the 
following  steadily  increased  averages  since  1904:  1904,  $2.66;  1905, 
$3.08;  and  1906,  $3.19. 

Of  the  States  producing  barytes  Missouri  still  ranks  first,  and  shows 
an  increased  production  for  1906.  Virginia  reports  a  largely  increased 
production,  and  Alabama  enters  the  field  as  a  producer. 

In  addition  to  the  quantity  of  crude  barytes  reported  as  mined  in 
the  United  States  there  has  been  reported  as  refined  by  mills  in  Mis- 
souri, North  Carolina,  and  Tennessee  together  a  total  of  26.261  short 
tons,  valued  at  $343,675,  and  from  Virginia  alone  14,388  snort  tons, 
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valued  at  $175,432.  This  gives  an  average  value  for  refined  barytes 
of  $12.77  per  short  ton  throughout  the  country,  and  this  average  is  a 
very  representative  figure.  From  50  to  88  per  cent  of  the  refined 
barytes  was  floated  for  pigment  at  the  various  mills,  while  the  remain- 
der was  sold  for  other  purposes,  including  manufacture  of  cloth, 
paper,  and  barium  salts. 

The  following  tables  give  the  quantity,  total  value,  and  average 
price  per  ton  of  the  barytes  produced  in  the  United  States  in  19(5, 
1905,  and  1906,  by  States,  and  the  annual  output  since  1882: 

Production  of  crude  barytes  in  the  United  Staien,  1904^1906,  by  States,  in  short  tons. 


19(>L 

1905. 

1906. 

State. 

Quantity. 

Value. 

ATcr- 
age 

price 
per 
ton. 

Quantity. 

1 
Value. 

• 

Aver- 
Bge 

price 
per 
ton. 

Quantity. 

Value. 

Aver- 

pn<^ 
per 
ton. 

MiflBOiiri 

North  Carolina. 

Tennemee 

Virginia 

Other  States 

25,498 

13,413 

M5,602 

11,214 

175,592 
33,990 
34,024 
31,452 

S2.96 
2.53 
2.18 
2.80 

26,761 
5,519 

ft9,487 
6,468 

184,095 
21,545  1 
15.325 

27,838  1 

t3.14 
8.90 
1.62 
4.30 

28.869 

(«) 

6,247 
11.775 
e4,340 

198.479 

(«) 

8.782 
45.336 
12,770 

$3.24 

3.85 
2.94 

Total 

65,727 

174.958 

2.66 

48,235 

148,803  , 

1 

3.08 

50.231 

160,967 

3.19 

a  Included  in  Other  Staten. 

b  Includes  a  small  production  from  Kentucky. 

<?  Includes  the  proauction  of  Alabama,  Kentucky,  and  North  Carolina. 

Production  of  (rude  harytejty  1882-1906. 


Short  tons. 

1882 22,400 

1883 30,240 

1884 28,  000 

1885 16,800 

1886 11,200 

1887 16,800 

1888 22,400 

1889 21,460 

1890 21,911 

1891 31,069 

189^ 32,108 

1893 28,970 

1894 23,335 


Short  tons. 

1895 21,529 

1896 17,068 

1897 26,042 

1898 31,306 

1899 41,894 

1900 67,680 

1901 49,070 

1902 61,668 

1903 50,397 

1904 , 65,727 

1905 48,235 

1906 50,231 


IMPORTS. 

A  ruling  of  interest  and  importance  to  manufacturers  of  barium 
compounds  is  the  decision  of  the  Treasury  Department  of  July  26, 
1906.  By  the  terms  of  this  decision  precipitated  barium  carbonate 
became  dutiable  at  the  rate  of  25  per  cent  ad  valorem  under  the 
provisions  of  paragraph  3  of  the  tariff  act  of  1897.  Up  to  November, 
1901,  barium  carbonate,  or  witherite,  had  been  on  the  free  list;  at  that 
time  it  was  made  dutiable,  but  the  duty  was  soon  set  aside.  Thus  for 
several  years  previous  to  1906  the  material  was  imported  duty  free  under 
the  name  witnerite,  or  native  carbonate.  This  gave  opportunity  for 
large  quantities  of  precipitated  carbonate  to  be  brought  into  the  coun- 
try under  an  erroneous  designation.  The  addition  of  the  duty  to  pre- 
cipitated carbonate  has  permitted  a  revival  of  its  manufacture  in  this 
country,  and  at  present  at  least  one  plant,  that  of  the  W.  D.  Giknan 
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Company,  at  Sweetwater,  Tenn.,  is  engaged  in  its  production.  This 
plant  has  an  output  of  2  tons  daily  and  is  producing  an  excellent  grade 
of  material,  testing  98.5  per  cent  BaCOj. 

In  the  following  table  are  given  the  quantity  and  value  of  the  manu- 
factured and  crude  barytes  imported  into  the  United  States  since  1902: 

Barytes  imported  and  entered  for  consumption  in  the  United  Slates,  190S-1906,  in  short  tons. 


Year. 


1902 
1908 
1904 
1905 
1906 


Manofactored. 


Quantity. 


8,908 
5,716 
6,630 
4,803 
4,807 


Value. 


937,389 
48,726 
48,658 
89,803 
37,296 


Unmanafactured. 


Quantity. 


3,929 
7,105 
7,492 
14,256 
9,190 


Value. 


$14,822 
22,777 
27,363 
62,459 
27,584 


The  table  below  gives  the  kind  and  value  of  the  imports  of  various 
other  barium  compounds  in  1904,  1905,  and  1906: 

Valtie  of  the  imports  of  barium  compounds  in  1904,  1905,  and  1906. 


Barium  compound. 


Witherite.  barium  carbonate 

Barium  binoxide 

Barium  chloride 

Blanc  fixe,  or  artificial  barium  sulphate 

Total '. 


1904. 

1905. 

$46,133 

102,076 

43,694 

50,901 

$45,073 

111,856 

47,386 

53,112 

242,804 

257,427 

1906. 


$55,405 

152,403 

65,242 

61,961 

335,011 


CANADIAN  PRODUCTION. 

According  to  the  Geological  Survey  of  Canada  there  were  produced 
in  1906  in  the  Dominion  4,000  short  tons  of  barytes,  valued  at  $12,000, 
as  against  3,360  short  tons,  valued  at  $7,500,  in  1905. 

STRONTIUM. 

The  most  common  ores  of  strontium  are  celestite,  the  sulphate  of 
strontium  (SrSO^),  and  strontianite,  the  carbonate  of  strontium 
(SrCOj).  Celestite  occurs  associated  with  limestones,  and  also  with 
beds  of  clay,  rock,  salt,  gypsum,  and  deposits  of  sulphur.  Localities 
where  it  has  been  observed  in  the  United  States  are  on  Drummond 
Island,  Lake  Huron;  Put-in-Bay,  Lake  Erie,  Blair  County,  Pa.; 
Brown  County,  Kans. ;  and  about  5  miles  north  of  Austin,  Tex.  The 
latter  deposit  was  described  by  Dr.  J.  H.  Pratt"  in  1905,  and  in  1907 
it  was  visited  by  Mr.  F.  L.  Hess,  of  the  United  States  Geological 
Survey,  who  reports  the  presence  of  strontianite  in  the  deposit  as  an 
alteration  product  of  the  celestite. 

No  strontium  ore  was  shipped  from  the  Texas  deposit  in  1906,  and 
no  production  has  been  reported  from  the  United  States.  Limited 
quantities  of  the  material  are  converted  in  Germany  into  the  soluble 
salt  strontium  nitrate,  which  is  used  chiefly  to  produce  red  fire  in 
pyrotechnic  displays. 


a  Pratt,  J.  H.,  Mineral  Resources  United  SUtes  for  1904,  U.  S.  Geol.  Surrey,  1905,  pp.  UQl-WSl.. 
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Imports. — Strontium  salts  valued  at  only  $108  were  reported  by  the 
Bureau  of  Statistics  for  1906.  This  does  not  represent  tne  total  value 
of  this  material  imported,  since  a  single  firm  manufacturing  pyro- 
technic goods  has  reported  an  annual  consumption  of  $5,000  worth  of 
strontium  nitrate,  which  it  imports  from  Griermany.  Evidently  the 
importation  has  been  reported  as  some  other  substance,  or  else  it  has 
been  grouped  with  other  materials. 

RECEira  lilTBRATURE. 

The  following  papers  represent  the  important  articles  of  recent  date 
pertaining  to  the  occurrence  and  technology  of  bfirytes: 

Engineering  and  Mining  Journal.     Barytes:  Mineral  industry  during  1905,  New 
York,  1906,  pp.  42-45. 

Higgins,  Edwin.     Barytes  and  its  preparation  for  the  market:  Eng.  News,  vol.  53, 
February  23,  1905,  pp.  196-198. 

JuDD,  Edward  K.      The  barytes  industry  of  the  South:   Eng.  and  Min.  Joor., 
April  20,  1907,  pp.  751-753. 

Lakes,  Arthur.    A  new  and  large  deposit  of  barytes  in  Idaho:  Min.  Reporter, 
August  16,  1906. 

Miller,  A.  M.    The  lead  and  zinc  bearing  rocks  of  central  Kentucky,  with  notes 
on  the  mineral  veins:  Kentucky  Geol.  Survey  Bull.  No.  2,  1905,  pp.  24-35. 

Pratt,  Joseph  Hyde.     Production  of  barytes  in  1904:   Mineral  Resources  U.  S. 
for  1905,  U.  S.  Geol.  Survey,  1906,  pp.  1095-1101. 

Stose,  George  W.      Barite  in  southern  Pennsylvania:  Bull.  U.  S.  Geol.  Survey, 
No.  225,  1904,  pp.  515-516. 
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INTROBUCTIOIS^. 

The  materials  grouped  here  under  the  head  of  mineral  paints  in- 
clude such  iron  ores  as  are  ground  and  used  in  the  manuiacture  of 
metallic  paints;  ochers  and  other  clays,  rich  in  iron  oxide,  which  are 
used  for  the  yellow  and  brown  pi^ents  (ocher,  umber,  sienna)  and 
which  are  occasionally  roasted  to  give  red  pigments,  ana  fine-grained 
slates  and  shales  of  attractive  colors,  which  are  ground  for  use  as 
paints.     Many  other  minerals  or  mineral  producte  are  used  in  the 

Eaint  trade,  such  as  graphite,  chrome,  talc,  asbestos,  barytes,  etc., 
ut  they  are  disregarded  nere,  being  reported  in  other  sections  of  the 
volume.  Other  paints,  as  Venetian  red,  litharge,  white  lead,  orange 
mineral,  etc.,  are  purely  chemical  products,  and  as  such  do  not, 
strictly  speaking,  come  within  the  scope  of  this  volume,  though  a 
brief  statement  as  to  their  production  is  given  for  comparison.  Zinc 
white  is,  however,  included,  as  it  is  made  directly  from  tne  ore  without 
previous  matallurgical  processes. 

PRODUCTION. 

In  1906  the  total  production  of  the  natural  pigments,  consisting  of 
metallic  paint  and  mortar  colors,  ocher,  umber,  sienna,  zinc  wmte, 
slate,  and  carbonaceous  shales  and  schists  amounted  to  124,601  short 
tons,  valued  at  $6,521,104,  as  against  125,202  short  tons,  valued  at 
$6,245,173,  in  1905,  a  decrease  of  601  short  tons  in  quantity  in  1906, 
but  an  increase  of  $275,931  in  value. 

The  decrease  in  quantity  is  due  chiefly  to  greater  care  in  eliminating 
from  the  statistical  returns  such  pigments  as  are  not  directly  manu- 
factured from  mineral  raw  materials.  On  examining  the  table  it 
will  be  seen  that  the  decrease  fell  almost  entirely  in  the  undefined 
class  of  ^^  other  pigments,"  while  all  of  the  true  mineral  paints  showed 
a  decided  increase,  except  umber  and  sienna  and  mortar  color, 
which  decreased  slightly. 

The  following  table  shows  the  production  of  the  various  mineral 
paints  from  1903  to  1906,  inclusive: 

Production  of  mineral  paints ,  1903-1906^  in  short  ions. 


Kind. 


Ocher 

Umber 

Bieima 

Metallic  paint.. 
Mortar  color — 

Zinc  white 

Slateft 

Other  pigments 

Total 


1903. 


Quan- 
tity. 


12,524 

666 

25,103 

10,863 

62,962 

7,106 


119,224 


Value. 


$111,625 

15,367 

213, 109 

101,792 

4,801,718 

59,029 


5,302,640 


1904. 


Quan- 
tity. 


16,826 
522 

19,357 
7,525 

63,363 
5,370 
2,736 


115,609 


Value, 


$110,602 

12,960 

204,377 

84,426 

4,808,482 

53,709 

27,360 


5,301,916 


1905. 


Quan- 
tity. 


13,402 

689 

a  16, 489 

10,494 

68,608 

5,181 

10,344 


125,202 


Value. 


$126,351 

17,004 

176.722 

120,430 

5,520,240 

44,10R 

240,318 


6,245,173 


1906. 


Quan- 
tity. 


15,482 

657 

17,992 

10,309 

74,680 

5,481 


124,601 


Value. 


$148,049 

17,394 

204,026 

111,720 

5,999,375 

40,540 


6,521,104 


a  iBCladea  a  omaU  quantity  of  ungroond  material. 


b  Slate  and  Bbal^  %iov]i&dL  iox  ^VemssoX'^. 
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OCHER,  UMBER,  ANJ>  SIENKA. 
PRODUCTION. 

The  quantity  of  ocher  mined  in  the  United  States  in  1906  amounted 
to  15,482  short  tons,  valued  at  $148,049,  as  against  13,402  short  tons, 
valued  at  $126,351,  in  1905,  an  increase  in  1906  of  2,080  tons  in 

Quantity  and  of  $21,698  in  value.  The  bulk  of  the  ocher  now  pro- 
uced  in  the  Cartersville  district  of  Georgia  is  not  used  directly  as  a 
mineral  paint  but  in  the  manufacture  of  hnoleum  and  allied  products. 
Pennsylvania  continues  to  rank  first  in  quantity  of  ocher  produced 
in  the  several  States.  Virginia  shows  a  considerably  increased  pro- 
duction, and  for  the  first  time  ocher  is  reported  from  Kentucky. 

In  1906  the  combined  production  of  umber  and  sienna  amounted 
to  657  tons,  valued  at  $17,394,  as  compared  with  689  tons,  valued  at 
$17,004  in  1905,  a  decrease  of  32  tons  in  quantity  in  1906,  but  an 
increase  of  $390  in  value. 

Production  of  ocher,  190S-1906,  by  StateSy  in  short  tons. 


state. 

1903. 

1904. 

1905. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity.     Value. 

Quantity. 

Value. 

California 

QeoTgiSi 

(«) 

5,212 
4,837 

(«) 
6  2,375 

(«) 
147,908 
34,782 

(«) 
628,935 

412 

4,752 

4,077 

2,176 

C5.409 

$4,750 

44,142 

29,355 

5,200 

c 27, 155 

780 
4,209 
7,789 

(«) 
d624 

15,900 
43,481 
72,360 

(°) 
d4,610 

500 
5,550 
8,507 

(«) 
«835 

$4,470 
58,350 

Pennsylvania 

Vermont 

Other  States 

79,244 
'5.965 

Total 

12,524 

111,625 

16,826 

110,602 

13,402 

126.351 

15,482 

148,049 

o  Included  in  Other  States. 

6  Including  California,  Iowa,  Vermont,  and  Vii^ginia. 

c  Including  Arkansas,  Iowa,  Virginia,  and  Indian  Territory. 

d  Including  Iowa,  Vermont,  and  Virginia. 

e  Including  Alabama,  Iowa,  Kentucky,  Vermont,  and  Viiginia. 

Production  of  ocher ,  umbers  and  sienna,  1902-1906,  in  short  tons. 


Year. 


1902 
1903 
1904 
1905 
1906 


Ocher. 


Quantity. 


16,565 
12.524 
16,826 
13,402 
15,482 


Value. 


$145,708 
111,625 
110,602 
126,351 
148,049 


Umber. 


Quantity. 


480 
a666 
0  522 
(>689 
0  657 


Value. 


$11,230 
15,367 
12,960 
17,004 
17,394 


Sienna. 


Total. 


Quantity. 


189 


Value. 


$4,316 


Quantity.     Value, 


17,234 
13,190 
17,348 
14,001 
16,139 


$161. 2M 
126.993 
123.  .'562 
143.355 
165,46 


a  Includes  the  production  of  sienna. 
IMPORTS. 


The  imports  of  ocher,  umber,  and  sienna  for  the  last  five  years  are 
as  shown  m  the  following  tables: 

Imports  of  ocher,  1902-1906,  in  pounds. 


Year. 


1902 
1903 
1904 
1905 
1906 


Dry. 


Quantity. 


9,987,516 

9,839,999 

9,430,916 

10,616,496 

U,  316, 868 


Value. 


$107,285 
99,269 
93,137 
91,673 
97,830 


Ground  in  oil. 


Quantity. 


19,668 
20,335 
12,756 
15,985 
113,049 


Value. 


$1,013 

1,178 

583 

880 

2,233 


Total. 


Quantity.    ,   Value. 


10,007,184 

9,860,334 

9,443,672 

10,632,481 

11,429,917 


$106,298 

100.417 

98,730 

92.55S 

100.063 
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Imports  of  umber  J  1903-1906  ^  in  pounds. 


Year. 

Dry. 

Ground  in  oil. 

Total. . 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

1903 

2,150,914 
2,261,793 
2,580,501 
2,948,539 

$17,685 
19,727 
;»,763 
23,732 

9,656 

13,133 

6,783 

6,028 

$587 
784 
461 
418 

2,169,570 
2,274,926 
2,587,284 
2,954,567 

$18,272 
20,511 
21,224 

1904 

1905 

1906 

24.150 

Imports  of  sienna^  190S-1906,  in  pounds. 


Year. 

Dry. 

Ground  in  oil. 

Totel. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

1,874,919 
1,292,071 
1,740,795 
1,941,664 

Value. 

1903 

1,873,532 
1,286,301 
1,737,909 
1,941,664 

$28,447 
22,118 
26,097 
32,673 

1,387 
5,770 
2,886 

$123 
396 

227 

$28,570 
22, 514 

1904 

1905 

26,324 
32,673 

1906 

1 

WORLD'S  PRODUCTION  OF  OCHER. 

In  the  following  table  is  given  the  output  of  ocher  in  the  principal 
producing  countries  of  the  worid  for  the  years  1901  to  1905,  inclusive, 
as  far  as  the  statistics  are  available: 

World*  s  production  of  ocher,  1901-1905,  in  short  tons. 


Year. 


1901 
1902 
1903 
1904 
1905 


United  States. 

United  Kingdom. 

France. 

German 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

16,711 
16,565 
12,524 
16,826 
13,402 

$177,799 
145,708 
111,625 
110,602 
126,351 

16,287 
18,999 
15,848 
17,976 
18,185 

$69,585 

112,030 

82,839 

88,656 

75,238 

39,357 
38,326 
37,524 
38,520 
41,667 

$275,930 
361,687 
652,811 
639,192 
655,003 

77,047 
15,374 
21,479 
21,062 
20,175 

Value. 


$102,385 
27,863 
53,291 
26,280 
40,369 


Year. 

Canada. 

Belgium.                       Japan. 

Cyprus. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity,!   Value. 

1901 

2,233 
4,955 
6,226 
3,925 
5,105 

$16,735 
30,495 
32,440 
24,995 
34,675 

2,315 
220 
220 
496 
683 

$8,400 
800 

a  2, 643 
a  2, 093 
o3,506 
a  2, 540 
0  3,092 

$6,505 

1902 

4,840 

1903 

772 

7,499 

1904 

1,592 
2,084 

192 
23 

$764 
243 

5,531 

1905 

0,817 

a  Umber  exports. 


METAIililC  PAINT. 


PRODUCTION. 

The  production  of  metallic  paint  and  mortar  colors  in  1906 
amounted  to  28,301  short  tons,  valued  at  $315,746,  a  fair  increase 
over  the  1905  production,  26,983  short  tons,  valued  at  $297,152. 

Pennsylvama  is  the  largest  producer  of  metalHc  paint,  with  New 
York  second,  the  other  States  ^iven  in  the  order  of  their  production 
being  Tennessee,  Wisconsin,  Ohio,  California,  Maryland,  Connecticut, 
and  Vermont. 
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The  following  table  gives  the  production  of  metallic  paint  and 
mortar  colors  from  1903  to  1906,  inclusive: 

Production  of  metallic  paint  and  mortar  colors j  1903-1906^  by  States^  in  short  Urns. 


1903. 

1904. 

1905. 

1906. 

state. 

Quantity. 

Value. 

Quantity. 

Value. 

$36,071 
53,150 
21,300 

107,609 
70,6"/3 

Quantity. 

1 
Value.     Quantity. 

Value. 

Maryland    and 
Tennessee 

a  5,292 
4,550 
1,750 
7,710 

d7,580 

6,209 

6  7,159 

1,589 

8,596 

«3,430 

$40,192 
76,990 
20,360 

123,570 
36,040 

5,625 

7,106 

e  1,929 

11,021 

/2,620 

$51,800 

New  York 

Ohio 

11,022 

771 

12,920 

11,253 

$95,799 
12,020 

135,010 
72,072 

79,060 
19,360 

Pennsylvania . . . 
Other  States 

136,086 
29,440 

Total 

35,966 

314,901 

26,882 

288,803 

26,983 

297,152 

28,301 

315,746 

o  Includes  the  production  of  Tennessee  only. 

6  Includes  a  small  quantity  of  unground  material. 

c  Includes  also  a  very  small  quantity  from  Connecticut  and  Vermont. 

d  Alabama,  New  Jersey,  and  Wisconsin. 

«  California,  New  Jersey,  Virginia,  and  Wisconsin. 

/  California  and  Wisconsin. 


SLATE  AND  SIIAIiE. 

PRODUCTION. 

The  principal  States  producing  slate  and  shale,  ground  and  used  as 
pigments,  are  Pennsylvania  and  New  York,  small  quantities  also 
oeing  reported  from  Arkansas  and  Iowa.  The  quantity  reported  in 
1906  was  5,481  short  tons,  valued  at  $40,540. 

In  the  table  following  is  given  the  production  of  slate  and  shale 
groimd  for  pigment  from  1903  to  1906,  inclusive: 

Qvxintity  and  valtue  of  slate  and  shale  ground  for  pigment  j  190S~1906. 


1903 short  tons..     7,106    $59,029 

1904 do....  0  5,370      53,709 


1905. 
1906. 


short  tons..     5,181     $44,108 
do....     5,481      40,540 


o  Includes  mineral  and  carbon  black. 


ZINC  WHITE. 


PRODUCTION. 


The  production  of  zinc  white,  or  zinc  oxide,  continues  to  increase, 
the  output  for  1906,  74,680  short  tons,  valued  at  $5,999,375,  showing 
a  gain  of  more  than  41  per  cent  over  the  production  reported  five 
years  ago. 

The  following  table  gives  the  production  of  zinc  white  from  1903  to 
1906,  inclusive: 

Production  oj  zinc  white,  1903-1906. 


1903 short  tons..  62,962    $4,801,718 

1904 do....  63,363      4,808,482 


1905...  short  tons..  68,603      $5,520,240 
1906 do....  74,680         5,999,375 


IMPORTS. 


The  following  table  shows  the  quantity  of  zinc  white,  dry  and  in 
oil,  imported  into  tlie \5m\.^^ ?A.«X.^^ m  the  last  four  years: 
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Imports  of  zinc  whiter  1903-1906^  in  pounds. 


Year. 

Dry. 

In  oil. 

Total. 

Quantity. 

Value. 

Quantity. 

166,034 
224,244 
342,944 
292,538 

Value. 

Quantity. 

Value. 

1903 

3,487,042 
2,585,661 
3,436,367 
4, 191, 476 

$171,932 
138,674 
196,220 
251,609 

$16,562 
26,436 
40,542 
36,457 

3,653,076 
2,809,905 
3,779,311 
4,484,014 

$188, 494 

1904 

165, 110 

19a5 

236, 762 

1906 

288,066 

liEAD  PAINTS,  XilTHOPHONE,  AND  VENETIAN  RED. 

PRODUCTION. 

Under  this  head  are  included  white  lead,  red  lead,  Venetian  red, 
etc.,  which  can  not  properly  be  classed  as  mineral  paints,  as  they  are 
secondary  products  ana  are  not  made  from  crude  minerals. 

On  examining  the  table  it  will  be  seen  at  once  that  there  are  serious 
discrepancies  between  the  relative  quantities  of  white  lead  reported 
^'dry'*  and  "in  oil"  for  1905  and  1906,  respectively.  Similar  dis- 
crepancies have  occurred  in  past  years,  but  it  is  hoped  that  the  use 
of  the  revised  statistical  card,  as  arranged  and  sent  out  for  the  1907 
production,  will  insure  greater  accuracy  in  the  future.  The  relative 
Quantities  of  white  lead  '^dry"  and  "in  oil"  shown  in  the  1906 
figures  are  probably  close  to  the  truth,  while  the  1905  figures  show 
entirely  too  high  an  output  of  white  lead  "dry"  and  a  correspond- 
ingly too  low  output  of  white  lead  "in  oil." 

Production  of  white  lead,  sublimed  while  lead,  zinc  lead,  red  lead,  litharge,  orange  mineral, 

lithophone,  and  Venetian  red,  1908-1906,  in  short  tons. 


White  lead: 

InoU 

Dry 

Sublimed  white  lead. 

Zinc  lead 

Red  lead 

Litharge 

Orange  mineral 

Lithophone 

Venetian  red 


1903. 


Quan- 
tity. 


62,674 

51,212 

4,296 

4,500 

8,832 

10,321 

651 


7,425 


Value. 


$7,482,487 

5,355,160 

386,640 

247,500 

1,022,754 

1,116,361 

100,603 


134,635 


1904. 


Quan- 
tity. 


58,332 

65,014 

6,477 

5,779 

10,271 

I  9,839 


7,449 


Value. 


$6,935,620 

6,821,309 

550,587 

404,530 

1,206,073 

1,084,093 


137,737 


1905. 


1906. 


Quan- 
tity. 


62,767 

73,909 

6,977 

6,779 

16,378 

19,878 


6,879 


Value. 


Quan- 
tity. 


$7,577,437 

8,261.212 

732,585 

474,530 

2,049,888 

2,307,233 


137,541 


93,763 

38,318 

7,988 

8,124 

13,808 

18,910 

4,^ 
13,526 


Value. 


$12,357,632 
4,571,618 
958,440 
681,292 
1,924,288 

2,551,346 

311,500 
198,394 


IMPORTS. 


The  following  table  gives  the  quantity  and  value  of  the  imports  of 
white  lead,  red  lead,  litharge,  orange  mineral,  and  Venetian  red  from 
1903  to  1906,  inclusive: 

White  lead,  red  lead,  litharge,  orange  mineral,  and  Venetian  red  imported,  1903-1906,  in 

pouTtds. 


White  lead. 

Red  lead. 

Litharge. 

Orange  mineral. 

Venetian  red. 

Year. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

1903 

1904 

1905 

1906 

453,284 
587,338 
597,510 
647,636 

$24,595 
33,788 
34,722 
41,233 

1,152,715 
836,077 
704,402 

1,093,639 

$40,846 
30,115 
26,55? 
60,741 

42,756 

44,541 

117,757 

87,230 

$1,464 
1,500 
4,139 
3,737 

756,742 
766,460 
628,003 
770,342 

$36,407 
37,178 
31,106 
42,519 

4,867,156 
4,937,397 
4,558,998 
5,432,732 

1 

$43,760 
40,270 
39,585 
43,091 

\ 
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GEOL.OGY  AND  TECHNOIiOGY. 

By  Edwin  C.  Eckel. 

i^WTATjjc   PAINTS    OF   THE    LEHIC>.      IrAP    DISTRICT,    PENNSYL- 
VANIA. 

During  the  summer  of  1906,  while  the  writer  was  in  southeastern 
Pennsylvania  examining  the  brown  iron-ore  deposits  of  that  region, 
advantage  was  taken  of  a  favorable  opportunity  to  examine  the  well- 
known  "paint-ore"  mines  and  works  near  Lehigh  Gap,  in  Carbon 
County,  ra. 

A  typical  geologic  section  in  this  district  would  be  about  as  fol- 
lows, irom  above  downward: 

Geologic  section  containing  paint  ore,  Lehigh  Gap  district^  Pennsylvania. 

Black  slates  (Marcellus).  F«t. 

Clayey  limestone  ("Upper  Helderberg") 0-6 

Oay 0-1 

Paint  ore 0-6 

Clay 2-20 

Sandstone  (Oriskany). 

The  paint  ore  is  an  impure  iron  carbonate  containing  considerable 
clayey  matter  and  some  lime  carbonate.  Near  the  suSace  it  weath- 
ers into  brown  oxide  of  iron.  The  "bed''  of  paint  ore  is  not  continu- 
ous, but  thickens  or  thins,  and  in  places  disappears  entirely.  As  to 
its  continuity  in  depth  no  definite  data  are  available,  but  at  several 
mines  the  ore  is  said  to  thin  markedly  in  depth,  while  the  limestone 
bed  thickens.  These  conditions  can  perhaps  be  interpreted  best  by 
assuming  that  the  "paint-ore"  deposit  is  the  result  of  a  replacement 
of  the  "upper  Helderberg"  limestone. 

The  typical  paint  ore  is  light  blue  in  color  and  rather  distinctly 
laminatea.  Except  for  weight,  it  might  readilj  be  mistaken  for  a 
sandy  shale.  Occasionally  fossils  are  present  m  the  ore,  in  which 
case  it  looks  still  less  like  an  iron  ore.  Grains  and  nodules  of  iron 
pyrite  are  scattered  through  the  ore,  but  not  to  any  considerable 
extent.  The  larger  nodules  of  pyrite  are  picked  out  oeiFore  the  ore 
is  sent  to  the  kim,  and  some  sulphur  is  roasted  off,  but  a  sufficient 
number  of  small  grains  remain  to  give  the  paint  a  sulphur  content  of 
from  one-half  to  1  per  cent. 

Analysis  of  crude  paint  ore,  Lehigh  Gap  district^  Pennsylvania. 

Silica  (SiOj) 16.21 

Alumina  (AljO,) 5.49 

Iron  oxide  (FeO) 44.50 

Manganese  oxide  (MnO) 1. 19 

Lime  (CaO) 3.51 

Magnesia  (MgO) 1. 08 

Sulphur  (S) 67 

Phosphorus  (P) 02 

Carbon  dioxide  and  organic  matter )       ^ 

Water '.;/  ^'^ 


MINEBAL   PAINTS. 


1121 


The  analysis  given  above  was  made  by  A.  S.  McCreath.*  The 
sample  analyzed  is  evidently  far  richer  in  iron  than  the  average  mate- 
rial used  in  the  manufacture  of  paint,  as  can  be  seen  in  comparing  this 
analysis  with  the  analyses  of  finished  paint  given  later. 

Two  firms  are  now  operating  in  the  district.  Prince's  Manufactur- 
ing Company  is  operatmg  2  kilns  (one  west  of  Millport,  the  other  at 
Bowmans)  and  3  mills,  all  at  Bowmans.  The  Prince  Metallic  Paint 
Works  operates  kilns  and  a  mill  about  half  a  mile  east  of  Lehigh  Gap. 

The  kilns  used  in  the  district  are  circular  internally,  with  an  interior 
section  about  5  feet  in  diameter  and  about  16  feet  in  height.  The  fuel 
used  is  wood,  burned  in  two  furnaces,  the  heat  being  conveyed  to  the 
charge  by  a  checkerwork  of  brick. 

The  ore  is  charged  at  the  top  of  the  kiln  at  the  rate  of  8  to  10  long 
tons  a  day.  As  flie  kiln  holds  about  16  tons,  the  ore  is  roasted  for 
about  two  days.  One  cord  of  wood  will  roast  8  to  10  tons  of  ore. 
During  the  roasting  the  ore  loses  from  10  to  20  per  cent  in  weight,  and 
the  lumps  assume  a  brownish-yellow  color  on  the  outside.  When 
broken  open  and  pulverized,  the  powder  is  a  deep  brownish  red. 

The  roasted  ore  is  crushed  to  about  quarter-inch  size  in  a  Mosser 
pot  crusher  and  then  pulverized  by  millstones.  The  latter  are  of 
several  types.  At  a  plant  at  Bowmans  5  of  the  6  stones  in  use  were 
French  buhrs.  The  other  was  a  vertical  rock-emery  mill.  At  the 
Lehigh  Gap  plant  all  of  the  7  mills  were  rock-emery.  Four  of  them 
were  norizontal  under-runner  stones.  The  other  3  were  vertical.  It 
is  generalljr  assumed  that  six  sets  of  stones  will  handle  the  product 
from  one  kiln. 

The  composition  of  the  metallic  paint  from  this  district  is  fairly 
indicated  by  the  following  analyses : 

Analyses  of  finished  metallic  paint,  Lehigh  Gap  district,  Pennsylvania. 


8lllca(SiOi) 

AluininA  ( AlfOt) 

Iron  oxide  (FejO>) 

ICanganese  oxide  (MnO) 

lime  (CaO) 

Magnesia  (MgO) 

Solpbur  trioSde  (SOj) 

Phoephorus  pentoxide  (PtO») 

Carbon  dioxide  and  organic  matter  (COs) 

Water 

Metallic  iron  (Fe) 

Sulphur  (8) 


1. 

2. 

3. 

37.20 

37.20 

35.30 

9.60 

9.40 

10.70 

43.30 

42.70 

43.30 

.35 

1.40 

1.83 

.10 

1.70 

2.00 

3.35 

1.70 

1.91 

2.38 

1.88 

1.95 

.17 

.14 

.15 

2.40 

2.60 

1.50 

.60 

.60 

.90 

30.30 

29.90 

30.30 

.95 

.75 

.78 

4. 


37.79 

10.61 

41.28 

1.27 

3.00 

2.03 

1.94 

.14 

2.68 


28.90 
.77 


Analyses  1,  2,  3  furnished  by  Mr.  Thompson,  president  Prince  Metallic  Paint  Company;  analysis  4 
quoted  from  Ann.  Rept.  Pennsylvania  Geol.  Survey  for  1886. 

The  paint  made  in  this  district  is  a  browner  red  than  that  made 
from  the  oolitic  red  hematites  at  Franklin,  N.  Y.,  and  Chattanooga, 
Tenn.  It  is  used  mostly  for  car  and  other  structural  work,  very  Uttle 
being  used  as  mortar  color. 

Until  quite  recently  the  standard  package  for  this  paint  was  a  300- 
poimd  barrel,  but  now  the  larger  consmners  (car  shops,  etc.)  prefer  a 
500-pound  barrel.  A  portion  of  the  product  is  packed  in  100-pound 
kegs. 


aAnn.  Rept.  Pennsylvania  Oeol.  Survey  for  1886,  pt.  4,  p.  1404. 
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METALLIC  PAINT  IN  TENNESSEE  AND  GEORGIA. 

In  a  recent  publication  Ernest  F.  Bnrchard  has  summarized  cer- 
tain facts  relative  to  the  metallic-paint  industry  of  these  States.  The 
following  extracts  from  his  report "  are  of  interest  here : 

At  certain  localities  in  northwestern  Georgia  and  southeastern  Tennessee  the  Clinton 
oolitic  hematite  occurs  in  beds  too  thin  to  be  profitably  mined  as  iron  ore  under  present 
conditions.  Much  of  this  red  ore  is  of  the  "soft"  variety  and  contains  an  unusually 
high  percentage  of  ferric  oxide,  with  but  little  silica  and  alumina  and  practically  no 
lime.  Its  chemical  composition  renders  it  an  ideal  red-paint  material,  and,  owing  to 
its  physical  condition,  it  is  easily  crushed  and  ground.  With  the  rapid  increase  of 
building  in  the  South,  together  with  the  manufacture  of  railroad  cars  and  structural 
iron,  has  come  a  demand  for  metallic  paint  that  has  given  these  beds  of  ore  an  unex- 
pected importance. 

The  reasons  why  this  ore  can  be  profitably  mined  for  paint  material  and  not  for 
iron  making  are  briefly  these:  In  order  to  bring  the  cost  of  production  within  the 
limits  of  market  prices  of  smelting  ores,  mining  must  be  conducted  on  a  scale  involv- 
ing the  use  of  power,  cables,  and  general  mine  equipment,  and  usually  a  railrcad 
spur  a  mile  or  more  in  length  would  have  to  be  built.  The  total  amount  of  ore  in 
sight  indicates  that  the  beds  would  be  exhausted  too  soon  to  warrant  this  outlay. 
Furthermore,  the  nature  of  the  deposits  is  likely  to  be  such  that  a  larger  quantity  of 
shale  than  ore  would  have  to  be  removed  either  to  win  the  ore  or  to  provide  the  head 
room  necessary  for  regular  mine  work,  thereby  rendering  it  doubtful  whether  the  ore 
could  profitably  be  worked  for  iron,  even  ii  the  quantity  in  sight  were  assuredly 
greater. 

When  the  right  kind  of  ore  occurs  under  these  conditions,  it  is  suflSciently  valuable 
to  paint  manufacturers  to  bear  the  cost  of  mining  by  hand  and  of  haulage  by  wa^n 
to  the  nearest  railroad.  Ordinary  grades  of  iron  ore,  such  as  are  smelted  in  the  district, 
are  not  suitable  for  paint  manufacture,  and  therefore  they  can  not  compete  with  the 
more  expensive  material  here  considered,  although  a  small  amount  of  high-grade  ore 
that  would  otherwise  be  smelted  is  sold  by  the  iron  producers  to  paint  makers  on 
account  of  the  good  price  it  commands. 

Most  of  this  ore  that  is  used  for  paint  is  grotmd  by  mills  at  Chattanooga,  but  part  of 
it  goes  to  Birmingham.  The  paints  made  are  the  reds  and  dark  browns,  and  a  consid- 
erable quantity  of  the  ground  oxide  is  sold  for  coloring  sand-lime  bricks  and  mortars 
for  pressed-brick  work. 

Analyses  of  representative  paint  ores  from  northwestern  Georgia  and  southeastern  Tenneuee. 


(Estelle, 
Ga.). 


Iron  oxide  (FeiO^ 

Silica 

Phosphorus 

Manganese 


72.86 

21.00 

0.40 

0.30 


2 

(Ooltewah, 

Tenn.). 


83.14 
11.90 


3 

(Hindi's 
Switch, 
Tenn.}. 


16l4S 

as 


aBurciiard,  Kmest  F.    Southern  red  hematite  as  an  ingredient  of  inetallic  paint:  Bull.  U.  S.  Gtol 
Survey  No.  315,  pt.  1, 1907,  pp.  430-434. 
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INTRODUCTION. 


Commercial  asbestos  includes  fibrous  minerals  of  two  distinct  types. 
The  true  asbestos  is  actinolite  or  tremolite  and  belongs  to  the  amphi- 
bole  group,  and  with  it  may  be  placed  the  other  fibrous  amphiboles, 
anthophyllite  and  crocidolite.  The  more  important  asbestiform  min- 
eral, however,  is  the  fibrous  variety  of  serpentine  known  as  chrysotile. 
Both  fibrous  amphibole  and  chrysotile  possess  qualities  which  pecul- 
iarly fit  these  minerals  for  use  in  the  arts.  The  term  asbestos,  mean- 
ing noncombustible,  thus  has  come  to  stand  for  mineral  fiber  which  is 
more  or  less  resistant  to  both  heat  and  acids.  Although  the  chrysotile, 
by  reason  of  its  chemicaLcomposition,  may  be  aflFected  by  very  high 
temperature  and  strong  acids  to  a  greater  degree  than  the  amphibole, 
the  greater  strength  and  flexibility  of  the  chrysotile  fiber  make  it  the 
more  valuable  of  the  two.  Thus,  while  mineralogically  the  amphibole 
variety  is  the  true  asbestos,  the  chrysotile  is  the  standard  asbestos  of 
the  trade. 

The  characteristics  by  which  the  two  kinds  of  asbestos  may  be  best 
distinguished  are  the  yellow-green  color  and  oily  or  greasy  luster  of 
the  chrysotile  and  the  unctuous  feel  of  its  soft,  fluffy  fiber,  as  con- 
trasted with  the  white,  gitiy,  green,  or  brown  color  and  harsher  sur- 
face of  the  amphibole  fibers.  Prof.  George  P.  Merrill*  has  called 
attention  to  the  angular  cross  section  of  the  individual  fibers  in  the 
case  of  the  amphibole  asbestos  and  the  rounded  or  flattened  outline  of 
the  silky  fibers  of  chrysotile.  The  chief  chemical  difference  between 
the  several  varieties  o^  asbestos,  all  of  which  are  silicates,  is  the  pres- 
ence of  water  as  a  more  important  constituent  in  the  chrysotile.  By 
excessive  heating  the  chrysotile  may  be  made  to  lose  this  hydrous  con- 
dition, and  then  the  fibers  become  less  silky  and  their  strength  is 
impaired. 

OCCURRENCE. 

UNITED  STATES. 

The  amphibole  asbestos  occurs  in  association  with  the  older  erup- 
tive and  metamorphic  rocks.  Occurrences  have  been  reported  from 
most  of  the  eastern  States  where  there  are  areas  of  these  rocks,  espe- 
cially Georgia,  South  Carolina,  North  Carolina,  Virginia,  Connecticut, 

a  Much  of  this  report  concerning  the  properties  and  occurrence  of  asbestos  is  taken  from  the  report 
by  Dr.  George  Otis  Smith  for  1905:  Mineral  Resources  U.  S.  for  1906,  U.  S.  Qeol.  Surrey,  1906.  pp. 
115&-1169. 

bProc.  U.  S.  Nat.  Mus.,  vol.  18, 1896,  p.  281. 
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and  Massachusetts.  Georgia,  South  Carolina,  Virginia,  and  Massa- 
chusetts are  the  only  eastern  States  where  asbestos  of  this  type  is  pro- 
duced at  present.  Few  accurate  observations  as  to  the  exact  nature 
of  these  deposits  have  been  recorded,  but  it  is  expected  that  this 
subject  will  be  given  more  attention  in  the  near  future. 

The  chrysotile  asbestos  has  been  studied  more  carefully,  and  earlier 
volumes  of  Mineral  Resources  have  contained  full  descriptions  of  the 
Vermont,  Arizona,  and  other  occurrences.  This  variety  is  always 
found  associated  with  serpentine,  derived  from  the  alteration  of 
eruptive  peridotite,  pryoxenite,  or  other  basic  rock.  It  has  been 
reported  as  occurring  in  commercial  (^^uantities  in  Massachusetts, 
Vermont,  North  Carolina,  Wyoming,  Arizona,  Washington,  Oregon, 
and  California.  The  largest  production  is  in  the  eastern  townships  of 
Quebec,  and  an  exhaustive  report  by  Mr.  Fritz  Cirkel  on  this  most 
productive  asbestos  region  in  the  world  has  been  recently  issued  by 
the  department  of  the  interior  of  Canada.^ 

Asbestos  fiber,  aside  from  its  variation  in  mineral  composition  and 
the  rocks  with  which  it  is  associated,  has  two  modes  of  occurrence, 
according  to  which  it  is  designated  either  "cross  fiber"  or  "slip 
fiber."*  Cross-fiber  asbestos  forms  veins  in  which  the  fiber  in  most 
cases  extends  directly  across  the  vein,  perpendicular  to  the  vein  walls. 
It  is  often  silky  and  of  high  grade,  ranging  in  size  from  a  small 
fraction  of  an  inch  to  3  inches  in  length. 

On  the  other  hand,  slip  fiber  occurs  in  slickenside  fault  planes,  pro- 
duced by  the  slipping  of  one  portion  of  serpentine  or  amphibole  rock 
along  its  contact  with  another  portion,  generally  of  the  same  rock. 
The  fibers  produced  as  a  result  of  the  slipping  lie  m  the  slipping  plane, 
hence  the  name  slip  fiber.  The  mass  of  slip  fiber  in  each  slip  ranges 
from  a  mere  film  to  4  or  5  inches  in  thickness,  and  varies  greatly  in 
quality  from  long,  smooth,  flexible,  tough  fiber,  excellent  for  textile 
purposes,  to  short,  harsh,  brittle  fiber,  of  small  tensile  strength. 

Cross  fiber  is  generally,  if  not  always,  chrvsotile.  As  far  as  yet 
known  definitely,  amphibole  does  not  occur  in  distinct  cross-fiber  veins. 
Cross  fiber  is  for  the  most  part  of  good  q^uality,  but  slip  fiber,  though 
often  of  chrysotile,  varies  greatly  in  its  properties.  The  brittle, 
splintery  form  appears  to  be  amphibole.  It  is  important  to  note  that 
in  serpentine,  where  the  cross-fiber  asbestos  is  all  chrysotile,  the  slip 
fiber  is  frequently  in  part  amphibole.  In  some  of  the  Canadian  mines 
much  of  the  slip  fiber  is  rejected  on  the  ground  that  it  does  not  work 
well  with  cross  fiber  of  higher  grade.  In  other  mines  by  far  the 
greater  part  of  the  fiber  mined  is  slip  fiber,  and  its  quality  may  be 
excellent,  though  generally  somewhat  inferior  to  the  cross  fiber. 

In  both  the  Quebec  and  the  Vermont  localities  the  chrysotile  forms 
irregular  veins  of  cross  fiber  and  sheets  of  slip  fiber  in  the  serpentine 
rock.  These  thin  cross-fiber  veins  divide  and  coalesce,  penetrating 
the  massive  serpentine  in  a  complex  manner.  The  accepted  view  is 
that  veins  of  this  character  represent  shrinkage  cracks,  due  to  partial 
dehydration  with  loss  of  silica,  a  process  possibly  facilitated  oy  the 
proximity  of  igenous  intrusions,  as  suggested  by  Cirkel. 

In  view  of  what  is  known  concerning  the  origin  of  the  two  kinds  of 
asbestos,  Merrill  makes  the  following  pertinent  suggestions  regarding 
prospecting  for  asbestos:  ''The  amphibole  variety  is  to  be  sought 

a  CirlLel,  F.,  Asbestos:  Mines  Branch,  Dept  of  Interior,  Canada,  1905. 
b  BuU  Oeo\.  aoc.  Msiw\c8i,NoV.16, 1906,  p.  483. 
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only  in  regions  of  crystalline  siliceous  rocks  that  have  been  subject  to 
more  or  less  movement,  such  as  is  incident  to  folding  and  faulting. 
The  serpentine  variety,  on  the  other  hand,  is  to  be  sought  wherever 
serpentinous  rocks  occur,  and  most  hopefully  where  the  same  have 
been  intruded  by  igneous  dikes. "^ 

Georgia, — The  Sail  Mountain  district  of  Georgia  is  one  of  the  old- 
est and  most  active  producers  in  this  country,  a  fact  which  is  due  in 
large  measure  to  cheap  mining  and  convenient  transportation. 

Virginia, — Virginia  has  been  one  of  the  principal  producers  for 
several  years,  the  chief  activity  being  in  Bedford  City,  where  special 
fiberizin^  machinery  has  been  devised  and  successfully  used.  Rocky 
Mount,  m  Franklin  County,  has  recently  furnished  some  excellent 
specimens  of  high-grade  amphibole  asbestos  18  inches  in  length.  The 
fioers  are  remarkably  uniform,  free  from  cross  fractures  ana  impuri- 
ties, and  promise  well  for  some  purposes.  With  convenient  railroad 
transportation,  if  the  material  is  abundant  and  can  be  cheaply  mined, 
Virginia  may  be  expected  to  become  a  producer  of  greater  importance. 

Massachvsetta. — Massachusetts  has  been  a  producer  for  a  number  of 
years  at  Dalton,  but  the  output  in  1906  was  considerably  less  than  in 
1906.  This  is  due  simply  to-  the  inequality  of  the  deposit.  The 
asbestos  is  mined  in  connection  with  talc,  in  which  the  asbestos  forms 
pockets  ranging  in  quantity  from  a  few  pounds  to  several  tons,  and 
the  output  varies  according  to  the  number  and  size  of  the  asbestos 
pockets  encountered.  The  asbestos  is  wholly  in  the  form  of  slip  fiber, 
and,  according  to  Dr.  F.  E.  Wright,  who  kindlv  determined  the 
material  for  me,  is  anthophyllite,  and  not  chrysotile,  as  is  generally 
supposed.  The  method  of  milling  is  remarkably  simple.  The  material 
is  first  put  through  a  rotary  crusner  and  then  through  a  small  buhr- 
stone  mill,  and  is  then  sold  without  separating  any  portion  of  the  fiber 
whatever. 

Vermont,  —The  discovery  of  asbestos  (chrysotile)  in  Vermont  in  the 
same  belt  of  rock  which  contains  the  valuable  asbestos  mines  of 
Canada,  gave  rise  some  years  ago  to  considerable  activity  in  prospect- 
ing, which  resulted  in  the  construction  of  a  mill  for  the  treatment  of 
asbestos  ore.  The  mill,  in  its  machinery,  was  fashioned  after  those  of 
Canada,  and  failed,  it  is  claimed,  in  not  saving  the  finer  fiber.  Since 
1903  matters  have  been  practically  at  a  standstill  until  recently,  when 
a  new  impetus  was  given  to  the  business  by  the  formation  of  two  new 
companies  and  the  beginning  of  two  new  mills,  now  in  course  of  con- 
struction on  the  slope  of  Belvedere  Mountain. 

The  asbestos  district  of  Vermont  may  be  conveniently  referred  to 
as  the  Lowell  region,  from  the  name  of  the  principal  village  and  stop- 
ping place;  it  is  situated  18  miles  southwest  of  Newport,  or  13  miles 
•by  stage  south  of  North  Troy,  on  the  Canadian  Pacific  Railway.  There 
are  three  important  localities.  One  is  2  miles  northeast  of  Lowell; 
the  other  two  are  southwest  of  Lowell,  one  5  miles,  on  the  eastern 
slope  of  Belvedere  Mountain,  and  in  Lowell  Township,  and  the  other 
6  miles,  on  the  southeastern  slope  of  Belvedere  Mountain,  in  the  town 
of  Eden. 

The  region  was  first  studied  by  Prof.  J.  F.  Kemp,*  and  later  with 
more  detail  by  Mr.  V.  F.  Marsters,*^  and  both  regarded  the  locality  as 

alfin.  World.  March  24, 1906. 

(>  Mineral  Resources  U.  8.  for  1900,  U.  8.  Geol.  Survey,  1901,  pp.  862-866. 
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bidding  fair  to  yield  commercial  asbestos.  The  most  promising- local- 
ity, as  pointed  out  by  the  authors  noted,  is  that  opened  by  Judge  Tucker 
on  the  east  slope  of  Belvedere  Mountain,  where,  at  the  time  of  the 
present  writer's  examination,  a  considerable  number  of  f-inch  veins 
and  many  smaller  ones  of  good  quality  of  silky  cross  fiber  were  seen 
traversing  the  mass  of  serpentine,  in  which  slickensides  containing 
much  slip  fiber  are  a  prominent  feature.  Much  of  the  rock  is  perme- 
ated by  slip  fiber  of  distributed  faulting;  and  a  large  portion  of  the 
slip  fiber  is  white,  flexible,  and  tough,  but  lacks  the  silky  luster  of  the 
cross  fiber  and  locally  becomes  brittle. 

Though  no  material  belonging  to  class  No,  1  crude  was  seen,  there 
is  certainly  a  considerable  portion  of  No.  2  crude,  which  could  be 
obtained  by  hand  cobbing,  and  much  of  the  rock  is  similar  to  that  fur- 
nished to  tne  mills  of  Thetf  ord,  Canada.  While  it  is  true,  on  the  whole, 
that  the  rock  is  not  as  rich  as  the  average  of  the  Canadian  mines,  it 
appears  suflSciently  rich  to  warrant  the  expectation  that,  with  proper 
management,  it  can  be  successfully  minea.  The  method  of  milling 
which  it  is  preferred  to  use  at  Belvedere  Mountain  is  similar  to  that 
successfully  applied  for  a  number  of  years  at  Sail  Mountain,  Georgia, 
and  Bedford  Citv,  Va. 

The  failure  of  the  earlier  endeavor  at  this  place  is  attributed  by 
some  to  the  fact  that  cyclone  fiberizers  were  employed  and  much  of 
the  fiber  was  lost  in  dust. 

Wyoming. — Natrona  County  reports  an  increase  in  production  of 
chrysotile,  with  an  estimated  value  of  $150  per  ton.  The  specimens 
of  cross  fiber  exhibited  are  fine  and  silky  and  from  one-sixteenth  to 
three-fourths  of  an  inch  in  length.  Several  companies  are  active  in 
the  region,  and  they  report  that  the  chrysotile  occurs  in  a  large  ser- 
pentine dike  150  to  600  feet  wide  and  6,000  feet  long.  The  principal 
determining  factors  in  the  development  of  this  deposit  will  be  the 
quantity  of  good  fiber  present  in  proportion  to  the  inclosine  serpen- 
tine rock  and  the  distance  to  market.  A  manufacturing  firm  nas  tried 
this  material  and  regards  it  with  favor  for  making  pipe  covering. 

Arizona, — An  increased  production  of  chr3'^sotile  is  reported  from 
the  mine  in  the  Grand  Canyon,  Arizona,  though  none  has  been  sold. 
The  fine  quality  of  the  fiber,  as  well  as  the  regularity  of  the  seams, 
was  consiaered  by  Dr.  J.  H.  Pratt,  who  examined  the  deposit  and 
reported  on  it  in  1904,  as  favoring  the  operation  of  the  deposit. 

California. — One  of  the  direct  consequences  of  the  earthquake  and 
fire  of  San  Francisco  is  a  greatly  increased  demand  for  asbestos  on  the 
Pacific  coast.  Prospecting  for  asbestos  has  been  stimulated.  The 
large  masses  of  serpentine  in  the  Klamath  Mountains  and  in  portions 
of  the  Sierra  Nevada  aflFord  promising  fields.  Several  new  finds  have 
been  reported  from  California,  near  the  western  border  of  the  great 
belt  of  serpentine  which  extends  from  Plumas  County  south  through 
Sierra,  Nevada,  Placer,  Amador,  and  Calaveras  counties.  Persistent 
mines  have  not  yet  been  established,  though  productive  prospects 
occur  at  several  points,  and  a  manufacturing  plant  is  said  to  be  in 
course  of  construction  at  Long  Beach. 

Oregon  and  Texas. — In  Oregon  a  new  and  attractive  discovery  has 
been  reported  « 10  miles  west  of  Kerby  and  another  is  announced  from 
Taylor,  Tex.,  but  no  detailed  information  concerning  them  is  available. 

aOiegon  Min.  Jour.,  January  19, 1907. 
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CANADA. 

The  eastern  townships  of  the  Province  of  Quebec  furnish  the  greater 
part,  85  per  cent,  of  the  world's  production  of  asbestos.  In  1906^ 
Canada  exported  59,864  tons  of  asbestos,  valued  at  $1,689,257,  most  of 
which  came  to  the  United  States.  The  output  is  increasing;  and  in 
1906  there  were  observable  improvements  in  plant  and  machinery  in 
some  of  the  older  mines,  the  opening  up  of  new  and  promising  prop- 
erties, and  a  tendency  toward  the  consolidation,  under  one  manage- 
ment and  ownership,  of  a  number  of  mines  formerly  separately  owned. 

URAL  MOUNTAINS. 

Renewed  attention  is  being  ffiven  to  the  deposits  in  the  Ural  Moun- 
tains, but  their  possible  development  can  not  yet  be  foretold.  The 
f  round  is  said  to  carry  more  asbestos  to  a  given  area  than  the  Cana- 
ian  mines,  but  the  veins  are  not  so  thick  nor  is  the  color  very  white. 
A  large  force  of  cheap  labor  is  employed,  with  primitive  methods  and 
as  yet  no  proper  millmg  plant. 

INDIA  AND  WESTERN  AUSTRALIA. 

Extensive  deposits  of  asbestos  have  recently  been  reported  from 
Northwest  India,  and  in  the  vicinity  of  Perth,  in  western  Australia,  but 
little  information  concerning  these  discoveries  has  been  published. 

USES. 

The  uses  of  asbestos  are  many  and  constantly  increasing.  They 
depend  primarily  upon  its  fibrous  character,  but  largely  also  upon  its 
slow  conduction  of  heat  and  electricity.  As  amphibole  asbestos  is  less 
strong  than  chrysotile,  the  latter  is  the  more  valuable  and  useful,  espe- 
cially for  products  involving  spinning.  The  amphibole  asbestos  is 
chiefly  used  in  the  manufacture  of  boiler  lagging,  steam-pipe  covering, 
and  insulating  cements  for  general  application.  The  best  grade  of 
chrysotile  fiber  is  spun  into  thread,  yarn,  and  rope,  and  woven  into 
cloth.  The  yarn  is  largely  used  for  packings  and  the  cloth  for  theater 
curtains,  while  fabrics  containing  asbestos  woven  with  other  fibers 
are  made  into  various  household  articles  in  which  heat-insulation  is 
required  rather  than  fireproof  qualities. 

It  is  extensively  used  for  plastering  and  for  making  lumber  that  is 
employed  throughout  buildings  ana  especially  on  the  roof,  where 
insulation  against  fire  and  electricity  are  desired.  Being  a  slow  con- 
ductor of  heat,  its  use  contributes  greatly  to  comfort  and  protection 
against  extremes  of  heat  and  cold.  Its  application  in  fireproof  struc- 
tures, and  especially  to  envelop  electrical  conductors,  is  rapidly  increas- 
ing, and  the  demand  is  said  to  be  much  greater  than  the  supply. 

PRODUCTION  AND  IMPORTS. 

The  output  of  asbestos  in  the  United  States  for  1906  was  1,695  tons, 
valued  at  $28,565.  This  is  a  decrease  of  nearly  one-half  from  the 
reported  output  for  1905.     Approximately  1,540  tons  of  the  output 

a  Mineral  Production  of  Canada  for  1906,  Canada  Oeol.  Survey,  1907,  p.  IS. 
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came  from  (jeorgia,  Virginia,  and  Massachusetts,  and  is  fibrous  amphi- 
bole.  The  remainder,  from  Wyoming  and  Arizona,  is  chrysotile,  as 
is  probably  also  that  of  California. 

The  following  table  includes  the  statistics  of  asbestos  in  the  Uoited 
States  and  of  asbestos  imported  into  this  country  since  1890.  Both  the 
quantity  and  the  value  of  the  United  States  output  are  shown,  while 
tne  value  only  of  the  imports  is  given,  the  aistinction,  however, 
between  the  manufactured  and  the  unmanufactured  asbestos  being 
indicated. 

Amauil  production  and  annual  value  of  imports  of  atbettoi  in  tlu  Vniltd  SUilei,  IS90-19OS. 
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While  it  is  true  that  Canada  in  a  measure  controls  our  asbestos 
industry,  the  advance  in  the  price  and  the  lucreasine  demand  should 
greatly  stimulate  prospecting  for  aabestos  in  the  United  States. 

It  is  stated  on  good  authority"  that  "those  familiar  with  the  asbes- 
tos market  are  aware  that  the  present  supply  of  asbestos  is  not  suffi- 
cient to  meet  the  world's  demand.  This  is  principally  due  to  the 
increasing  uses  and  applications  of  the  mineral  for  industrial  purposes. 
It  may  be  affirmed  tnat  the  output  of  all  the  existing  asbestos  mines 
is  insufficient  to  supply  two-thirds  of  the  demand  for  this  product, 
and  the  leading  manufacturing  firms  interested  in  the  industry  are  dili- 
gently searching  for  new  deposits." 

CANADIAN  PRODUCTION. 

The  production  of  asbestos  in  Canada  in  1906  is  reported  as  59,283 
short  tons,  valued  at  81,970,878,  as  against  50,670  short  tons,  valued 
at  $1,486,359,  in  1905.  The  production  of  asbestic  in  1906  was  20,13" 
short  tons,  valued  $17,230,  as  against  17,594  short  tons,  valued  at 
tl6,900,  in  1905. 

PRICES. 

The  average  price  per  ton  of  sales  reported  in  1906  is  $16.86.  This 
represents  an  increase  of  $3.04  per  ton  over  the  average  price  for 
1905.     The  lowest  price  for  actinolite  was  $8  per  ton;  tbelowest  price 

aClikel,  Priti,  Canadian  MId.  Jour.,  April  1  and  Ha]r  16. 190T. 
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for  amphibole  asbestos  was  $17.61;  and  the  hijghest  price  for  chryso- 
tile  was  $30,  though  some  as  yet  unsold  was  estimated  at  $150  per  ton. 

The  Canadian  production^  of  asbestos,  wholly  chrysotile,  was  59,283 
tons,  valued  at  an  average  of  $33.25  per  ton,  an  advance  of  23  per 
cent  on  the  average  price  for  1905.  Of  this  product,  one-fifteenth 
classed  as  crude  was  valued  at  $165  per  ton,  and  the  remainder,  called 
mill  stock,  at  $24  per  ton.  The  lowest  grade  of  asbestos  mine  product 
is  the ''  asbestic "  *  of  commerce.  It  is  the  rock  which  has  been  reduced 
to  sand  in  the  mill,  contains  some  asbestos,  and  is  used  extensively  for 
fireproof  wall  plaster.  The  production  of  asbestic  from  the  Canadian 
mines  in  1906  was  valued  at  85  cents  per  ton. 

These  prices  aflFord  data  in  estimating  the  value  of  asbestos  deposits, 
but  of  greater  importance  is  the  relative  proportion  of  asbestos  in  the 
rock  mined.  Cirkel  ^  states  that  an  average  of  from  30  to  60  per  cent  of 
all  the  rock  mined  is  suitable  for  milling.  In  the  majority  of  the  mills 
an  extraction  of  fiber  amounting  to  from  6  to  10  per  cent  of  the  mill- 
ing rock  is  effected,  and  considerably  less  than  one-half  of  this  product 
wfll  be  fiber  ol  spinning  grades.  The  quantity  of  the  higher  grade 
crude  asbestos  usually  secured  by  hand  cobbing  in  tbe  richest  mines  is 
from  1  to  2  per  cent,  although  one  or  two  mines  produce  a  somewhat 
higher  percentage.  In  a  tvpical  mine  the  asbestos  produced  amounted 
to  6  per  cent  of  the  rock  mined,  at  a  cost  of  over  $17  per  ton  of 
product  for  labor,  power,  and  supplies. 

■  ■  .     ■■■— 

a  Mineral  Production  of  Canada,  1906:  Canadian  Oeol.  Surrey,  1907.  p.  13. 

b Cirkel,  F.,  Asbestos,  its  occurrence,  exploitation,  and  uses:  Mines  Branch,  Dept.  of  Interior, 
Canada,  1905,  p.  136. 
cOp.  cit.,  pp.  77-«l. 
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ASPHALT  AND  BITUMINOUS  ROCK. 


By  Joseph  A.  Taff. 


INTRODUCTIOIS^. 

The  term  asphalt  is  used  here  in  its  broader  sense  as  commonly 
applied  and  is  made  to  include  both  the  natural  and  the  refined  forms 
of  viscous  or  semisolid  bitumen,  which  is  perhaps  properly  termed 
asphaltum,  a  similar  but  usually  more  liquid  hydrocarbon  termed 
mastic,  derived  from  bituminous  rock,  and  a  refined  by-product,  an 
almost  pure  bitumen,  obtained  in  the  distillation  of  certain  crude 
asphaltic  oils.  The  last-named  clas»  is  termed  oil  asphalt  and  is  now 
refined  in  large  quantity  on  the  Pacific  and  Gulf  coasts  of  the  United 
States.  In  aadition  to  these  the  term  asphalt  is  made  to  include  the 
series  of  solid  hydrocarbons  or  asphaltites  specificallv  named  wurt- 
zilite,  gilsonite,  grahamite,  etc.  Ozokerite,  a  true  hydrocarbon,  a 
mineral  wax,  is  a  natural  paraffin  and  has  been  classed  statisticallv 
with  asphalts.     No  production  of  ozokerite  during  1906  was  reportea. 

It  appears  that  there  are  gradations  between  the  various  species  of 
the  solid  asphalts  depending  upon  the  composition  or  relative  quanti- 
ties of  the  more  volatile  constituents.  In  fact,  it  is  found  that  there 
are  often  variations  within  single  veins  and  large  masses  of  gilsonite 
or  other  asphalts  sufficient  to  separate  them  into  grades. 

OCCURRENCE. 

The  asphaltic  hydrocarbons  considered  in  this  report  occur  natu- 
rally in  three  principal  forms:  (1)  In  the  viscous  semiliquid  state, 
filling  interstices  and  cavities  in  rock  of  almost  every  class,  but  found 
most  abundantly  in  sand  as  asphaltic  sand  and  in  sandstone  and  lime- 
stone strata^  as  a  rule,  because  of  their  greater  porosity;  (2)  as  viscous 
and  semisolid  tenacious  exudations  from  the  earth,  either  directly  from 
the  exposed  bituminous  rock  or  from  subterranean  passages;  (3)  as 
solids  m  the  form  of  veins  or  bodies  cutting  across  or  extending  between 
beds  or  masses  of  rock.  The  asphalts  are  found  in  commercial  quan- 
tity in  or  associated  with  sedimentary  rocks  of  almost  all  kinds  and  of 
all  ages  from  the  Ordovician  to  the  Pleistocene.  They  are  found  in 
smaller  quantity  impregnating  schists,  and  sparingly  even  in  igneous 
rocks. 

Verjr  extensive  deposits  of  asphaltic  shale  and  sandstone  are  found 
in  California  in  and  contiguous  to  the  oil  fields  from  the  vicinity  of 
Santa  Cruz  southeastward,  generally  parallel  with  the  coast  line.  The 
bitumen  permeates  porous  sandy  strata  and  exudes  at  the  surface  from 
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highly  bituminous  oil-bearing  deposits.  The  asphalt  in  this  region 
appears,  for  the  most  part,  to  be  a  natural  residue  from  the  same  crude 
oil  from  which  oil  asphalt  is  recovered  by  distillation  in  the  California 
oil  fields  at  the  present  time. 

Indian  Territory,  Texas,  Kentucky,  and  Utah  contain  also  extensive 
deposits  of  bituminous  rock.  The  bituminous  rock  in  Indian  Terri- 
tory is  found  chiefly  in  the  Chickasaw  Nation.  The  bitumen  here 
occurs  in  Ordovician,  Carboniferous,  and  Cretaceous  sandstones  and  in 
Ordovician  limestones.  The  market  product  in  this  field  has  been  in 
the  form  of  bituminous  rock  and  mastic.  The  bituminous  rock  in 
Texas  is  an  asphaltic  sand  and  limestone  occurring  in  the  basal  Creta- 
ceous of  Montague  and  Burnet  counties,  an  asphaltic  limestone  of 
upper  Cretaceous  age  in  Nueces  County,  and  the  asphaltic  limestone 
of  Llvalde  County,  which  appears  tx)  be  of  greater  importance  at  the 
present  time  than  the  bituminous  sandstone.  This  limestone  is  very 
porous,  the  interstices  and  cavities  containing  a  semisolid  asphalt  equal 
to  14  or  15  per  cent  of  the  whole  rock.  The  asphalts  of  Kentucky 
occur  as  bituminous  impregnations  of  Carboniferous  sandstone  in  the 
western  part  of  the  State,  principally  near  Garfield,  Leitchfield,  Bee- 
spring,  and  Russellville.  They  occur  in  beds  of  flat-lying  rock  and 
have  been  interpreted  as  residues  in  what  were  once  subterranean  oil 
pools.  The  bituminous  rock  of  Utah  is  confined  chiefly  to  Tertiary 
strata  and  is  found  for  the  most  part  in  the  Roan  Cliffs  in  northeastern 
Carbon  County  and  in  the  north  end  of  the  Wasatch  Plateau  east  of 
Thistle  Junction.  In  the  Roan  Cliffs  there  appear  to  be  extensive 
deposits  of  asphaltic  sandstone  and  limestone  of  considerable  thickness, 
and  the  deposits  east  of  Thistle  Junction  are  considerably  enrichea 
bituminous  limestones. 

The  development  of  bituminous  rock  deposits  has  decreased  recentl}', 
as  may  be  seen  by  reference  to  the  table  of  production.  The  larger 
output  has  been  from  California,  and  is  at  present  in  a  measure  replaced 
by  the  increased  production  of  oil  asphalt. 

Of  the  solid  hydrocarbons,  ozokerite  is  relatively  the  most  valuable, 
and  it  is  at  the  present  time  the  rarest  of  the  commercially  valuable 
hydrocarbons.  In  order  of  value  follow  wurtzilite  (in  trade  elaterite), 
gilsonite,  grahamite,  etc.  Ozokerite *•  occurs  in  narrow  fissures  and 
zones  of  crushed  rock  cutting  Tertiary  strata  near  Midway,  Soldier 
Summit,  and  Colton  station,  on  the  Rio  Grande  Western  Railroad  in 
Utah.  During  1906  operations  were  inactive  on  account  of  litigation. 
Exploitation  of  ozokerite  has  been  recently  resumed  at  Midway. 

Wurtzilite  (elaterite)  occurs  in  vertical  vein  deposits  cutting  flat- 
lying  Tertiary  sediments  in  the  western  part  of  the  Uinta  basin,  Utah, 
about  50  miles  south  of  Fort  Duchesne.  Uintaite  (in  trade  gilsonite) 
occurs  like  wurtzilite,  but  in  greater  quantity.  The  veins  are  larger 
as  a  rule,  and  at  places  attain  widths  of  several  feet.  In  some  instances 
they  are  known  to  extend  for  many  miles  in  length  and  to  an  unknown 
depth.  They  are  found  from  the  vicinity  of  Fort  Duchesne  southeast- 
ward to  the  edge  of  Colorado.  Similar  deposits  also  occur  southwest 
of  Fort  Duchesne  in  the  vicinity  of  the  wurtzilite  veins.  One  diffi- 
culty in  the  development  of  the  asphalt  deposits  of  the  Uinta  region 
has  been  poor  transportation  facilities.  Recently  a  railroad  has  been 
built  across  Roan  Cliffs  from  the  Rio  Grande  Western  Bietilroad  to  the 

a  For  further  InlormaUon  we  Ow]!W«i\X»  d<s^o8lt8  in  Utah:  Bull.  U.  S.  Geol.  Survey  No.  286, 1905.  pp. 
369-372. 
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gilsonite  fields  along  the  Utah-Colorado  line,  and  there  is  a  probability 
of  the  early  construction  of  a  railroad  into  the  region  from  the  east. 

An  asphaltite  closely  related  to  aibertite  or  grabamlte  occurs  at  sev- 
eral localities  in  Indian  Territory,  and  is  known  in  the  trade  as  gra- 
hamite.  One  of  these  localities  is  in  the  central  part  of  the  Choctaw 
Nation  between  the  St.  Louis  and  San  Francisco  and  the  Missouri, 
Kansas  and  Texas  railroads.  It  occurs  in  vertical  veins  through 
highly  folded  sandstone  and  shale  of  Carboniferous  age.  The  veins 
varv  in  width  from  thin  stringers  to  bodies  several  feet  thick.  An 
asphaltite  of  similar  nature  is  found  in  the  western  Chickasaw  Nation 
near  Loco.  It  occurs  filling  vertical  fissures  through  flat-lying  shale 
and  sandstone  strata  of  probable  Carboniferous  age.  Similar  but 
more  highly  carbonaceous  products  are  found  as  fissure  fillings  in  the 
district  east  of  Page,  in  the  eastern  part  of  the  Choctaw  Nation,  and 
in  western  Arkansas.  It  is  reported,  however,  that  the  last-named 
deposits  are  not  convertible  into  products  of  commercial  use.     These 

frahamite  deposits  are  characterized  by  perfect  blackness,  high  luster, 
rittleness,  and  a  high  grade  of  puritv.  One  other  and  the  original 
locality  for  ^rahamite  in  the  tfnited  States  is  in  Ritchie  County, 
W,  Va.,  25  nules  east  of  Parkersburg.  It  occurred  here  filling  a  ver- 
tical fissure  across  Carboniferous  strata.  The  available  supply  was 
exhausted,  and  mining  has  long  since  been  abandoned. 

USES.      • 

Bituminous  rock,  like  any  other  rock,  is  obtained  by  quarrying  or 
excavating,  and  is  a  natural  mixture  of  bitumen  and  the  including 
rock,  usually  consisting  of  sandstone  or  limestone.  For  paving  or 
roofing  it  must  be  crushed,  and  for  successful  use  the  bituminous  or 
asphaltic  content  must  be  brought  to  the  proper  consistency  and  quan- 
tity with  respect  to  the  stone  matrix.  The  mastic  extracted  from  the 
bituminous  rock  in  the  presence  of  heat  and  moisture  naturally  carries 
a  percentage  of  earthy  impurities,  as  do  the  malthas  and  viscous 
asphalts  that  occur  exuding  at  the  surface  of  the  earth.  The  extracted 
and  the  natural  asphalts  are  used  largely  for  street  paving.  The  nat- 
ural asphalt  imported  from  Trinidad  and  Venezuela  supplies  a  large 
part  of  the  eastern  United  States  for  street  paving.  They  are  refined 
and  utilized  also  for  roof  and  other  metal  pamts. 

The  oil  asphalt  produced  in  various  stages  of  refinement  in  Califor- 
nia and  Texas  seems  to  meet  all  demands  made  of  an  asphalt.  In  the 
more  liquid  state  it  is  a  road  dressing  and  a  coating  as  paint  for 
wood  or  iron  substances,  and  it  is  used  in  the  manufacture  or  building 
papers.  In  the  refined  state  it  is  a  practically  pure  asphalt^  being 
free  from  earthy  silts  commonly  carried  by  the  natural  product,  it 
seems  to  be  growing  in  favor  in  the  trade  as  street-paving  material, 
as  roof  tiling,  and  for  all  other  uses  to  which  an  asphalt  is  commonly 
applied.  Although  hampered  in  its  use  by  long  freight  haulage,  yet 
large  quantities  are  introduced  into  the  markets  of  eastern  United 
States  for  paving  purposes. 

The  natural  ozokerite  in  Utah  contains  a  small  but  variable  percent- 
age of  harder  varieties  of  bitumen  that  give  it  shades  of  dark  brown 
to  black  and  hardness  ranging  between  that  of  beeswax  and  a  brittle 
solid  approaching  the  consistency  of  wurtzilite.  It  is  the  most  valu- 
able of  me  solid  hydrocarbon  products  and  is  rated  in  the  market  at 
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between  $200  and  $300  per  ton.  It  is  used  as  a  leather  polish,  in  seal- 
ing wax,  pencils,  etc.,  and  when  refined  it  is  light  yellow  to  white  and 
is  manufactured  into  candles  for  special  purposes.  It  is  used  also  as 
an  insulator,  and  is  said  to  make  a  good  acid-proof  coating. 

Wurtzilite  (in  the  trade  elaterite),  uintaite  (gilsoolte),  and  grahamite 
in  the  refined  state  are  of  notable  use  as  varnish  or  paint  for  metal  and 
other  surfaces.  They  are  said  to  be  excellent  for  acid-proof  coating 
and  for  marine  paint.  Gilsoniteand  grahamiteare  used  extensively  as 
roofing  and  metel  paint  for  exterior  work;  the  paint  presents  a  solid, 
glassy  surface,  and  resists  the  heat  and  moisture  of  the  weather. 

^aniack,  an  asphaltite  resembling  wurtzilite  and  high-grade  gilson- 
ite,  is  imported  from  Barbados,  and  is  used  in  the  manufacture  of  a 
black  varnish  of  superior  quality. 

PRODUCTION. 

The  following  table  presents  the  output  of  all  classes  of  asphalt,  both 
natural  and  rehned,  including  bituminous  rock,  that  enter  the  market 
from  quarries  and  refineries  in  the  United  States.  The  production  in 
1906  was  138,059  short  tons,  valued  at  *1,290,340,  as  against  115,267 
short  tons,  valued  at  $758,153,  in  1905,  an  increase  in  1906  of  nearly 
20  per  cent  in  quantity  and  of  70  per  cent  in  value. 

Prodiuiwn  of  agphatt  and  tdbtmimmg  roci,  1881-1906,  in  short  Urns. 
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PRODUCTION  OF  ASPHALT,  BY  VARIETIES  AND  BY  STATES. 

The  total  production,  by  varieties,  for  four  years  is  given  in  the 
next  table,  and  the  production  in  1906,  by  States  as  well  as  by  varie- 
ties, in  the  succeeding  table.  Reports  from  producers  for  1906  have 
not  distinguished  between  bituminous  sandstone  and  bituminous  lime- 
stone, 'flie  localities  from  which  the  reports  of  production  come 
induce  the  belief  that  almost  the  entire  output  of  this  class  is  bitumi- 
nous sandstone.  The  record  shows  a  continued  decrease  in  the  pro- 
duction of  bituminous  rock.  California  is  by  far  the  largest  producer, 
and  the  decline  in  output  is  doubtless  due  to  the  growing  production 
of  oil  asphalt  in  that  State.  Kentucky  stands  second  in  the  production 
of  bituminous  rock,  and  is  the  only  producer  of  mastic,  the  extracted 
bitumen. 

The  great  increase  in  1906  in  the  production  of  hard  and  reSned,  or 

gum,  asphalt  is  due  chiefly  to  the  new  refinery  development  in  Texa^ 
lOUgh  the  production  in  California  for  1906  is  more  than  100  per 
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cent  in  advance  of  the  total  for  1905.  Likewise,  the  great  increase  in 
the  production  of  maltha,  more  than  twice  the  total  output  for  1906, 
is  due  to  the  Texas  industry. 

California  stands  almost  alone  in  the  output  of  oil  asphalt,  with 
a  large  increase  over  the  production  of  1905.  A  very  small  produc- 
tion is  reported  from  Texas. 

In  certain  reports  of  the  production  of  wurtzilite  and  uintaite  by 
single  operators  the  two  classes  were  not  distinguished,  and  hence  the 
pr(xiuction  of  the  two  is  included  together  in  the  table.  There  are 
reasons  to  believe  that  the  production  of  wurtzilite  was  small  as  com- 
pared with  that  of  uintaite. 

Production  of  asphaU,  190S-1906,  by  varieties,  in  short  tons. 


Variety. 

1903. 

1904. 

1905. 

1906. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Quantity. 

Value. 

Bituminous  sandstone 
Bituminous  limestone 

38,638 

2,620 

961 

12,896 
&8 

$118,001 

8,800 

11,532 

848,799 
1,150 

46,641 
1,798 
1,200 

6,637 
3,363 
550 
2,978 
1,000 

1138,465 

4,495 

10,800 

141,446 
86,320 
50,000 
14,175 
25,000 

39,273 
6,029 
2,200 

3,086 

3,189 

500 

10,916 

994,972 
42.000 
22,000 

41,438 
84,292 
44,000 
47,040 

24,085 

$70,686 

Mastic 

2,543 

24,178 
9,900 

}    12,947 

,  1,952 

24,158 

Hard  and  refined,  or 
£fUTn 

841,106 

Liquid,  or  maltha 

Wurtzilitea 

86,750 

Gilsonite 

159,960 

Qrahamite 

16,482 

Ozokerite 



5 
50,169 

1,500 
430,911 

Oil  asphalt 

46,187 

522,164 

44,405 

459.185 

62,454 

591,248 

Total 

101,255 

1,005,446 

108,572 

879,836 

115,267 

758,153 

138,059 

1,290,340 

a  Erroneously  entered  as  "elaterite"  (trade  name)  in  the  report  for  1904.    Prior  to  1904  included 
under  "  Hard  and  refined,  or  g^im." 

Production  of  asphcUt  in  1906  by  varieties  and  by  States,  in  short  tons. 


Variety. 

California. 

Utah. 

Indian  Territory. 

Quantity. 

Value. 

Quailtity, 

Value. 

Quantity. 

Value. 

Bituminous  sandstone 

20,418 

$47,427 

738 

82,029 

Mastic 

Gum 

8,178 
.       1,000 

101,106 
20,000 

Maltha 

Uintaite   (gilsonite)    and    wurtzilite 
(elaterite) 

12,947 

1159,960 

Qrahamite 

1,952 

16,437 

Oil  ftflphalt 

62,361 

600,046 

Total 

91,957 

768,579 

12,947 

159,960 

2,690 

18,461 

Kentucky. 

Arkansas. 

Texas. 

Georgia. 

Variety. 

X'  v»>-- 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Bituminous  sandstone 

1,629 
2,543 

87,330 
24,158 

900 

16,400 

400 

$8,500 

Mastic 

Gum     ,   ,   ,--   r-.   -.--r^rr T -r.rr 

16,666 

8,900 
93 

8240,000 

66,750 

1,202 

Maltha 

Oil  asphalt 

Total 

4,172 

31,488 

900 

5,400 

24,993 

307,952 

400 

8,500 

21650— M  R  1906- 
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IMPORTS. 

The  following  table  shows  the  imports  of  asphalt  by  calendar  years 
from  1903  to  1906  inclusive: 

Asphalt  imported  for  consumption  into  the  United  StaieSf  1903-1906,  in  short  tons. 


Year. 


1903 
1904 
1905 
1906 


Crude. 


Quantity. 


186,169 

117,184 

86,014 

100,818 


Value. 


1609,756 
490,809 
881.474 
856,498 


Dried  or  advanoed. 


Quantity. 


17,200 

16,766 

9,688 

14,178 


Value. 


$88,591 

100,061 

78,689 

114,076 


Bituminous  lime- 
stone. 


Total. 


Quantity. 


10,230 
6,496 
6,895 
5,086 


Value. 


135,010 
20,286 
19,188 
15,110 


Quantity. 


218,609 
140,446 
100,697 
120,062 


Value. 


$628,856 
611,126 
479,296 
484,679 


About  two- thirds  of  the  asphalt  which  is  imported  into  the  United 
States  from  foreign  countries  comes  from  the  island  of  Trinidad,  off 
the  coast  of  Venezuela.  Other  important  sources  of  the  material  are 
Venezuela  (Bermudez),  Cuba,  and  Italy.  Smaller  quantities  are  im- 
ported from  Switzerland,  Germany,  France,  and  Turkey  in  Asia,  with 
msignificant  quantities  from  the  United  Kingdom,  Colombia,  and 
Austria-Hungary. 

EXPORTS. 

During  the  fiscal  year  ending  June  30,  1906,  domestic  asphalt  and 
manufactures  of  asphaltic  material  to  the  total  value  of  $299,091 
were  exported  from  the  United  States  to  other  countries,  as  against 
similar  exports  valued  at  $291,120  in  the  fiscal  year  ending  June  30, 
1905. 

The  most  important  receivers  of  these  exports  were,  in  the  oi*der 
named:  Canada,  Mexico,  United  Kingdom,  Argentina,  Brazil,  and 
Germany. 

EXPORTS  FROM  TRINIDAD. 

The  asphalt  of  Trinidad  is  described  as  occurring  in  two  forms — land 
pitch  and  lake  pitch — although  there  seems  to  be  no  fundamental  dif- 
ference between  the  two  varieties.  The  pitch  lake  is  the  original  source 
of  all  the  asphalt  which  is  exploited  in  the  vicinity  of  the  village  of 
La  Brea  ana  between  the  village  and  the  lake,  the  land  pitch  being 
material  which  has  overflowed  from  the  pitch  lake  througn  a  crevice 
in  its  side  and  has  descended  the  slopes  to  the  sea.  The  surface  of  the 
lake  is  138  feet  above  the  sea,  its  area  is  about  100  acres,  and  it  is 
nearly  circular  in  outline.  The  bed  of  asphalt  forming  the  lake  is 
from  18  to  78  feet  in  thickness.  The  early  reports  described  the 
material  near  the  middle  of  the  lake  as  being  warm  and  soft.  Now, 
however,  the  asphalt  is  firm  enough  to  support  teams  at  any  point 
for  a  time  long  enough  to  permit  of  loading.  Much  water  is  present 
in  crevices  in  the  asphalt.  The  lake  is  thought  to  occupy  the  crater 
of  an  old  nmd  volcano,  and  a  constant  supply  of  asphalt  is  coming 
into  the  lake  from  subterranean  sources.  Excavations  in  the  lake 
pitch  and  in  the  land  pitch  also,  fill  again  with  asphalt  in  a  short  time. 

The  exports  of  asphalt  from  the  island  of  Trinidad  increased 
somewhat  during  1906^  as  compared  with  1906.    Accoixiing  to  the 


ASPHALT   AND    BITUMINOUS    ROCK. 


1137 


report  of  the  New  Trinidad  Lake  Asphalt  Company  (Limited),  through 
whose  courtesy  this  statistical  information  regarding  the  asphalt  of 
Trinidad  has  been  received,  the  total  quantity  of  asphalt  exported 
from  the  island  for  the  year  ending  January  31,  1907,  was  145,932 
short  tons,  as  against  128,685  short  tons  in  the  year  ending  January 
31,  1906,  and^51,122  short  tons  in  the  year  ending  January  31, 1905. 
About  96  per  cent  of  the  material  exported  in  1906  was  obtained 
from  the  pitch  lake,  which  is  under  the  control  of  the  New  Trinidad 
Lake  Asphalt  Company  (Limited)  under  a  long-term  lease.  The 
lake  constantly  receives  fresh  supplies  of  asphalt  from  subterranean 
sources,  but  of  late  years  the  quantity  thus  coming  in  has  been  less 
than  that  which  has  been  removed,  so  that  the  level  of  the  lake  has 
been  slowly  lowered.  More  than  2,679,372  short  tons  of  asphalt  have 
been  removed  from  the  pitch  lake  and  exported  to  foreign  countries 
since  the  records  have  been  kept. 

Total  exports  of  asphalt  from  Trinidad j  1906-1906,  in  short  tons. 


Year. 


1905  a. 

1906  b. 


To  United  States. 

To  Europe. 

To  ether  conntries. 

Lake. 

Land. 

ToUl. 

I.iake. 

Land. 

Total. 

Lake. 

Land. 

Total. 

63,701 
71,902 

13,681 
5,292 

67,282 
77,194 

54,&t0 
68,284 

577 
454 

66,217 
68,788 

5,900 

286 

6,186 

Grand 
toUl. 


128,686 
146,982 


a  Year  ending  January  31, 1906. 


i>  Year  ending  January  31, 1907. 
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GRAPHITE. 


By  George  Otis  Smith. 


INTRODUCTION. 

Graphite  is  one  of  the  minerals  of  economic  value  which  attract 
attention  because  the  domestic  product  supplies  so  small  a  part  of 
the  demand.  In  the  better  grades  of  graphite  the  value  of  imports  is 
over  six  times  that  of  the  graphite  mined  and  refined  in  this  country. 

Chemicallv,  the  purest  graphite  is  carbon  with  0.05  to  0.20  per 
cent  of  hydrogen.  The  commercial  grades  of  crystalline  graphite 
contain  clayey  impurities,  the  percentage  of  ash  sometimes  reach- 
ing as  high  as  15  per  cent  even  in' Ceylon  graphite.  Certain  physical 
characteristics  are  possessed  by  graphite  which  enable  it  to  be 
readily  recognized.  These  are  its  steel-gray  to  blue-black  color, 
extreme  softness,  and  greasy  feel.  In  the  crystalline  form  graphite 
is  readily  cleavable  into  thin  flakes  or  into  thick  steins  or  rods,  and 
in  the  flake  form  it  possesses  a  brilUant  luster.  The  distinction 
between  crystalline  and  amorphous  graphite  can  not  be  exactly 
defined.  In  many  cases  the  graphite  termed  amorphous  differs 
from  crystalline  graphite  only  in  tne  microscopic  size  of  the  flakes. 
On  the  other  hand,  the  amorphous  graphite  may  be  more  closely 
related  to  anthracite  coal  than  to  crystalline  graphite,  and,  in  gen- 
eral usage,  the  term  is  applied  to  the  metamorphic  schists  in  which  the 
percentage  of  carbonaceous  material  is  rather  high. 

The  only  mineral  with  which  crystalline  graphite  might  be  con- 
founded is  molybdenite,  from  which  it  differs  very  slightly  in  color, 
-  the  streak  of  molybdenite  having  a  somewhat  greenish  tinge.  Since 
molybdenite  is  a  sulphide  and  graphite  is  pure  carbon,  the  two 
may  be  readily  distinguished  by  simple  blowpipe  tests. 

OCCURRENCE. 

Graphite  occurs  in  the  crystalline  schists,  in  which  it  is  found  in 
three  general  types  of  occurrence — beds,  dikes,  and  veins.  These 
represent  different  types  of  origin,  and  as  the  type  may  not  always 
be  readily  distinguished,  so  also  the  determination  or  the  genetic 
relations  may  be  difficult. 

The  bedded  deposits  of  graphite  appear  to  represent  sedimentary 
beds  rich  in  carbonaceous  matter  which  by  metamorphism  has  been 
converted  into  graphite.  This  metamorphism  can,  in  many  cases,  be 
attributed  to  the  action  of  intrusive  granitic  rock,  the  development 
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of  graphite  in  the  metamoq)hosed  strata  being  directly  dependent 
upon  the  proximity  of  intrusive  granite  and  independent  of  the 
degree  of  dynamic  metamorphism. 

Pegmatitic  dikes  carrying  graphite  as  an  original  constituent  are 
known  in  New  York,  New  Jersev,  and  Maine,  and  it  is  probable  that 
the  Pennsylvania  graphite  may  belong  to  this  class  of  deposit. 

The  third  type  of  occurrence  can  not  always  be  readily  distin- 
guished from  that  just  mentioned.  In  New  York  graphite  deposits 
have  been  described  as  having  the  form  of  fissure  vems,  while  similar 
relations  and  origin  have  been  ascribed  to  the  most  important 
graphite  deposits  in  the  world,  those  of  Ceylon.  To  what  extent 
the  vein-filnng  solutions  may  have  been  derived  from  adjacent 
granitic  masses  can  not  be  stated. 

Graphite  has  been  reported  from  all  of  the  Eastern  States  in 
which  the  older  crystalline  rocks  occur,  and  in  most  of  these  the 
deposits  have  been  actively  prospected  at  different  times.  Similar 
statements  may  be  made  concerning  the  occurrence  of  ^aphite  in  the 
Western  States. 

A  newly  discovered  occurrence  of  graphite  belonging  to  the  first 
type  is  in  the  Havstack  Hill,  Laramie  County,  Wyo.,  where  pre- 
Cambrian  schist  of  sedimentary^  ^^iS^^  ^®^  been  metamorphosed  by 
large  intrusive  masses  of  granite.  Tne  graphite  occurs  rather  abun- 
dantly as  a  thinly  disseminated  constituent  of  the  schist.  The  richest 
specimens  run  between  10  and  16  per  cent  graphite,  and  it  is  esti- 
mated that  a  10-foot  bed  would  run  from  6  to  8  per  cent  graphite. 
The  close  association  of  this  fine  and  largely  amorphous  graphite 
and  the  mica  in  the  schist  might  be  expected  to  prohibit  a  clean  sepa- 
ration of  the  graphite;  so  that  even  if  this  deposit  could  be  worKed 
at  a  profit,  the  product  would  be  a  low-grade  graphite. 

Other  occurrences  of  graphite  are  reported  in  Washington,  Virginia, 
and  Idaho.  In  Virginia  the  graphite  is  reported  as  occurring  in  well- 
defined  veins  from  1  to  8  feet  m  width  in  the  crystalline  rocks  near 
the  Albermarle-Orange  county  line. 

USKS. 

The  characters  already  mentioned  as  possessed  by  graphite  make 
it  a  mineral  of  much  industrial  importance.  Its  chemical  compo- 
sition constitutes  it  a  highly  refractory  material  of  exceptional  value 
in  the  steel  and  other  industries;  its  softness  and  black  streak  fit  it 
for  the  use  which  has  given  it  the  name  of  graphite;  and  the  perfect 
cleavage,  purity,  and  softness  of  the  flake  grapnite  make  it  especially 
adapted  for  use  as  a  lubricant.  The  high  electro-conductivity  of  the 
mineral  also  gives  it  value  for  certain  electrical  supplies. 

The  largest  use  that  is  made  of  graphite  is  in  the  manufacture  of 
crucibles,  muffles,  brazing  boxes,  stirrers,  and  other  articles  designed 
to  be  exposed  to  high  temperatures.  For  this  purpose  the  Ceylon 
graphite  possesses  special  advantages  in  its  low  percentage  of  ash 
and  in  its  peculiar  physical  characters.  It  breaks  into  foliated 
masses  and  tnick  rods  rather  than  into  thin  flakes,  and  when  crushed 
the  resultant  material  is  more  even  grained,  a  condition  that  appar- 
entlv  favors  the  production  of  the  right  temper  in  the  crucible. 
Ceylon  graphite  is  imported  into  this  country  in  large  quantities, 
both  by  tne  crucibVe  laaivufacturers  and  the  steel  companies  that 
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make  their  own  crucibles.  The  names  applied  to  the  Ceylon  prod- 
uct— large  lump,  ordinary  lump,  chip,  dust,  and  flying  dust— well 
express  tne  difference  in  pnysical  structure  between  this  graphite  and 
the  flake  graphite. 

The  use  of  graphite  in  the  manufacture  of  pencils  is  probably  both  its 
oldest  and  its  best  known  application;  yet  the  percentage  of  graphite 
used  for  this  purpose  is  not  large,  being  undoubtedly  less  than  10 
per  cent  of  tne  world's  production,  and  one  authority  even  esti- 
mates it  as  low  as  4  per  cent.  Not  all  graphite  is  adapted  for  use  in 
the  manufacture  or  pencils.  The  flaSie  graphite,  however  pure, 
would  yield  a  "lead''  that  would  slip  over  the  paper  without  leaving 
more  tnan  a  faint  streak.  Furthermore,  it  is  almost  impossible  to 
grind  the  easily  cleavable  flake  graphite  into  a  powder  of  tne  fineness 
and  evenness  of  grain  requisite  lor  the  better  grades  of  pencils. 
Therefore,  either  a  high  grade  of  amorphous  graphite  or  very  fine 
crystalline  graphite  is  regarded  as  furnishing  the  best  material  for 
pencils.     Siberia,  Bohemia,  Ceylon,  and  Mexico  furnish  such  graphite. 

The  characteristics  which  unfit  flake  graphite  for  use  in  pencils 
make  it  especially  adapted  for  other  purposes,  and  chief  among  these 
is  its  use  as  a  lubricant.  The  extreme  thinness  of  the  flakes  and 
their  flexibility  enable  them  effectually  to  cover  rough  metal  surfaces 
and  thus  to  reduce  the  friction  between  the  bearings.  In  the  case 
of  light  bearings,  or  of  machinery  where  oil  can  not  be  used  on 
account  of  the  danger  of  soiling  dehcate  textiles,  graphite  can  be  used 
alone  as  a  lubricant.  In  various  combinations  with  Ught  and  heavy 
oils  graphite  is  being  used  to  a  large  extent  for  all  kmds  of  heavy 
macmnery,  its  nature  enabling  it  to  withstand  the  greatest  pressures 
and  highest  temperatures.  The  Ticonderoga  flake  graphite  has  a 
wide  reputation  as  being  the  best  example  of  lubricant  graphite,  on 
account  of  its  natural  purity  and  the  perfection  of  the  development 
of  the  cleavage. 

Flake  grapnite  is  also  well  adapted  for  use  in  the  manufacture  of 
paint,  stove  polish,  and  electrotvper's  powder.  In  paints  and  stove 
polish  amorphous  graphite  is  afso  used,  and  in  the  manufacture  of 
paint,  since  silica  is  believed  to  give  the  quality  of  permanence,  all 
of  the  siliceous  impurities  are  not  separated  from  the  graphite. 
Flake  graphite  possesses  greater  covering  qualities  and  is  therefore 
probably  more  used  as  an  ingredient  in  the  better  grades  of  graphite 
paints  than  is  the  amorphous  variety. 

Large  quantities  of  graphite,  both  crystalline  and  amorphous,  are 
used  tor  paint  and  for  foundry  facings.  The  impure  and  cheap 
graphitic  material  mined  in  Georgia  is  used  to  color  fertilizers. 

PRODUCTION  AND  CONSUMPTION. 

The  total  value  of  the  graphite  produced  in  the  United  States  in 
1906  was  $340,239,  an  increase  of  $22,028  over  the  value  of  the  1905 
output,  but  with  a  considerable  decrease  in  quantity.  Fourteen 
operators  report  production. 

The  production  of  crystalline  graphite  in  the  States  of  Pennsyl- 
vania and  New  York  in  1906  was  5,887,982  pounds,  with  a  reported 
value  of  $238,064,  a  decrease  in  quantity  of  148,585  pounds,  but  an 
increase  in  value  of  $492,  as  compared  with  the  figures  for  1905. 
This  brings  the  average  price  per  pound  again  slightly  above  4  centa^ 
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the  range  of  reported  values  being  less  than  3i  and  over  7  cents. 
The  statistics  of  production  fail  to  indicate  fully  the  activity  of  the 
crystalline  graphite  industry.  Four  companies  in  Pennsylvania 
have  reported  development  and  construction  work,  which  is  expected 
largely  to  increase  the  output  of  that  State  in  1907.  Specimens  of 
high-grade  crystalline  graphite  from  Virginia  give  some  promise  of 
that  State  being  added  to  the  list  of  producers  of  crystalline  graphite. 
Thegraphite  produced  in  the  States  of  Alabama,  Georgia,  Michi- 

fcan,  msconsin,  Colorado,  Rhode  Island,  Nevada,  and  North  Caro- 
ina  has  generally  been  classed  together  as  amorphous.  The  varia- 
tion in  the  purity  of  this  so-called  amorphous  graphite  is  extreme, 
some,  like  that  or  Colorado  and  Alabama,  being  essentially  crystalline 
and  of  liigh  grade,  while  some  of  the  graphite  mined  in  Georgia  is  an 
impure  graphitic  schist.  The  total  quantity  mined  in  the  States 
mentioned,  which  rank  as  producers  on  the  oasis  of  tonnage  in  the 
order  given,  was  16,853  short  tons,  valued  at  $102,175,  as  against 
21,953  tons,  valued  at  $80,639  for  1905.  The  average  price  per  ton 
determined  from  these  figures  would  be  misleading,  inasmuch  as 
the  reported  values  rai^e  n-om  $1.25  to  over  $100  per  ton. 

In  value  of  product  rennsylvania  leads,  with  New  York  second  in 
rank,  and  Alabama  third.  The  most  noteworthy  change  in  the  out- 
put of  1906  was  the  large  decrease  in  New  York^s  production,  of  about 
one-third  in  both  quantity  and  value.  Pennsylvania  and  Alabama 
showed  increases  for  the  year,  with  prospects  of  further  improvement, 
while  Virginia  and  Montana  may  become  new  producers. 

The  following  table  includes  the  statistics  of  graphite  produced  in 
the  United  States  and  of  graphite  imported  into  this  country  in  the 
last  five  years.  In  the  statistics  of  domestic  production  the  refined 
crystalline  product  is  given  in  pounds,  and  the  amorphous  graphite 
and  the  imports  in  short  tons. 

Production  and  imports  of  natural  graphite^  1902-1906, 


Production. 


Year. 


1002  /pounds 

^^^ iahorttons.. 

lom  /pounds 

^^*" Ishort  tons. . 

ifl04  /pounds 

^*^ Ishort  tons. . 

1905 {^S^^f 

Ishort  tons. . 

iQfui  /pounds 

^^^ Iahorttons.. 


Quantity. 


3,036,824 

4,739 

4,538,155 

16,501 
5,681,177 

16,927 
6,036,567 

21,053 
5,887,082 

16,853 


Value. 


Ul82,10S 
}  225,554 

I  321,372 
1}  318,211 

I I  340,239 


Imports. 


Year. 


1002 
1903 
1004 
1005 
1906 


Quantity. 


Short  ton3. 
20,385 
17,928 
14,195 
17,457 
25,487 


V^alue. 


$1,168,554 

1,207,700 

905,581 

983,094 

1,554,212 


This  composite  table  shows  the  annual  consumption  of  natural 
graphite  in  the  United  States.  It  is  noteworthy  that,  while  it  pro- 
duces only  about  one-fifth  of  the  graphite  of  the  world,  this  country 
consumes  over  35  per  cent  of  the  world's  production.  A  small 
quantity  is  exported,  but  probably  mostly  in  the  manufactured  form. 
To  this  consumption  of  natural  graphite,  to  the  value  of  over  a 
million  and  a  half  dollars,  must  be  added  the  output  of  artificial 
graphite,  which  is  largely  consumed  in  this  country.  The  imports  of 
CTaphite  are  mostly  from  Ceylon.  Canada  promises  to  become  a 
larger  producer  of  graphite,  as  American  capital  is  beconiing  inter- 
ested in  developing  ne^^  properties  there. 
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ARTIFICIAI.  GRAPHITE. 

The  production  of  artificial  graphite  has  steadily  increased  since  its 
introduction  in  1897.  The  quantity  manufactured  in  1906  amounted 
to  5,074,757  pounds,  valued  at  $337,204,  which  is  the  largest  quan- 
tity produced  in  any  year  since  its  first  introduction  on  the  market. 
Of  tne  total  output,  2,766,000  pounds  were  ground  to  a  fine  powder, 
and  this  product  was  valued  at  $94,578. 

In  the  following  table  are  given  the  quantities  and  value  of  the 
graphite  manufactured  for  the  last  five  years : 

Production  and  value  of  artificial  graphite^  1902-1906. 


Year. 


1902 
1903 
1904 
1905 
1906 


Quantity 
(pounds). 

Value. 

Price  per 
pound 
(cents). 

2,358,828 
2,620,000 
3,248,000 
4,501,560 
5,074,757 

$110,700 
178,670 
217,790 
313,980 
337,204 

4.69 
6.82 
6.70 
6.83 
6.64 

It  would  appear  from  these  statistics  that  the  use  of  the  artificial 
product  is  bein^  rapidly  extended,  and  it  probably  now  comes  into 
competition  with  the  natural  graphite  in  many  lines  of  manufacture, 
especially  in  the  electrical  trade.  A  process  has  been  developed 
during  1906  for  treating  artificial  graphite  with  tannin.  The  result- 
ing deflocculated  graphite  is  claimed  to  be  adapted  especially  for  use 
in  lubrication,  with  either  water  or  oil  as  a  vehicle.  For  certain  pur- 
poses, however,  it  seems  certain  that  5io thing  can  take  the  place  of 
the  mineral,  and  that  the  production  of  crystalline  graphite  in  this 
country  will  steadily  increase. 

WORIiB'S  PRODUCTION. 

In  the  following  table  is  shown  the  world^s  production  of  graphite, 
by.  coimtries,  in  1903,  1904,  and  1905: 

World's  production  of  graphite y  1903,  1904,  and  1905,  in  short  tons. 


(Country. 


United  States 

Austria 

Canada 

Ceylon 

France 

Germany 

India.: 

Italy 

Japan 

Mexico 

Sweden 

Total... 


1903. 


Quantity.      Value 


18,860 

32,616 

728 

a  26, 998 

139 

4,099 

3,801 

8,730 

126 

1,548 

28 


1225,554 

382,148 

23,745 

1,952,529 

689 

35,411 

82,474 

28,855 

10,950 

41,635 

988 


97,673  12,784,978 


a  Exports. 


1904. 


Quantity. 


19,768 

31,5^8 

452 

a  29, 187 

17 

4,171 

3,647 

10,764 

238 

1,069 

61 


100,922 


Value. 


$321,372 

386,082 

11,760 

2,110,873 

130 

40,122 

81,288 

44,542 

18,026 

47,436 

1,755 


3,063,386 


1905. 


Quantity. 


24,971 

37,937 

541 

a  34, 319 

110 

5,424 

2,603 

11,654 

206 

1,069 

44 


118,878 


Value. 


$318,211 

274,154 

17,033 

2,307,042 

1,351 

49,742 

82,085 

52,104 

15,022 

42,916 

1,276 


3,160,936 


=  ll 


t 

ii 
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MAGNESITE. 


By  Charles  G.  Yale. 


PRODUCTION. 

All  the  ma^esite  produced  in  the  United  States  continues  to  come 
from  California^  but  the  quantity  is  not  large,  since  the  consxmiption 
is  limited  on  the  Pacific  coast,  and  the  native  product  can  not  com- 
pete at  points  of  greatest  consumption  east  of  the  Missouri  River  with 
that  imported  from  Greece  and  Austria,  owing  to  prohibitorjr  freight 
rates  from  California.  The  Porterville,  Tulare  County,  deposits  yield 
most  of  the  crude  and  calcined  material,  though  a  few  thousand  tons 
are  derived  from'  the  Red  Moimtain  aeposits  in  Alameda  County. 
Some  calcined  material  is  also  sold  by  the  manufacturers  of  carbonic 
acid  gas,  who,  however,  obtain  their  crude  ma^esite  from  the  Porter- 
ville deposits.  At  this  latter  place  there  are  kilns  where  the  calcining 
is  done.  The  calcined  material  is  mainly  used  as  a  digester  for  wood 
pulp  in  paper  manufacture,  but  less  is  used  than  formerly,  as  the 
manufacturers  found  they  were  using  more  than  was  really  necessary 
to  accomplish  the  object.  For  carbonic  acid  gas  manufacture  about 
800  tons  yearly  are  consumed.  The  crude  magnesite  costs  in  the  San 
Joaquin  Valley  about  $3  per  ton.  and  the  freight  to  San  Francisco  Bay 
is  $3  per  ton.  The  calcined  sells  for  a  lower  price  than  formerly,  and 
that  sold  in  San  Francisco  is  $14  per  ton  free  on  board  at  factory. 
The  prices  for  labor  and  mining  are  now  higher  than  formerly  and 
add  about  $1  per  ton  to  the  cost  of  the  crude.  In  the  matter  of  the 
calcined  the  variation  in  the  price  depends  on  the  amount  of  roasting 
given  it.  That  resulting  from  the  work  of  manufacturing  carbonic 
acid  gas  does  not  bring  so  high  a  price  as  that  which  is  specially  cal- 
cined and  given  a  longer  roast  at  a  higher  heat. 

The  total  domestic  output  of  crude  magnesite  in  1906  was  7,805 
short  tons,  valued  at  $23,415,  an  average  of  $3  per  ton,  as  against 
3,933  short  tons,  valued  at  $15,221,  in  1905.  Most  of  this  was  roasted, 
resulting  in  2,864  tons  of  calcined  material  for  use  as  a  digester  for 
wood  pulp  and  for  making  brick  and  building  material.  It  usually 
requires  2.4  tons  of  raw  (MgCO.)  to  make  1  ton  of  calcined  (MgO) 
magnesite.  This  2,864  tons  or  calcined  material  was  valuea  at 
$40,000,  or  between  $13  and  $14  per  ton.  Some  small  lots  were, 
however,  sold  for  less  prices. 

Quantity  and  value  of  crude  magnesite  produced  in  the  United  States^  1891-1906. 


1892.. 
1893.. 
1894. 
1895. 
1896. 
1897. 
1898. 


tons.. 

439 

$4,390 

do 

1,004 

10,040 

do 

704 

7,040 

do 

1,440 

10,  240 

do.. . . 

2,220 

17,000 

do 

1,500 

11,000 

do 

1,143 

13, 671 

do.... 

1,263 

19, 075 

1899 short  tons. .  1,  280  $18, 480 

1900 

1901 

1902 

1903 

1904 

1905 

1906 


do.... 

2,252 

19, 333 

do 

3,500 

10,500 

do.... 

2,830 

8,490 

do 

3,744 

10, 595 

do 

2,850 

9,298 

do 

3,933 

15,  221 

do.... 

7,805 

iv^v^ 
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The  plant  at  Sessions  Basin.  East  Oakland,  owned  by  the  American 
Magnesite  Company,  was  badly  damaged  bv  the  earthquake  of  April, 
1906,  though  tne  machinery  was  not  much  injured.  The  buildmgs 
were  not  restored  much  before  the  close  of  the  year.  For  this  reason 
little  was  done  in  the  way  of  manufacturing  magnesite  bricks  or 
building  material  in  1906  in  California. 

Since  the  close  of  the  year  a  new  deposit  near  Cloverdale,  Sonoma 
County,  has  been  opened,  and  a  few  hundred  tons  of  crude  material 
have  been  shipped.  A  road  is  being  built  to  another  deposit  near 
Guemeville,  Sonoma  County,  which  is  being  opened.  Also  since  the 
close  of  the  year  a  deposit  nas  become  productive  near  Exeter,  in 
Tulare  Coimty,  about  20  miles  from  the  Porterville  deposits.  The 
California  Magnesite  Company  has  been  organized  to  develop  magne- 
site deposits  near  Winchester,  in  Riverside  County;  the  headquarters 
of  the  company  are  in  Los  Angeles.  Thus  far  no  output  has  been 
made.  With  tnese  exceptions  there  is  nothing  new  to  record  as  to 
magnesite  mining  operations  in  California.  Many  other  deposits  are 
known — some  of  them  of  considerable  value — but  the  small  local  de- 
mand and  the  impossibility  of  shipping  eastward  and  in  competition 
with  the  cheap  imported  article  prevents  any  extensive  mining  opera- 
tions being  inaugurated. 

Somewhat  extensive  experiments  are  being  conducted  in  Calif  omia in 
the  manufacture  of  tiles  partly  formed  of  calcined  magnesite.  The 
producers  are  in  hopes  that  their  experiments  will  prove  successful, 
as  the  manufacture  of  these  tiles  will  cause  a  more  decided  demand 
for  magnesite.  It  is  also  the  hope  of  the  producers  that  the  increas- 
ing use  of  open-hearth  furnaces  will  cause  a  large  demand  for  the 
mmeral,  which  is  used  in  the  form  of  ground  calcined  plaster  for 
lining. 

IMPORTS. 

The  imports  of  magnesite  into  the  United  States  for  1905  and  1906 
were  as  follows: 

Imparts  of  magnesite  into  the  United  States  in  1905  and  1906 ,  in  pounds. 


Magnesia: 

Calcined,  medicinal 

Carbonate  of,  medicinal 

Sulphate  of,  or  Epsom  salts 
Magnesite: 

Calcined,  not  purified 

Crude 


1905. 


Quantity. 


Value. 


13,554 

21,901 

9,039,099 

134,505,334 
14,152,466 


$2,778 

1,360 

38,084 

675,355 
63,264 


1906. 


Quantity. 


30,788 

39,487 

5,830,224 

141,314,682 
39,477,766 


Value, 


$5,689 

22,471 

740.5SS 
122.90S 


In  addition  magnesium  not  made  up  into  articles  was  imported  to 
the  value  of  $22,205  in  1905  and  to  the  value  of  $8;706  in  1906. 

United  States  Consul  W.  A.  Rublee,  of  Vienna,  Austria,  states  that 
the  export  of  calcined  magnesite  to  the  United  States  from  the 
Vienna  consular  district  alone  amoimted  to  53,000  tons  net  weight. 
He  says  also  that  at  present  the  Veitscher  Magnesitwerke  Actiengesell- 
schaft  is  the  principal  company  operating  magnesite  mines  in  Austria 
and  is  enjoying  extraordinary  prosperity. 
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His  statement  in  part  is  as  follows:  « 

Ms^nesite  was  discovered  in  the  province  of  Styria,  Austria,  in  the  early  eighties  by 
Carl  Spaeter,  of  Coblenz,  Germany^  who  had  acquired  some  property  near  Veitsch, 
Styria,  which  was  supposed  to  contain  manganese  ore.  In  the  course  oi  exploiting  this 
property  the  yield  of  manganese  was  not  found  to  be  satisfactory,  but  another  substance 
was  discovered  which  turned  out  to  be  valuable  for  fireproofing  purposes  and  was  later 
called  magnesite  owing  to  its  high  percentage  of  magnesia. 

Elaborate  experiments  were  made  with  it  by  the  Alpine  Montan^esellschaft,  one  of 
the  principal  iron  and  steel  companies  of  Austria,  and  its  uses  were  discovered. 

Tne  first  magnesite  was  produced  in  small  quantities  in  1890,  but  its  production  on  a 
large  scale  began  in  1892,  when  shipments  were  first  made  to  the  United  States.  In 
1897  the  Veitsch  property  was  organized  into  a  stock  company  with  2,000,000  crowns 
($406,000)  in  preferred  shares  and  6,000,000  crowns  ($1,218,000)  in  common  shares,  the 
preferred  shares  to  pay  7 J  per  cent  interest  guaranteed.  This  dividend  was  soon 
advanced  to  10  per  cent  and  has  been  paid  on  preferred  and  common  shares  alike  for 
several  years  past.  Carl  Spaeter  retains  the  controlling  interest  in  the  company,  and  a 
Vienna  bank  owns  a  large  part  of  the  remainder  of  the  Euhares. 

Magnesite  mines  were  worked  in  competition  with  the  Veitsch  mines  at  Eichbei^, 
lower  Austria,  for  a  number  of  years,  but  were  acquired  by  the  Veitsch  company  in 
March,  1905.  There  are  also  magnesite  mines  in  Hungary,  which  operate  under  a 
cartel  agreement  with  the  Veitsch  company.  The  Veitsch  company  is  acquiring  other 
mines  in  Styria  and  is  desirous  of  maintaining  a  monopoly  of  the  business  in  Austria. 
At  present,  however,  there  are  two  or  three  independent  concerns  opening  up  magne- 
site properties  in  Austria  and  in  Hungary. 


MICA. 


By  Douglas  B.  Sterrett. 


INTRODUCTION. 

Of  the  minerals  composing  the  group  called  mica,  practically  only 
two  are  commercially  valuable  for  their  physical  properties.  These 
are  muscovites,  or  potash  mica,  and  phlogopite,  or  magnesia  mica. 
The  interesting  properties  of  mica  are  its  perfect  cleavage  and  the 
toughness,  flexibility,  and  elasticity  of  its  cleavage  sheets.  These 
properties,  combined  with  transparency  and  nonconductivity  of  elec- 
tricity, render  the  varieties  mentioned  valuable  in  the  industrial  world. 

The  crystallization  of  mica  is  monoclinic,  approximating  hexagonal 
symmetry.  The  crystals  indicate  this  by  the  closeness  with  which 
they  resemble  hexagonal  forms,  while  the  molecular  structure  revealed 
by  the  percussion  and  pressure  figures  is  also  nearly  hexagonal. 
Commercially  mica  is  found  in  rough  blocks,  sometimes  with  crystal 
outlines;  these  crystals  are  often  called  "books." 

The  color  of  mica  is  somewhat  variable  and  is  generally  much 
lighter  in  muscovite  than  in  phlogopite.  Muscovite  may  be  white, 
gray,  yellow  inclining  to  amber,  brown,  red,  and  green.  The  brown 
and  red  when  of  the  proper  color  are  often  called  ''rum"  and  "ruby" 
mica.  Zonarv  banding  of  colors  parallel  to  the  crystal  faces  is  not 
uncommon;  thus  a  crystal  maybe  a  rich  "rum"  color  inside  with  an 
exterior  of  light  yellow,  or  the  position  of  the  two  colors  may  be 
reversed.  Phlogopite  is  generally  some  shade  of  yellow  or  brown  to 
black,  often  possessing  a  coppery  appearance,  and  is  called  "amber" 
mica  from  its  color.  Other  colors  observed  in  phlogopite  are  milky 
and  silvery  gray.  The  luster  of  muscovite  is  briUiant  and  glimmering 
on  fresh  surfaces,  while  that  of  phlogopite  is  less  brilliant  und  more 
silvery  or  pearly.  Iridescent  colors  are  often  produced  on  the  surface 
of  hard  fresh  sheets  of  mica  by  the  presence  of  moisture,  while  Newton 
rings  and  rainbow  colors  are  formed  by  thin  films  of  air  working  in 
between  the  laminae. 

Muscovite  often  contains  inclusions  of  other  minerals,  either  between 
the  laminae  or  cutting  across  them.  Common  amon^  these  inclusions 
are  magnetite,  quarti,  fddspar,  garnet,  and  other  mica  crystals,  with 
tourmaline,  apatite,  beryl,  and  rare  minerals  of  less  common  occur- 
rence. Inclusions  of  magnetite  are  in  the  form  of  minute  cr3'stals, 
often  arranged  in  definite  positions  with  respect  to  one  another,  form- 
ing patches  or  dendrites,  which  are  themselves  arranged  in  a  definite 
order  corresponding  to  structural  lines  in  the  ciystal.  Inclusions  of 
other  mica  may  be  other  small  crystals  of  muscovite  with  their  cleavage 
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turned  acrosN  that  of  the  large  crystal,  or  intei^ 
possessing  the  same  cleavajfe  as  the  inclosing  musco 
minerals  included  in  mica  detract  from  its  commerci 
commercially  altogether. 

Other  more  strSiing  features  that  detract  from 
are  the  "wedge,"  the  "A,"  and  the  "  ruled"  struct 
mica  the  crystals  are  thicker  on  one  side  than  on  tl 
uneven  development  of  the  laminee,  some  of  whi 
entirely  across  the  width  of  the  crystal.  The  "A"  ; 
two  series  of  crumpling^,  or  small  folds  in  the  lami 
of  approximately  60°  with  each  other.  In  some  ct 
tions  or  striations  are  not  vei"y  pronounced  and  the 
them,  while  in  others  there  are  small  lath-shaped 
sheets  and  the  lamina;  do  not  extend  across  thestriatii 
and  the  "A"  structure  often  occur  together  in  i 
"  ruled  "  mica  sharp  parting  planes  or  cleavage  pass 
tals,  making  angles  of  about  66^°  with  the  regular 
sometimes  repeated  manjf  times  in  parallel  positioi 
crystals  into  narrow  strips,  called  "  ribbon  "  mica, 
it  occurs  in  two  or  three  directions,  at  about  60°  to 
crystal. 

Details  of  the  crystal  structure  of  mica  are  broa 
sion  and  pressure  figures.  These  have  the  shape  oi 
being  made  up  of  three  lines  or  cracks  crossing  ont 
of  nearly  60°,  and  correspond  to  lines  of  moleculai 
crystal.  The  two  differ  from  each  other  in  havini 
inclined  at  about  30°  to  the  direction  of  those  of  tl 
sion  figures  are  produced  by  striking  a  sheet  of  n 
with  a  dull-pointed  instrument.  Pressure  figures  a 
obtain  and  are  formed  by  slow  pressuie  with  a  blui 
tif  ul  example  of  a  large  percussion  figure  is  sometii 
of  mica  which  a  miner  has  carelessly  struck  with  a 

When  percussion  and  pressure  figures  have  been 
muscovite  which  show  the  "ruled'' and  the  "A"  si 
of  the  pressure  figure  are  found  in  each  case  to 
"ruled  and  "A"  lines,  while  the  rays  of  the  pei 
inclined  at  about  30°  to  them.  When  the  crystel 
the  traces  of  the  percussion  figures  are  found  to 
edges  of  the  cHno-pinacoid  and  unit  prism  faces  on 

OCCURRENCE. 

Of  the  two  varieties  of  mica  used  extensively  in  ti 
only  one,  muscovite,  is  found  in  deposits  of  conim< 
United  States.  Muscovite  occurs  widely  dissemina 
and  crystals  of  no  value  in  crystalline  igneous  and  n 
as  well  as  in  the  sediments  derived  from  them,  d 
ble  valuable  muscovite,  however,  is  confined  to  pegi 
is  closely  allied  to  granite  in  composition,  being  coi 
and  quartz  with  more  or  less  mica  and  other  a 
Unlike  granite,  the  constituent  minerals  of  pegma 
out  in  large  masses,  sometimes  with  an  extreme 
texture,  and  at  others  in  veinlike  bands  or  irreg 
Among  the  coarser  products  of  crystallization  of 
which  18  sometimes  found  in  blocks  more  than  a  ya' 
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A  large  number  of  accessory  minerals  occur  with  mica  and  in  peg- 
matite. Among  the  more  common  ones  and  those  of  commercial  value 
are,  quartz,  massive,  crystallized,  smoky,  and  rose;  feldspar,  potash 
and  others;  kaolin;  beryl,  common  and  gem  varieties,  as  colorless, 
yellow  or  golden,  blue,  aquamarine,  ana  emerald;  touraline  gems, 
white,  vellow,  ^een,  blue,  red,  and  other  colors;  spodumene,  kuntz- 
ite,  and  hiddenite;  zircon;  tepidolite;  cassiterite;  uraninite  or  pitch- 
blende, and  other  rare  minerals.  A  complete  list  of  the  associated 
minerals  will  be  found  in  the  report  on  mica  for  1904  by  Dr.  Joseph 
Hyde  Pratt.« 

The  mica  crystals  occupy  various  positions  in  pegmatite  masses,  and 
no  positive  rule  can  be  made  for  finaing  them.  Wnere  the  pegmatite 
has  a  typical  granite  texture  the  mica  may  be  found  evenly  distributed 
through  it.  Often  the  larger  crystals  will  be  found  either  in  clusters 
at  intervals  through  the  "  vein,"  in  places  partly  connected  by  streaks 
of  small  crystals,  or  along  one  or  both  walls  of  the  pegmatite.  Where 
there  is  a  quartz  streak  within  the  pegmatite  the  mica  occurs  on  either 
or  both  sides  of  it,  being  in  places  partly  embedded  in  the  quartz  or 
occupying  any  of  the  positions  noted  above  in  the  remaining  portion 
of  the  pegmatite. 

Pegmatites  are  common  in  regions  of  crystalline  metamorphic  and 
granitic  rocks.  Those  more  valuable  for  their  mica  contents  are  gen- 
erally found  in  metamorphic  gneisses  and  schists,  in  which  they  occupy 
various  positiom-^.  Sometimes  the  pegmatites  follow  the  bedding 
planes  of  the  country  rock  for  considerable  distances;  at  others  they 
cut  the  strike  of  the  inclosing  rock  through  part  or  all  of  their  extent. 
The^  are  often  very  irregular  in  shape  and  continuity,  and  sometimes 
exhibit  the  same  structures  as  the  country  rock.  The  common  forms 
of  occurrence  of  pegmatite,  commercially  valuable  for  mica,  are  over- 
lapping lenticular-shaped  bodies  and  sheets  of  more  persistent  extent. 
Tney  range  from  a  fraction  of  an  inch  up  to  many  yards  in  thickness, 
and  the  length  of  the  lens-shaped  masses  may  be  from  two  or  three 
times  to  twenty  or  more  times  their  thickness.  The  limit  of  size 
below  which  a  pegmatite  body  can  not  be  profitably  worked  for  mica 
might  be  arbitrarily  placed  at  from  1  to  2  feet  for  rich  and  regular 
veins. 

The  origin  of  pegmatites  is  a  debated  question.  Certain  forms  are 
generally  conceded  to  be  dikes,  intruded  into  the  formations  in  which 
they  occur  as  highly  aqueous  magmas.  Others  possess  such  typical 
vein  structures  that  they  must  be  considered  to  have  been  formea  bj 
aqueous  action.  Between  these  two  types  are  all  gradations,  and  it  is 
impossible  to  separate  the  two  processes  by  which  they  have  been 
formed. 

Deposits  carrying  mica  of  commercial  size  have  been  found  in  the 
United  States  in  the  following  States:  North  Carolina,  New  Hamp- 
shire, Virginia,  South  Dakota,  Colorado,  New  Mexico,  Idaho,  Arizona, 
Georgia,  South  Carolina,  Alabama,  California,  Maine,  Connecticut, 
New  Jersey,  Maryland,  Wyoming,  Nevada,  and  a  few  other  States. 
In  the  first  nine,  and  probably  more,  of  the  States  mentioned  there 
has  been  a  production  of  mica  at  one  time  or  another.  In  foreign 
countries  mica  of  commercial  size  has  been  found  in  India,  China, 
Japan,  Canada,  Mexico,  Brazil,  Argentina,  German  East  Africa,  Aus- 
tralia, and  other  countries. 

a  Pratt,  Jofleph  Hyde,  Mica:  Mineral  Resources  U.  S.  for  1904,  U.  S.  Geol.  Survey,  1906,  p.  1179. 
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CONDITIONS  GOVERNING  MINING  ME 

There  is  a,  wide  variation  in  the  methods  used  i 
depending  at  times  on  the  coaditions  of  occurrence 
at  other  times  on  the  location  of  the  deposits,  the  o 
the  ability  of  the  individuals  or  companies  to  operat 
the  mica  deposits  are  somewhat  regular  in  content 
extent,  it  is  possible  to  work  them  by  systematic  mi 
those  employed  in  mining  for  other  minerals.  Reeula 
crosscuts,  drifts,  slopes,  and  winzes  can  be  prohtabl 
power  used  for  dnlls,  hoisting,  pumping,  etc,  ^ 
deposits  are  irregular  in  shape  and  extent,  pinchii 
from  place  to  place,  and  are  folded  with  the  inclosia 
mashed  and  faulted,  it  is  not  possible  to  work  them  s 

The  tendency  in  the  past,  prior  to  the  last  few  yi 
work  all  mica  mines  only  for  present  values,  with  too 
future  production.  In  this  way  the  majority  of  the 
BO  opened  that,  after  their  value  has  been  proved, 
costly  to  prepare  them  for  extensive  operation.  Of 
must  be  proved  valuable  before  extensive  work  is  a 
often  the  miner  testing  the  deposit  must  have  some  rett 
and  accordingly  he  follows  the  mica  wherever  foun 
cuts,  Inclines,  sLafts,  and  tunnels,  irregularly  spaced, 
is  given  a  poor  start,  and  the  farther  such  work  is  < 
difficult  it  becomes  to  begin  systematic  mining.  -  Verj 
when  a  mica  deposit  is  irregular  in  shape  the  onl; 
learning  its  extent  is  to  follow  the  mica  streak  when 
and  accordingly  systematic  prospecting  is  not  possibl 

In  Canada  there  seems  to  be  a  stronger  t«ndenc 
mica  mining  than  in  the  United  States,  especially  u 
deposits  in  pyroxenic  rocks,  which  are  probaoly  more 
than  most  muscovite  deposits  in  pegmatite.  Minin 
shire  and  the  Western  States  has  been  carried  on  mo 
than  much  of  that  in  North  Carolina,  In  the  latter 
the  mica  deposits  are  being  more  and  more  methodic 
mined  wherever  possible.  Unfortunately,  there  are  a 
deposits  in  this  State  which  are  of  such  irregular  occ 
impossible  to  use  regular  methods  of  development 
deposits  ai-e  more  irregularly  worked  than  in  any  ot 
nearly  everything  is  done  by  hand,  even  to  removing 
from  the  mines. 

Theuseof  power  for  drills,  hoisting,  and  pumping,  a 
atic  mining  and  other  labor-saving  devices,  is  also  gov 
the  cost  of  labor.  In  India,  where  the  wages  are  ext 
8  cents  per  day  for  miners,  i  or  5  cents  for  ordinar 
female),  and  3  cents  for  children,  the  use  of  primit 
equipment  is  nearly  universal.  In  North  Carolina  lab- 
are  being  introduced  with  the  higher  cost  of  labor, 
mining  regions  in  America,  mentioned  above,  where 
has  been  high,  the  employment  of  labor-saving  dev 
mining  metho«ls  have  been  correspondingly  advanced 
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MAiajPAcnniE  of  mica. 

SHEET  AND  PUNCH  MICA. 

The  methods  employed  in  preparing  sheet  mica  for  the  market  do 
not  differ  greatly,  even  in  widely  separated  localities.  In  some  cases 
the  successive  steps  in  the  preparation  of  sheet  mica  may  be  carried 
out  by  different  parties  in  different  places.  Thus  the  miner  may  sell 
to  the  small  dealer  his  entire  product  in  rough  blocks  or  crystals. 
After  splitting  the  latter  and  removing  imperfections  the  small  dealer 
grades  the  sheets  according  to  size  and  quality,  and  in  turn  sells  to 
^e  larger  dealer  or  manufacturer.  The  latter  cuts  the  mica  into 
whatever  patterns  there  may  be  a  demand  for  and  sells  his  product  to 
the  jobber.  As  a  general  rule,  however,  two  or  more  of  these  opera- 
tions are  carried  out  by  the  same  party,  and  of  ten  a  company  mines 
and  prepares  its  own  mica  for  the  trade. 

The  usual  operations  for  preparing  mica,  after  the  rough  material 
has  been  obtained  from  the  mines,  are  as  follows: 

The  rough  crystals,  weighing  from  a  fraction  of  a  pound  to  many 
pounds,  are  split  with  wedges  and  knives  into  sheets  of  suitable  thick- 
ness for  cutting  into  patterns.  The  rough  edges  are  trimmed  off  with 
knives  held  at  an  angle  to  the  cleavage  plane  while  cutting,  and  harm- 
ful inclusions  and  other  imperfections  are  removed.  The  next  step 
consists  in  cutting  the  sheets  into  patterns  of  such  size  and  shape  as 
may  be  in  demand.  This  operation  requires  considerable  judgment, 
in  order  that  there  may  be  a  minimum  of  loss  by  waste.  Whereas 
formerly  it  was  customary  to  have  a  "scriber"  mark  the  outline  of 
the  pattern  to  be  cut  from  each  sheet,  this  is  now  almost  entirely  done 
by  tne  man  who  does  the  cutting.  The  latter  lays  a  templet  made  of 
metal  or  composition  on  the  sheet  of  mica,  and  after  choosing  the  most 
favorable  form  and  largest  size  possible,  cuts  around  the  edge  of  the 
templet  with  large  shears.  These  shears  have  the  lower  blade  station- 
ary, while  the  upper  one  is  generally  operated  by  hand.  Machine 
knives  operated  by  power  are  in  use,  however,  in  the  larger  cutting 
establishments  of  Canada. 

Considerable  mica  is  punched  into  disks,  washers,  and  other  forms 
for  electrical  use.  The  chief  demand  is  for  sizes  under  2  inches  in 
diameter,  though  disks  and  rings  are  punched  with  a  diameter  of  over 
4  inches.  The  different  forms  of  punches  in  use  are  operated  by  hand 
or  by  power.  The  output  from  power  machines  is  larger  than  that 
from  hand  punches. 

GRINDING  SCRAP  MICA. 
NORTH   CAROLINA. 

Less  than  half  of  the  scrap  mica  produced  in  North  Carolina  is 
ground  in  that  State.  Much  of  it,  especially  from  the  counties 
southwest  of  Asheville,  as  Haywood,  Jackson,  Macon,  and  Transyl- 
vania, where  there  have  been  no  grinding  mills  up  to  this  time,  goes 
to  Richmond,  Va.,  where  it  is  ground  by  the  Richmond  Mica  (5)m- 
pany.  It  is  probable,  however,  that  there  will  be  several  mica-grind- 
mg  mills  in  operation  in  this  region  before  long.  A  mill  is  oeing 
erected  by  the  Hanson  Mill  Company  (June,  1907)  at  Dillsboro,  to 
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grind  and  manufacture  mica  as  well  as  other  mineral  products  of  the 
surrounding  region,  as  feldspar,  talc,  and  graphite.  The  General 
Electric  Mica  Manufacturing  Company,  also  of  Dillsboro,  owns  a 
plant  for  manufacturing  mica  and  expects  to  grind  scrap  mica  by  a 
new  process.  The  ffrinding  will  probably  be  accomplished  by  emery 
wheels.  In  Mitchell  and  Yancey  counties  nearly  all  the  scrap  mica 
has  been  ground  locally  by  three  mills  in  the  neighborhood  of  Plum- 
tree,  Mitchell  County.  Another  larger  and  well-equipped  mica-grind- 
ing mill  was  erected  by  Mr.  John  L.  Lynch  during  1906  at  Penland, 
Mitchell  County.  This  mill  is  the  largest  in  the  SSite  and  is  located 
on  a  railroad  at  a  convenient  place  for  a  large  number  of  mica  pro- 
ducers to  dispose  of  their  waste  and  scrap.  With  the  erection  of  two 
new  mica-grinding  mills  and  with  other  mills  under  consideration  the 

f)roduction  of  scrap  mica  should  be  largely  increased  in  North  Caro- 
ina  in  the  near  future. 

The  following  is  a  general  description  of  the  type  of  grinding  mill 
in  use  in  Mitchell  County:  Both  steam  and  water  power,  or  a  combina- 
tion of  the  two  when  the  water  supply  is  insufficient,  are  employed. 
The  mica  is  first  shaken  thoroughly  in  rocker  Washing  tubs,  by  which 
the  filth  is  removed.  The  grinding  is  accomplished  by  soft-wood 
beaters  through  which  large  spikes  are  driven  with  the  enas  projecting 
on  all  sides.  These  beaters  nave  an  elliptical  cross  section  and  are 
from  30  to  36  inches  in  diameter  and  from  6  to  10  inches  thick.  Thev 
revolve  horizontally  in  large  wooden  tubs  and  are  so  arranged  that 
they  can  slip  up  and  down  vertically  with  their  shaft  when  they  become 
clogged  in  any  position  by  an  excess  of  mica.  The  tub  is  oi  suitable 
size  for  the  beater  to  revolve  in  and  is  from  30  to  36  inches  high.  The 
scrap  mica  is  placed  in  the  tub  with  water  and  the  beater  set  in  motion. 
As  the  latter  revolves  the  steel  spikes  beat  and  tear  the  mica.  It 
requires  about  twelve  hours  to  grind  a  charge,  which  often  becomes 
steaming  hot  toward  the  end  of  the  operation.  Water  is  added  as 
needed.  From  the  grinding  tubs  the  mica,  now  in  the  form  of  a  mush, 
is  washed  to  settlingyats,  where,  after  eight  to  twelve  hours,  the  water 
is  decantered  off.  The  mica  mush  is  then  spread  on  cloth-covered  dry- 
ing tables,  beneath  the  surface  of  which  heat  is  supplied  by  steam 
pipes  or  in  other  ways.  After  eight  to  ten  hours  the  mica  mush  is 
dried  and  is  removed  from  the  tables  on  the  cloth  in  the  form  of  cakes 
or  lumps.  The  latter  are  crushed  and  beaten  apart  in  disintegrators 
or  pulverizers,  and  the  ground  material  is  sized  off  in  hoppers  or 
screens  by  bolting  through  silk  sizing  mesh. 

A  charge  consists  of  from  400  to  500  pounds  of  scrap,  according  to 
the  size  of  the  grinder.  From  three-fourths  to  four-fifths  of  this  is 
returned  from  the  sizing  screens  as  over  size  and  is  placed  in  the 
grinder  with  the  next  charge.  The  beaters  are  run  at  from  250  to  300 
revolutions  per  minute.  At  one  mill  it  was  said  that  a  larger  per- 
centage of  160-mesh  ground  mica  was  obtained  than  of  any  one  of  the 
other  sizes  separateo— that  is,  10,  60,  80,  or  100  mesh,  the  sizes  com- 
monly separated  at  the  mills.  Different  sizes  down  to  ''  bran  mica'- 
can  be  separated  whenever  ordered. 

At  one  time  in  North  Carolina  scrap  mica  was  ground  with  buhr- 
stones,  which  were  revolved  over  a  tub  on  which  the  stone  rested. 
The  ground  mica  was  continually  washed  down  into  the  tub  and  passed 
out  tnrough  small  holes  in  the  side  of  the  tub. 
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COLORADO. 

The  utilization  of  scrap  and  waste  mica  in  the  manufacture  of  lubri- 
cants for  car  axles  has  become  a  somewhat  important  industry  in  the 
West.  An  extensive  plant  erected  for  the  preparation  of  mica  for 
this  purpose  in  Denver,  Colo.,  has  been  described  by  Mr.  Fritz 
Cirkel  as  follows:^ 

The  mica  comes  to  the  factory  in  carloads  just  as  it  is  taken  from  the  mine.  It  is 
fed  by  boys  into  two  machines,  which  cut  it  into  fragments  about  half  an  inch  square. 
By  a  system  of  pneumatic  tubes  the  mica  so  cut  is  delivered  to  the  atomizing  machines, 
which  grind  it  into  powder.  Each  machine  consists  of  two  steel  shafts  3  feet  long, 
with  a  series  of  spirally  arranged  beaters,  of  gun  metal,  which  revolve  in  a  close  case. 
These  machines  make  from  5,000  to  7,000  revolutions  per  minute.  The  fingers  on 
one  shaft  run  between  the  fingers  on  the  other,  so  that  when  the  material  is  passed 
through  the  pneumatic  tubes  from  the  feeding  machine  to  the  atomizers  at  a  velocity 
of  15,000  feet  a  minute  the  work  of  atomizing  is  instantaneous. 

The  mica,  now  reduced  to  minute  particles,  continues  its  course  at  the  same  velocity 
through  another  set  of  pneumatic  tubes  to  the  sizing  bins.  Here  the  current  is  so 
retaroed  by  a  special  mechanism  that  it  causes  the  material  to  settle,  according  to  its 
fineness,  in  the  various  compartments,  of  which  there  are  six.  Compartments  con- 
taining the  graded  mica  powder  rest  upon  hoppers  or  bins  immediately  over  the 
mixing  pans.  Into  the  latter  the  several  grades  of  mica  powder  are  drawn  and,  by 
means  of  mechanical  mixers,  with  which  the  pans  are  provided,  treated  with  the 
proper  percentage  of  oils  and  other  ingredients. 

Inrectly  over  the  hoppers  are  located  the  oil  tanks,  which  suppljr  the  mixers  by  a 
pipe  running  down  the  outside  of  the  hopper,  at  the  end  of  whicn  is  a  faucet. 

At  one  end  of  the  bins  is  the  "dust  arrester,**  a  cylindrical  machine  4  feet  in 
diameter  and  10  feet  high.  Any  of  the  material  too  light  and  fine  to  settle  is  driven 
into  this  machine  bv  air  currente  and  is  drawn  off  as  needed. 

It  is  stated  that  before  this  machine  was  invented  no  other  pulverizing  machine 
had  a  capacity  of  more  than  300  or  400  pounds  a  day,  and  that  the  material  was  not 
sufiiciently  fine  for  lubricating  purposes.  It  is  claimed  for  this  concern  that  it  can 
pulverize  about  5  tons  in  a  day  of  ten  hours  and4hat  it  turns  out  an  excellent  lubricant. 

CANADA. 

The  processes  used  by  Canadian  firms  for  grinding  mica  have  been 
briefly  discussed  by  Mr.  Fritz  Cirkel.*  Much  diflSculty  is  experienced 
in  grinding  mica,  and  some  firms  have  returned  to  the  old-fashioned 
buhrstones.  The  processes  used,  however,  are  generally  kept  secret. 
The  International  Mica  Company,  of  Gananoque,  Ontario,  uses  the 
following  process: 

The  mica  is  first  roughly  screened  and  then  cleaned  before  entering  the  grinder, 
which  is  a  sheet-iron  cylinder  9  feet  long  by  30  inches  in  diameter,  punched  in  rows 
and  set  at  an  incline  of  IJ  inches  in  its  length.  As  the  machine  slowly  revolves, 
loose  pieces  of  steel,  inclosed  in  the  cylinder,  pulverize  the  mica  until  fine  enough 
to  drop  through  the  holes,  which  are  three-sixteenths  inches  in  diameter.  It  is  then 
sized  and  graded  in  trommels  from  fiakes  down  to  the  finest  powder,  the  finest 
screens  being  of  silk.    The  plant  is  operated  by  waterpower  on  the  (jrananoque  River. 

U8E8.  <- 

The  three  principal  uses  of  mica  are  for  electrical  invsulation,  glaz- 
ing, and  decoration.  The  first-named  application  probably  leaos  in 
present  importance,  but  the  other  two  uses  date  back  to  ancient  times, 
mica  antedating  glass,  and  also  being  early  used  to  secure  decorative 
effects. 

a  Mica,  its  occurrence,  exploitation,  and  uses:  Mines  Branch,  Dept.  of  Interior,  Canada.    1905,  p.  88. 

^  Loc  cit    D  49 

c Smith,  George  Otis,  Mica:  Mineral  Resources  U.  S.  for  190r>,  U.  S.  (ieol.  Survey,  1906,  pp.  1280-1281. 
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Ab  an  iDsulatJDg  material,  mica  occupies  a  plat 
filled  by  any  other  substaace.  Its  toughness  ai 
already  been  mentioned,  but  equally  impoi'tant 
inf iisibility  and  softness.  In  the  majority  of  cases 
for  insulating  purposes  in  electrical  apparatus,  the 
or  white  mica,  is  as  servtceabJe  as  the  '*amber"or  j 
Both  hinds  are  used  for  building  into  larger  sheet 
"mica  board."  For  insulation  between  segments' 
dynamos  and  motors  there  is  nothing  superior  to  thi 
pite  and  certain  varieties  of  India  mica.  The  latte 
hardness  with  the  hard-drawn  copper  segments  pla< 
it  in  the  commutator,  and  the  whole  wears  down  i 
sparking.  Though  conaidei-able  muscovite  is  used 
pose,  it  does  not  give  the  same  satisfaction  as  the  pi 
electrical  insulation  the  two  varieties,  when  cle 
extremely  efficient.  The  insulating  qualities  of  n 
according  to  Mr.  F.  O.  Maloney,"  greatly  reduced  I 
In  some  cases  the  power  of  sheet  mica  to  withstani 
under  high  potential  currents  was  lessened  by  one-I 
was  coated  with  paraffin  oil. 

Black-specked  mica,  in  which  the  spots  are  due  tc 
of  minute  magnetite  crystals,  is  much  less  capab! 
high-pressure  currents,  and  accordingly  finds  less  e 
electrical  industrj'.  It  is  often  stated*  that  "sped 
less  for  electrical  purposes.  This  is  dispioved, hon 
tity  of  specked  mica  mined  each  year  and  sold  to 
It  is  claimed  that  the  crystaL^  of  iron  oxide,  especia 
ciahle  size,  have  a  tendency  ta  short  circuit  high 
through  the  mica.  Severaf  tat-gfi  mica-manufacturi 
report  that  there  is  a  good  demand  for  specked  mics 
from  one-half  to  two-thirds  as  much  as  the  clear,  a 
used  for  all  insulation  purposes,  other  than  for  am 
current  is  to  be  under  1,000  volts.  One  large  i 
Carolina  stated  that  its  supply  of  this  grade  did  not 
and  that  it  did  not  encourage  the  use  of  specked 
more  money  in  the  better  grades.  Many  largi 
facturers  do  not  use  specked  mica,  even  in  apparal 
be  perfectly  satisfactory,  since  they  hear  it  condemn 
and  know  that  whenever  there  is  trouble  with  any 
the  blame  will  be  laid  on  the  specked  miua.  Th< 
against  specked  mica  come  from  the  Canadian  pi 
some  of  tne  large  buyers  of  domestic  mica.  The  i 
that  the  Canadians  find  it  difficult  to  compete  with 

Eroduction,  since  the  price  is  lower  than  for  clear 
ave  a  taritl  to  contena  with  in  either  case;  and  the  I 
to  deal  in  higher-grade  material,  for  by  doing  so 
realized. 

Where  the  specks  are  between  the  laminations  ai 
ciable  thickness,  as  in  the  North  Carolina  speck 
sometimes  be  eliminated,  entirely  or  in  part,  by 

'drkel.  Fritz.  Mica,  Itsoccurrence.exploiution,  and  usee;  Mines  Bnuicl 
IBM,  p.  m. 

"  Eag.  and  Min.  Jour.,  vol.  79,  IMS,  pp.  tSS  and  12ST;  Coltn,  Q.  W.,  Ulc 
PbUadelpbla,  1906,  p.  20. 
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low-potential  currents  are  used,  however,  it  is  not  necessary  to  remove 
the  specks,  since  scarcely  any  thickness  of  the  laminations  is  ever  inter- 
sected by  them. 

The  increasing  use  of  mica  in  electrical  manufactures  has  largely  modi- 
fied the  demand  made  upon  the  mining  industry.  Small  sizes  of  sheet 
mica  can  now  be  utilized  in  the  manufacture  of  insulators  in  lamp  sockets, 
lightning  arresters,  switch  boxes,  and  fuse  blocks.  More  important 
even  is  tne  extensive  use  that  is  made  of  composite  mica,  '^micanite," 
"molded  mica,"  and  other  varieties  of  built-up  mica  sheets.  In  the 
manufacture  of  material  of  this  class  thin  laminae  of  both  regular  and 
irregular  form  and  of  different  sizes,  according  to  the  quality  of  '*  mica 
board"  desired,  are  arranged  and  cemented  together  to  form  thick 
sheets  of  any  size  in  demand.  Not  only  can  sheet  mica  of  small  sizes  be 
thus  utilized,  but  where  there  are  other  minerals  included  between 
the  folia  which  might  dastroy  the  value  of  certain  sheets  these  can  be 
removed  in  the  process  of  thin  splitting.  The  mica  board  has  largely 
supplanted  the  large-sized  sheets  of  natural  mica  in  the  electrical 
industry,  because  of  several  advantages  possessed  by  the  built-up 
material.  The  lines  of  molecular  weakness  which  give  rise  to  the  per- 
cussion and  pressure  figures  in  the  natural  sheets  are  avoided  by  the 
different  orientation  of  the  thin  films  constituting  the  composite  sneet, 
with  the  result  that  the  strength  is  increased  as  well  as  the  resistance 
to  arc  punctures.  The  use  of  shellac  or  other  cementing  material 
increases  the  flexibility  of  the  mica  during  the  process  of  manufacture, 
allowing  the  plates  to  be  molded  into  a  great  variety  of  forms  for  use 
in  electrical  apparatus.  Since  this  material  was  first  introduced  its 
application  has  oeen  rapidly  extended.  To-day  not  only  is  it  used  in 
small  sizes  in  the  insulation  of  electrical  apparatus  ana  for  covering 
the  handles  of  electrician's  tools,  but  its  strength  and  resistance  to 
moisture  especially  fits  the  molded  mica  for  use  in  weather-proof  lamp 
sockets  and  telegraph  and  feed-wire  insulators. 

The  use  of  mica  for  stove  windows  formerly  constituted  the  prin- 
cipal demand  for  sheet  mica,  but  this  has  decreased  somewhat  in 
recent  years.  The  increased  use  of  sheet  mica  in  incandescent  gas 
lamps  and  for  miners'  lamps  has  kept  up  the  demand  for  glazing 

§raaes,  so  that  whatever  comes  into  the  market  is  readily  bought, 
heet  mica  is  also  used  to  some  extent  for  phonograph  diaphragms,  and 
in  various  small  boxes  and  other  novelties. 

Scrap  mica  is  utilized  in  the  manufacture  of  a  superior  Quality 
of  boiler  lagging,  a  mat  of  finely  divided  mica  flakes  f  urnisning  a 
fireproof  covering  that  has  sufficient  strength  to  be  durable,  not  dis- 
integrating like  some  other  materials,  and  excelling  asbestos  and  mag- 
nesia compounds  as  a  nonconductor  of  heat.  The  superiority  of  the 
mica  lagging  appears  to  depend  not  only  upon  the  low  conductivity  of 
the  mineral  itself,  but  especially  upon  the  loose  texture  of  the  mica  mat. 
Ground  mica  is  used  in  somewhat  increased  quantities,  the  coarser 
grades  in  mica  bronzes  and  paints,  and  also  as  an  absorbent  for  explo- 
sives. Ground  mica  also  forms  an  ingredient  in  some  heavy  lubricants. 
The  finest  ground  mica,  or  mica  flour,  finds  a  considerable  market 
with  the  manufacturers  of  high-gmde  wall  paper,  the  luster  obtained 
by  the  use  of  the.  muscovite  dust  having  tne  advantage  of  both  per- 
manency and  brilliancy.  Specked  mica  is  seldom  used  for  grinding 
where  a  good  grade  or  ground  mica  is  desired,  since  it  spoils  the  color 
and  quality  of  the  latter. 
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PRODUCTION. 

The  production  of  mica  during  1906  in  the  United 
eigbt  States — North  Carolina,  Colorado,  New  Han 
I(^bo,  South  Dakota,  New  Mexico,  and  Connecticut^ 
order  of  the  value  of  their  output. 

The  production  of  sheet  mica  amounted  to  1,423.1 
at  $252,248,  an  increase  of  498,225  pounds  in  quanti 
in  value  over  1905.  This  increase  is  nearly  all  di 
production  of  North  Carolina,  which  is  credited  wit 
valued  at  $205,756,  while  the  aggregate  prodnctio 
States  showed  biit  little  gain. 

The  total  production  of  scrap  mica  in  the  United  I 
1,489  short  tons,  valued  at  $22,742,  an  increase  of  36 
and  of  $4,8S6  in  value  over  1905.     Of  this  quantit 

Sroduced  1,129  tona,  valued  at  $11,940,  while  the 
need  360  tons,  valued  at  $10,802.  The  much  gr 
on  scrap  mica  in  the  other  States  as  compared  wiui 
due  to  their  distance  from  the  markeb^  and  to  the  hi 
scrap  in  the  Western  States,  where  freight  charge* 
the  East  would  be  excessive.  The  value  given  for  t 
product  represents  the  prices  paid  for  scrap  and^ 
points  of  production. 

It  has  been  found  necessary  to  make  a  correction 
production  for  1905.  because  of  later  information  re 
vej''.  Thus  the  total  output  of  sheet  mica  in  the  Un 
1905  is  given  a^  924,875  pounds,  valued  at  $160,732,  i 
pounds,  valued  at  $185,900;  and  of  scrap  mica  as 
valued  at  $17,856,  in  place  of  856  short  tons,  valued 
increase  in  quantity  of  both  sheet  and  strap  came 
lina,  with  a  corresponding  increase  in  values,  whil 
value  of  total  sheet  produced  was  made  to  better 
between  the  quantitvand  value  of  the  output  from  ol 
the  production  of  North  Carolina  during  1905  was  ' 
sheet  mica,  valued  at  $nT,7l-J2,  and  445  short  tons  of 
at  $4,976,  while  the  remainder  of  the  production  car 
New  Hampshire,  Geoi^ia,  South  Dakota,  and  New 
the  oi-der  of  relative  importance. 

The  condition  in  whicn  sheet  mica  comes  from  thi 
considerably.  This  is  especially  true  in  North  Oaro 
producers  manufacture  their  product  into  form 
while  others  simply  split  the  rough  blocks  of  mi< 
tenth  of  an  incli  or  less  in  thickness  and  grade  t 
which  form  the  mica  is  sold.  The  smaller  product 
output  in  rough  block  form  without  any  preliniina 
very  difficult  to  learn  what  part  of  the  output  of  tl 
represents  the  manufactured  product  and  what  p( 
rough  material.  In  North  Carolina  about  one- half 
represents  manufactured  mica,  while  in  New  Hamp 
the  production  reported  to  the  Survey  represents  rou 
is  hoped  that  next  year  a  separation  of  these  produ 
the  statistics  of  production.  For  19u6,  however,  ti 
have  to  bo  given  as  heretofore,  containing  the  n 
manufactured  mica  taken  together. 


MICA.  1159 

It  becomes  increasingly  difficult  to  separate  the  figures  of  produc- 
tion of  small  size  sheet  and  of  scrap  mica.  Whether  a  certain  lot  of 
mica  is  to  be  wholly  or  in  part  used  as  scrap,  or  is  to  be  cut  into  small 
sheets  or  punched,  depends  entirely  on  variable  conditions.  If  the 
producer  or  the  purchaser  considers  it  of  sufficient  value  to  be  used  for 
small  sheet  or  punch,  he  will  grade  it  for  that  purpose,  if  there  is  a 
cutting  establishment  within  reach.  Should  it  be  necessary  to  ship 
the  rough  mica  some  distance  to  be  manufactured,  however,  he  will 
sell  all  small  material  as  scrap  at  the  nearest  grinding  mill.  Thus,  in 
one  place  mica  of  certain  size  is  manufactured  into  sheets,  and  at 
another  the  same  grade  will  be  treated  as  scrap. 

A  large  part  of  the  scrap  mica  comes  from  the  waste  at  the  cutting 
establishments  and  is  more  valuable  for  grinding  than  the  rough, 
small  sizes,  for  it  is  generally  much  cleaner.  Such  material  was  at 
one  time  in  the  form  of  rough  sheet  mica,  and  if  the  output  were  given 
for  all  the  material  in  the  rough  sheet  form  the  production  of  sheet 
would  be  enormousljr  increased,  while  that  of  the  scrap  would  show  a 
large  falling  off.  Smce  it  is  not  possible  to  obtain  statistics  from  all 
the  small  producers  in  North  Carolina,  the  production  of  the  large 
producers  and  those  small  ones  who  do  not  sell  to  the  large  ones  has 
to  be  used  in  preparing  statistics  of  production.  In  this  way  part  of 
the  production  is  necessarily  given  in  the  form  of  cut  mica,  the  waste 
from  which  is  given  as  scrap.  In  North  Carolina  the  production  of 
scrap  mica  by  this  method  amounts  to  about  one-half  the  total  produc- 
tion of  scrap,  and  if  given  as  crude  sheet  mica  it  would  increase  the 
quantity  of  the  latter  by  over  a  million  pounds. 

The  mica  industry  in  this  country  is  expanding  rapidly  to  meet  the 
rapidly  growing  demand  for  that  material.  At  present  the  effects  of 
the  increase  are  more  felt  in  North  Carolina  than  in  any  other  State. 
New  companies  have  formed,  however,  to  operate  in  several  other 
States — \  irffinia,  South  Carolina,  Georgia,  Alabama,  and  Colorado. 
New  Hampsnire  showed  a  decided  gain  in  production  in  1906,  while 
Virginia  and  Idaho  again  appear  on  the  list  of  producers.  No  produc- 
tion was  reported  from  Georgia  b}'^  the  companies  operating  in  1905, 
though  it  IS  likely  there  will  be  a  production  in  1907,  smce  it  is 
reported  that  a  company'  formed  to  mine  at  Tworun  expects  to  set  up 
a  grinding  mill.  With  a  new  company  organized  to  mine  mica  near 
Heflin,  Randolph  County,  Alabama  should  appear  in  the  list  of  pro- 
ducers in  1907.  This  new  company  is  the  Great  Southern  Mica 
Company,  of  Ohio,  which  is  reported  to  be  preparing  for  extensive 
operations  in  the  near  future.  In  Colorado  a  new  enterprise  has  been 
organized  under  the  name  of  the  Canyon  City  Mica  Mills  and  Mining 
Company.  It  is  said  this  company  expects  to  build  a  mill  for  the 
treatment  of  its  product  at  Canyon.  The  production  reported  from 
South  Dakota  and  New  Mexico  remains  aboiit  stationary,  notwith- 
standing rumors  of  the  working  of  rich  deposits  in  each  State.  Con- 
necticut enters  the  list  of  producers  with  a  small  output,  mostly  scrap 
mica,  while  Maine  reports  a  small  production,  which  had  not  been 
sold  at  the  close  of  the  year.  Though  mica  mining  has  been  reported 
at  vai'ious  times  in  California,  no  information  has  oeen  receivea  rela- 
tive to  any  production.  Any  companies  or  individuals  interested  in 
mica  mining  in  this  or  any  other  State  not  mentioned  in  this  report 
would  materially  aid  the  work  of  the  Survey  by  sending  their  names 
and  addresses,  and  information  regarding  their  operations,  to  the 
Director  of  the  United  States  Geological  Survey. 
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IMPORTS  AND  EXPORTS. 

The  imports  of  mica  into  the  United  States  during  1906  were  the 
largest  ever  recorded.  The  quantity  of  unmanufactured  and  trimmed 
mica  entered  for  consumption  waa  nearly  twice  as  great  as  in  1905 
and  exceeded  the  previous  largest  importa,  in  1902,  by  814,882  pounds. 
The  value  of  these  imports  in  1906  was  considerably  more  than  twice 
as  great  as  In  either  1902  or  1905,  the  years  in  which  the  values  of  the 
imports  have  hitherto  been  greatest.  The  quantity  and  value  of  mica 
imported  into  the  United  Statea  annually  from  1900  to  1906,  inclusive, 
are  shown  in  the  following  table; 

Mica  imparled  and  eniertd  for  c<mgump(ion  in  the  United  Siaift,  1901-1906,  in  poandi. 
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A  small  quantity  of  mica  is  exported  each  year,  for  which  figures 
have  not  been  obtained  for  calendar  years.  The  exports  for  the  last 
five  fiscal  years,  ending  June  30,  respectively,  have  been  valued  as 
follows:  1902,  at  *3,857;  1903,  $i,616;  1904,  «1,118;  1905,  $2,611: 
1906,  $8,935.  These  exports  went  chiefly  to  the  United  Kingdom 
until  1906,  when  the  largest  exports  were  to  Canada. 
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CONSUMPTION  AND  DOMESTIC  PBODUCTION, 

The  statistics  of  production  and  importation  of  sheet  mica  show  a 
total  consumption  in  the  United  States  of  4,489,838  pounds  in  1906, 
as  against  2,519,445  pounds  in  1905,  an  increase  of  about  78  per  cent. 
When  it  is  remembered  that  less  than  one-third  of  this  quantity  comes 
from  the  home  production,  it  will  be  seen  what  a  field  there  is  for  an 
extension  of  the  industry  in  the  United  States.  These  figures  can  not 
be  used  for  a  close  comparison,  for  the  reason  that  to  represent  prop- 
erly the  home  production  of  rough  sheet  mica  there  should  be  added 
to  the  production  given  more  than  a  million  pounds  of  waste  from 
maufacturing  sheet  and  punch  mica,  which  are  at  present  included 
under  scrap  mica.  If  this  were  done,  the  average  value  per  pound  of 
sheet  mica  would  drop  from  17.7  cents  to  less  than  10  cents,  as  com- 
pared with  34  cents  for  imported  mica.  Even  in  this  case,  with  the 
quantity  of  production  and  of  imports  approaching  equality,  a  com- 
parison woula  still  be  unfair,  for  the  imported  mica  would  be  of  larger 
size  and  of  much  greater  value  than  the  nome  production.  The  larger 
sizes  and  greater  value  of  imported  mica  are  due  to  the  fact  that  no 
small  sizes  can  be  imported  m  competition  with  the  home  product, 
the  tariflf  being  20  per  cent  ad  valorem,  plus  6  cents  per  pound  for 
rough  and  12  cents  tor  manufactured  mica. 

PRICES- 

It  is  very  difficult  to  make  a  definite  statement  on  the  prices  of 
sheet  mica.  An  average  taken  from  the  quantity  and  value  of  the 
total  production  would  be  very  misleading,  as  part  of  that  represents 
the  manufactured  material  ana  part  the  rough  product,  and,  since  the 
prices  vary  widely  for  different  sizes,  an  average  value  would  not  be 
representative  unless  the  proportion  of  various  sizes  of  sheet  were 
known.  The  prices  realized  in  North  Carolina  mica  have  advanced 
considerably  in  the  last  few  years  and  are  much  better  than  they  were 
a  decade  ago. 

The  average  prices  per  pound  of  sheet  mica  in  1906  as  obtained  for 
several  States  were  as  follows:  North  Carolina,  25.7  cents;  Colorado, 
25.2  cents;  New  Hampshire,  3.6  cents;  Virginia,  2  cents;  Idaho,  2.5 
cents.  The  large  discrepancies  between  these  values  are  due  to  the 
fact  that  part,  at  least,  of  the  North  Carolina  and  the  Colorado  mica 
was  manuractured  or  selected  material,  while  the  output  of  the  other 
States  was  reported  entirely  for  rough,  unsorted  mica. 

According  to  Mr.  Louis  McCarthy,  of  Boston,  who  is  familiar  with 
the  mica  trade,  the  prices  ^  paid  for  cut  sheet  mica  in  North  Carolina 
range  from  20  cents  up  to  $7  per  pound,  according  to  size.  For 
punched  mica  the  prices  paid  are  from  40  cents  per  pound  for  1  inch 
up  to  75  cents  for  2i-inch  disks  and  60  to  75  cents  per  pound  for  1  to 
2  inch  washers. 

The  prices  paid  for  sheet  mica  by  a  prominent  firm  in  Boston  are 
given  in  the  following  table: 

apersonal  communication. 
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APr^iared  from  itandaid  price  llal  of  Ihe  compaii)-. 

From  this  table  it  will  be  seen  that  good  prices  are  offered  for  mica 
either  in  the  rough  or  maDufactured,  thouffb  the  small  producers  often 
fall  far  short  of  receiving  such  prices.  It  will  also  he  seen  that  the 
value  recorded  for  the  production  of  mica  at  the  mines  is  small  com- 
pared with  the  value  offered  by  dealers  in  the  markets.  One  cause  for 
low  average  prices  obtained  from  statistics  of  production  will  be  found 
in  the  immense  production  of  small  sheet  mica,  for  which  there  is  a 
great  demand  that  can  not  he  supplied  by  imports  on  account  of  the 
tariff.  A  large  proportion  of  this  small  mica,  in  North  Carolina  at 
least,  came  from  the  dumps  of  old  mines.  These  dumps  were  torn  up 
and  worked  over  for  the  small  sheets  thrown  away  by  the  miners  in 
earlier  days  when  there  was  no  demand  for  them. 

The  average  price  of  scrap  mica,  as  obtained  from  the  table  of  pro- 
duction, is  $15. '27  per  short  ton,  while  the  value  in  Korth  Carolina  is 
$10.57.  Prices  quoted  by  different  producers  in  North  Carolina  range 
from  less  than  $8  to  more  than  $15  per  ton.  In  the  majority  of  cases, 
however,  the  price  is  given  by  the  producer  as  $10  per  ton.  The 
average  price  of  scrap  mica  for  the  rest  of  the  country  is  $30.05.  This 
high  value  is  caused  by  the  extreme  prices  current  in  the  Western 
States. 

The  industry  in  this  country,  especially  in  the  Eastern  States,  is 
prosperous.  With  increasing  prices  paid  for  mica  more  mines  have 
been  opened  and  new  companies  formed  to  develop  and  operate  mica 
mines,  and  with  the  growing  interest  in  the  industry  the  production 
in  1907  should  show  a  substantial  increase  over  that  for  1906. 

FOREIGN  PRODUCTION. 

CANADA. 

The  exports  of  mica  from  Canada"  during  1906  are  placed  at  913 
short  tons,  valued  at  $681,919. 


The  exports  of  mica^  from  India  in  1905  amounted  to  133,159  hun- 
dredweight, valued   at   £112,008,  as  against  18,250  hundredweight. 
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valued  at  £83,183,  in  1904.  The  increase  in  value  did  not  keep  pace 
with  the  increase  in  quantity,  since  the  mica  now  extracted  in  bengal 
is  of  very. inferior  quality. 

CEYLON. 

Two  prospects  foi  phlogopite  in  Ceylon  have  been  described  by 
Dr.  A.  K.  Coomaraswamy."  From  one  of  these,  crystals  18  inches 
in  diameter,  though  somewhat  flawed,  have  been  obtained.  The  vein 
has  only  been  Superficially  worked  and  would  probably  yield  better 
material  if  opened  deeper.  In  the  report  for  the  same  bureau  for 
1905  the  mica-bearing  rocks  are  described  as  pyroxenites,  composed 
chiefly  of  diopside,  phlogopite,  hornblende,  and  scapolite,  with  smaller 
quantities  of  sphene,  plagioclase,  pyrite,  apatite,  spinel,  and  often 
carbonates  as  accessory  minerals.  Attention  is  called  ti)  the  close 
resemblance  to  the  pyroxenic  rocks  associated  with  the  apatite  {and 
mica)  deposits  of  Canada. 
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MESTERAL  WATERS. 


By  Samuel  Santokd. 


DBFTNTnON  OF  MINERAIi  WATER. 

In  the  following  statistics  the  term  mineral  water  covers  any  nat- 
ural water  sold  still  or  carbonated,  in  bulk  or  packages,  for  taole  or 
medicinal  use.  The  water  may  come  from  a  well,  a  spring,  or  even  a 
lake — the  source  is  immaterial.  Ten  parts  or  ten  thousand  parts  of 
solids  may  be  in  solution  in  each  million  parts  of  the  water;  the 
degree  of  mineralization  is  not  considered.  The  water  may  be  sold 
in  pint  bottles  or  delivered  in  bulk  for  a  certain  price  per  month;  the 
maimer  of  marketing  is  of  no  more  importance  than  the  source  or  min- 
eral content.  The  essential  points  are  that  the  water  shall  be.  within 
certain  limitations  to  be  stated,  a  natural  water,  and  shall  be  an 
article  of  commerce.  No  accoimt  is  taken  of  carbonated  waters  pre- 
pared from  public  supplies,  of  which  himdreds  of  thousands  of  gallons 
are  sold  annually,  nor  are  public  supplies  included.  A  well  or  spring 
that  is  drawn  on  by  some  public  service  system  is  credited  with  only 
as  much  water  as,  so  far  as  can  be  ascertained  from  the  returns,  is 
sold  separately  for  its  real  or  supposed  ''minerar'  value.  In  other 
words,  water  used  for  ordinary  domestic  and  general  industrial  pur- 
poses is  excluded  from  this  report. 

In  like  maimer  water  that  is  given  away — water  that  is  furnished 
free  for  drinking  or  bathing  to  guests  at  hotels  or  to  patients  at  sani- 
tariums— has  been  omitted  wherever  there  are  data  available  to  show 
the  proportion  of  water  so  used.  Hence,  as  actual  sales  fall  far  short 
of  the  total  quantity  used,  particularly  of  such  waters  as  are  drunk 
at  various  fashionable  resorts  for  their  medicinal  value,  the  totals  do 
not  represent  the  full  magnitude  of  the  trade. 

Another  factor  that  reduces  this  year's  totals  is  the  attempt  made 
to  limit  them  to  waters  sold  as  water.  In  the  manufacture  of  ginger 
ale  and  various  so-called  soft  drinks  millions  of  dollars  are  invested. 
Most  of  these  beverages  retail  at  5  cents  a  glass,  but  the  carefully 

Erepared  ginger  ales,  as  can  be  seen  from  the  menu  of  any  first-class 
otel  or  restaurant,  sell  at  a  higher  price  than  some  wines.  In  the 
preparation  of  many  of  these  mgh-erade  beverages  spring  water  is 
used,  since  it  is  better  adapted  to  carbonating.  But  in  this  report  no 
account  is  taken  of  spring  water  used  for  soft  drinks,  even  when  the 
returns  from  a  spring  permit  estimates  to  be  made  of  the  auantitv 
marketed  in  such  form.  At  the  same  time,  the  totals  include  all 
spring  and  well  water  sold  as  water,  whether  still  or  carbonated. 
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CLABSinCATION  OF  MINERAIi  W 

For  the  purposes  of  this  report  the  term  mineral 
commercial  definitioD,  but  from  a  therapeutic  stai 
defined  much  more  broadly.  Any  water  that  has 
functions  of  the  human  system  in  any  way  may  h 
As  the  phyaiolo^c  effects  of  the  various  compound 
an^ysis  vary  widely,  as  some  are  relatively  inert 
considerable  quantities,  and  others  are  potent, 
diluted,  and  as  a  water  of  very  low  mineral  conten 
benefit  in  the  treatment  of  some  bodily  derangen: 
tically  no  water  that  may  not  be  classed  as  mineral 
standpoint.  In  taking  account  of  the  substancef 
attempting  to  clafeaify  spring  and  well  waters  o 
chemical  basis  r^ard  must  be  had  to  the  great  c 
matter  present.  According  to  the  views  of  chemi 
eral  matter  in  a  given  sample  of  water  is  not  pre 
definite,  unchanging  chemical  compounds.  Ins 
particles  of  these  compounds  are  to  oe  regarded  i 
sociated,  the  components,  or  ions,  being  ever  in  r 
separating.  The  chemical  combinations  given  in 
are  regarded  as  merely  hypothetical,  and  chemist 
the  results  of  an  analysis  m  ionic  form,  giving  th( 
various  elements  and  of  the  acid  radicals  which  mi 
the  definite  compounds  found  in  the  residue  obtai 
a  sample  of  the  water  to  dryness.  No  scheme 
mineral  waters  can  be  satisfactory  which  does  no 
tent  of  the  waters  from  this  standpoint.  Hence, 
with  regard  to  the  ion  rather  than  the  chemical  ( 
classification  yet  proposed  is  that  of  Haywood  an 

The  chemical  composition  of  water  from  a  well 
mined  by  various  factors,  chief  of  which  are  the  t 
sition  of  the  material  through  which  it  has  passed 
journey  and  the  depth  from  which  it  comes.  The  i 
composition  and  probable  course  of  circulation  is  i 
and  the  mineralization  of  a  particular  spring  or  ' 
best  skill  of  the  geologist.  It  is  believed,  however, 
ity  of  the  springs  and  wells  making  the  returns 
this  report  data  are  available  from  which  interes 
deductions  can  be  drawn.  The  Survey,  in  con] 
investigations  carried  on  by  its  water-resources  bi 
thousBJids  of  analyses  and  is  endeavoring  to  pro< 
further  study,  all  available  analyses  of  water  from  ( 
The  attention  of  owners  and  proprietors  is  called  t 
hope  that  they  will  extend  to  tne  Survey  in  ite  ; 
tions  the  same  courtesy  that  they  have  shown 
reporting  production. 

IMPORTANCE  OF  THE  MINERAL-WAT 

The  statistics  presented  in  the  following  pages 
full  importance  of  the  mineral-water  trade  of  thi 
they  be  used  in  making  comparisons  between  the  | 
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trade  and  its  condition  ten  or  fifteen  years  ago.  The  growing  desire 
for  pure  and  wholesome  beverages,  and  the  prosperity  of  the  country 
have  combined  to  increase  the  demand  enormously.  The  great 
number^  of  wagons  carrying  mineral  water  in  every  large  city  shows 
that  this  demand  is  being  met.  No  less  than  thirty  more  or  less 
widely  advertised  American  springs  have  agencies  at  rfew  York^  and 
one  Chicago  firm  reports  that  m  1906  it  distributed  within  the  limits 
of  the  city  of  Chicago  3,000,000  gallons  of  spring  water. 

REVIEW  OF  MINERAIj- WATER  TRADE  IN  10O6. 

GENERAL  CONDITIONS. 

The  springs  that  market  table  waters  in  great  cities  and  are  con- 
trolled by  companies  having  capital  adequate  to  meet  the  exigencies 
of  the  trade  formed  the  basis  of  a  large  and  successful  industry  in 
1906.  The  medicinal  springs  that  advertise  extensively  also,  almost 
without  exception,  report  tnat  sales  in  1906  showed  a  satisfactory 
gain  over  those  in  1905.  With  the  smaller  springs  the  case  was 
different.  Those  that  sell  comparatively  little  water,  but  are  the 
sites  of  resorts  that  during  prosperous  years  are  visited  by  thousands 
of  people  fared  variously.  Some  ojr  these  resorts  suffered  from 
impleasant  weather  in  July  ajid  August,  1906,  which  kept  the  attend- 
ance below  what  it  would  have  been  with  more  sunshine.  Those 
springs  which  supply  local  demands  for  table  water  and  do  a  bulk 
rather  than  a  bottle  business  experienced  the  inevitable  ups  and 
downs  of  the  trade.  Most  of  them  sold  as  much  water  as  m  1905 
and  a  few  sold  considerably  more.  There  was  about  an  average 
increase  in  the  number  of  springs  making  returns  for  the  first  time. 
On  the  other  hand,  abimdant  rainfall  over  most  of  the  coimtry 
tended  to  restrict  demand  during  the  summer,  and  the  installation 
by  cities  and  towns  of  filtration  plants  or  of  supplies  drawn  from 
unpolluted  sources  reduced  the  quantities  sold  by  some  springs.  Of 
unusual  causes  affecting  local  trade  the  great  San  Francisco  fire  was 
the  most  important.  It  apparently  put  some  small  concerns  entirely 
out  of  business  and  greatly  reduced  the  demand  for  bottled  water — 
inevitable  results  of  the  general  paralysis  of  business  at  the  most 
important  center  of  consumption  m  the  State. 

A  comparison  of  the  returns  for  1905  and  1906  shows  that  there 
was  a  decline  in  the  volume  of  trade  in  20  States — Arizona,  California, 
Colorado,  Florida,  Georgia,  Indiana,  Indian  Territory,  Iowa,  Maine, 
Massachusetts,  Michigan,  Mississippi,  Montana,  New  Hampshire. 
North  Carolina,  North  Dakota,  Oregon,  Tennessee,  Texas,  ana 
Virginia;  and  a  gain  in  29 — ^Alaska,  Alabama,  Arkansas,  Coxmecticut, 
District  of  Columbia,  Idaho,  Illinois,  Kansas,  Kentucky,  Louisiana, 
Maryland,  Minnesota,  Missouri,  Nebraska,  New  Jersey,  New  Mexico, 
New  York,  Ohio,  Oklahoma,  Pennsylvania,  Rhode  Island,  South 
Carolina^  South  Dakota,  Utah,  Vermont,  Washington,  West  Virginia, 
Wisconsm,  and  Wyoming.  In  a  number  of  States  the  losses  or  gains 
are  more  apparent  than  real,  the  failure  of  a  single  large  spring  to 
furnish  information  regarding  sales  in  1905  or  1906  more  than  accoimt- 
ing  for  the  relative  losses  or  gains  shown  by  a  number  of  States. 
^The  net  increase  of  reported  production  in  1906  compared  with 
1905  was  1,974,034  gallons.    The  changes  by  States,  including  the 
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number  of  springs  reporting  sales,  and  the  gains  i 
sold  and  in  value  of  total  output,  are  given  in  the 

Comparalive  production  oj  -mineral  waUr*  in  190S 


Btate  oi  Teiritory- 

Increaw 
berof 

Decrease 

Innum- 

iDcreaNln 
gaUoni 
*Sd. 

Deer 

Alabama 

\ 

8.181 
MS,  TO 

10 

Sune. 

\ 

1«,703 

2 

^ 

1S3!8K 

"> 

i 

Sune. 

137,457 

^ 

\ 

9«,329 

i 

Same. 

1)7.460 

J 

Si 

1 

8*7,853 

Sune. 
Same. 

183,692 
BMO 

i,ow,e«4 

4.M0 

32,113 

1,888,8*4 

States  or  T«nltorl«  not  Included 

ntoiT,  Louisiana,  Hontuu,  N«- 
brasEa,  Nonh   fookoU^   Okla- 
homa, South  Dakota,  Utah,  and 

S 

» 

IK^ 

PRODUCTION. 

In  the  report  for  1905  the  attempt  was  made,  f( 
differentiate  table  and  medicinal  watera,  and  to  g 
Bprii^  used  as  resorts  and  those  at  which  the 
bathing.  The  same  attempt  is  made  in  this  repc 
that,  owing  to  apparently  close  estimates  made  \ 
considerable  numoer  of  springs,  the  proportion 
medicinal  and  the  table  waters  given  for  the  y 
approximations  of  the  truth. 

In  calculating  total  values  the  retail  price  of 
spring  has  been  used.  Because  water  is  intrin 
price  to  a  consumer  (except  for  a  few  medicinal 
the  cost  of  getting  the  water  to  him  rather  than 
of  the  water  itself.     A  spring  in  a  region  where  s 
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general  character  are  plentiful  is  almost  valueless;  yet  its  water,  if 
forced  on  the  public  notice,  may  bring,  in  small  bottles,  $4  per  gallon. 
Hence  it  is  assumed  that  the  average  value  of  a  spring  water  is  to  be 
determined  by  the  average  price  paid  by  the  consumer. 

The  following  table  gives  a  summary  of  the  mineral-water  pro- 
duction in  1906,  including  the  number  of  springs  reporting,  the 
number  of  gallons  sold,  the  average  retail  price  per  gallon  at  the 
spring,  and  the  value  of  both  medicmal  and  table  waters: 

Production  and  value  of  mineral  waters  in  the  United  Stales  in  1906,  by  States. 


state  or  Territory. 


Alabama 

Arkansas 

Callfomia 

Colorado 

Connecticut 

Florida 

Georgia 

IlUnols 

Indiana 

Iowa 

Kansas 

Kentuclcy 

Maine 

Maryland 

Massachusetts 

Michigan 

Minnesota 

Mississippi 

Mlssou  n 

New  Hampshire 

New  Jersey 

New  Mexico 

New  Yorlc 

North  Carolina 

Ohio 

Oregon 

Pennsylvania 

Rhode  Island 

South  Carolina 

Tennessee 

Texas 

Vermont .% 

Virginia 

Washington 

WestVfrginla 

Wisconsin 

Other  States  and  Territories  <>. 


Total. 


Num- 
ber of 
springs 
report- 
ing. 


10 

8 

29 

15 

8 

7 

10 

15 

21 

5 

13 

12 

28 

5 

52 

19 

7 

8 

17 

5 

8 

5 

42 

12 

27 

7 

30 

4 

12 

14 

28 

6 

43 

6 

10 

27 

14 


589 


Quantity 
sold,  in 
gallons. 


65,450 
727,765 

1,487,975 
829,850 
453,473 
71,494 
130,900 
574,453 
464,988 
227,500 
305,957 
547,605 

1,127,928 
593, 671 

3,857,955 
902,528 

8,621,979 
254,279 
618,400 
781,500 
585,215 
94,000 

6,481,074 
156, 352 

1,790,767 
30,850 

1,506,286 
220,770 

1,458,494 
411,698 

1,045,315 
77,500 

1,997,207 

38,500 

122,880 

8,252,718 

1,603,119 


48,518,305 


Average 

retail 

price  per 

gallon  at 

spring. 


SO.  40 
.14 
.35 
.14 
.17 
.31 
.11 
.14 
.97 
.11 
.29 
.14 
.23 
.10 
.05 
.08 
.02 
.21 
.16 
.30 
.41 
.19 
.14 
.20 
.09 
.41 
.19 
.07 
.24 
.14 
.12 
.29 
.21 
.28 
.33 
.29 
.12 


.17 


Value  of 

medicinal 

waters. 


$19,385 

33,706 

245,534 

36,168 

1,300 

15,000 

6,135 

17,560 

445,915 

23,150 

77,147 

52,458 

110,660 

4,577 

20,538 

15,440 

9,126 

49,084 

48,871 

52,463 

40 

11,250 

1.53,477 

29,085 

31,593 

2,816 

91,097 

0 

271,254 

44,427 

109,013 

9,412 

182,921 

2,362 

36,010 

316,704 

55,054 


2,630,741 


Value  of 

table 
waters. 


$6,660 

71,580 

274,981 

80,198 

75,527 

7,049 

8,400 

59,727 

6,445 

550 

12.660 

23,683 

147,916 

53,757 

189,614 

57,917 

166,551 

3,736 

47,674 

178, 187 

237,097 

6,450 

739,999 

^'328 

f32,414 

9,707 

188,957 

16, 161 

77,490 

14,044 

13,072 

12,738 

235,967 

8,438 

21,450 

2,105,990 

139,936 


5,435,100 


Total 

value 

mineral 

waters. 


$26,075 

ia5,286 

520,515 

116,366 
76,827 
22,049 
14,535 
77,287 

452,360 
23,700 
89,807 
76, 141 

258,585 
58,334 

210,152 
73,357 

175,677 
52,830 
96,545 

230,650 

237,137 
17,700 

893,476 
31,413 

164,007 
12,523 

280,054 
16, 161 

348,744 
58,471 

122,065 
22,150 

418,906 

10,800 

57,460 

2,422,604 

194,990 


8,065,841 


a  Includes  Alaska,  Arizona,  District  of  Columbia,  Idaho,  Indian  Territory,  Louisiana,  Montana, 
Nebrasica,  North  Daicota,  Oldihoma,  South  Dakota,  Utah,  and  Wyoming. 


In  addition  to  the  totals  shown  in  this  table  account  must  be 
taken  of  theproduction  of  those  springs  from  which  returns  are  not 
available.  Tnese  delinquent  springs  numbered  239  in  1906,  of 
which  57  reported  in  1905  aggregate  sales  of  3,250,813  gallons,  val- 
ued at  $509,410.  In  the  absence  of  any  evidence  to  the  contrary,  it 
is  assumed  that  the  delinquent  springs  are  still  producing,  and  it  is 
further  assumed  that  their  output  for  1906  is  two- thirds  that  of 
1905.  The  following  total  estimate  is  obtained  by  adding  the  num- 
ber and  the  estimated  output  of  these  springs  to  the  totals  of  the 
preceding  table: 
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Baringt  Teponlng. 
DeliDquent  BprlngE 

Total 


TRADE  CONDITIONS  AND  PROSPl 

The  tables  show  the  conditions  in  tlie  mineral-' 
as  compared  with  those  in  1905.  The  summai 
of  25  in  the  number  of  springs  reporting  sale 
production  of  1,974,034  gallons  and  a  rise  in 
value  of  the  sales  reported  amounting  to  11,574,5? 
tion  previously  made  of  the  output  of  springs 
assumption  based  on  the  experience  of  previoi 
output  should  be  2,889,273  gallons  larger  and 
more.  With  this  change  made  there  was  a  gain 
total  estimated  figures  for  1905  of  3,817,587  and 
estimated  valuation  of  $1,748,039. 

These  figures  indicate  a  prosperous  year,  and 
more  mineral  water  was  marketed  in  the  United 
in  any  previous  year,  a  probability  confirmed  by 
The  enormous  growth  of  the  trade,  including  tlii 
still  or  carbonated,  in  demijohns  or  bottles,  1 
seltzer,  etc.,  retailed  in  siphons,  and  the  great  i 
put  out  by  bottling  houses,  in  many  of  which  w 
owned  sprmgs  or  wells  is  used,  has  oeen  already 
is  eveiT  indication  that  the  demand  will  continue 
tion  will  increase  at  a  faster  rate  than  the  growth 
while  the  output  bids  fair  to  show  even  greater  g; 
few  years,  those  forces  which  shape  the  commei 
day  are  plainly  at  work  in  the  mmeral-water  fr 
pay  agents,  build  bottling  houses,  and  mainta 
employees  requires  capital,  and  the  successful  c 
ness  calls  for  talent.  It  is  inevitable,  therefore, 
tition  for  trade  the  large  companies  will  crowd  c 
that  those  large  companies  wnich  are  managed 
will  do  the  most  business. 

This  does  not  mean  that  all  small  springs  will 
market.  On  the  contrary,  it  is  certain  that  tl 
producers  will  grow.  The  increasing  pollution 
which  most  American  towns  and  cities  are  suppliec 
slow  growth  of  an  effective  public  sentiment  aga 
contemporaneous  with  increasingly  rapid  recogi 
sity  of  pure  water,  indicate  that  in  hundreds  of 
towns  spring  water  will  be  bought  for  table  u 
supply  IS  under  suspicion,  and  that  after  any  c 
or  any  unsightly  appearance  or  unpleasant  .tash 
by  filtration  or  chemical  treatment  many  peof 
buy  spring  water  for  its  superior  lightness  and  pi 
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The  following  table  shows  the  number  of  springs,  the  quajitity  and 
the  value  of  the  mineral  waters  marketed  from  1883  {when  the  Sur- 
vey began  to  collect  statistics  of  the  trade)  down  to  1906,  inclusive: 

Eetimated  production  of  mirwal  wattri,  1883-3906. 


Yp.r. 

NumbeT. 
■prlDgi. 

"ST 

gaUona, 

v„„.. 

Y<*r. 

»prtiiB«- 

Quttotitr 

v.„„. 

189 
224 
2ZS 

21W 

1 

441 

1  ,n9,W13 

:SS;JS 

.184,070 
,74S,4SS 

Si 

;i4u;734 

1800 

^1 

IS 

ill 

23;  S4- 

11 

401 

4M 
911 

fo4S,2TH 

>  54,733 
1  66,771 

h% 

188 
6S2 

146 

600 

081 
3M 

i 

1B02 

134.179 

- 

Jl£:::::::;;:: 

ais;873 

18W 

IWW 

IMS 

xi.m 

18BS 

m:m 

»  ixcludea  1 

.W6smg 

r  190*,  an 

Dorted. 

"galJ 

at  13.000,000.  turned  Into  public  supplies,  hut 
one.  valued  al  1200.000.  used  olhcrwlM  than  a 

□clu 

Su 

v.e 

The  following  table  supplements  the  preceding  one  by  a  compara- 
tive statement  of  the  number  of  spring  listed  and  reporting  and  of 
the  quantity  and  value  of  the  mineral  waters  sold  in  1905  and  1906: 


1906. 

10D6. 

atfltfl  or  TiTTltory. 

Springs 

X"- 

^^ 

,WE; 

v.„. 

SprlaEs 
report- 
lug. 

iqiringi. 

Quantity, 
In  gallonti. 

Valnn. 

Alabama 

, 

10 

S7,2<» 

•23,704 

39 

7 

2 

1 
19 

1 

C 

12 
21 

38 

3 

28 
28 

i 

18 
29 

,16.4m 

39 
23 

10 

1 

9 

■2S 

3 
X 

IS 

26 
2 

'1 

34 

«3.eao 

aM,iis 

60.601 

11 

1,487;  076 
gZO.860 
453,473 

Sa:;--::::::- 

7«;827 

Florida 

0«*n 

5SS 

SS! 

■S:S 

12,049 

g;s 

13s;i82 

464:988 

462,380 

Indian  TerrltoiT 

2:»«4;8oo 

42,41.1 

1 

237.600 
306,967 
S*7;00S 

aSS:::::::::::: 

?S;?SI 

'603!  071 

'■S:S 

H, 021, 979 
261,279 
1118,400 

269.686 
68.331 

sS^'e;; 

sa-r 

62,810 

81:1,090 
m.wo 

'i8i:ooo 

4i:a87 

686;  216 
'''l6B;3ffi 

130.(160 

1114,007 
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im                              1 

Bt*t-.arT.rrttor,. 

its. 

Total 
«pringB, 

Quanticy 
In  galloni. 

value.    '^1^^ 

•P 

nn.h™» 

71 
28 

3i 

I 

■•is 

39S,830 

IMlm 
78;8S7 

"! 

Soutb  Carolina 

as! 

1S;S 

73,000 

Z,3«l,2»7 

30,000 

e,6S6!831 

11 

1,«<,71S 

autei  or  Tarritories 
ttaose  lol  which  Bg- 

ffll7,300 

00. 8N 

Total 

SM|         731 

46,M4,.W1    a,«l.Ml 

!» 

The  outlook  for  medicinal  waters  is  as  promisii 
waters.  While  those  springs  which  make  the  wi 
public  and  support  this  appeal  by  the  inerita  of 
the  larger  share  of  the  trade,  there  are  thousands 
resorts,  whose  owners  make  no  attempt  to  marke 
sively,  but  put  before  the  public  the  charms  of 
peutic  worth  of  the  waters,  and  the  provisions  mi 
of  guests.  The  patronage  of  such  resorts  must  c< 
The  success  already  attained  by  some  establis 
systematic  courses  of  mineral-water  treatment  is 
resorts  will  be  established  at  other  springs,  and  i 
that  ultimately  many  American  resorts  will  be  i 
ized  as  the  long-famous  European  spas.  With 
climate  and  manifold  scenic  attractions,  the  Un 
great  a  range  of  medicinal  waters  as  any  natioi 
exploitation  of  these  waters  will  require  time  and 
thing  indicates  that  the  output  will  increase  for  yei 
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In  Alabama  during  1906  the  mineral-water  tr 
growth.  Two  new  producers  reiMirted,  the  Leeds 
the  Rosedale  Mineral  Spring.  The  total  number  i 
sales  was  .3  more  than  the  year  before.  The  nun 
is  given  as  65,450,  a  gain  of  8,181  gallons  over  1 
retail  price  at  the  spring  was  40  cents,  the  total  v 
of  which  $19,385  is  estimated  to  be  the  value  of 
medicinal  purposes.  Four  of  the  springs  are  repi 
having  aggregate  accommodations  for  5.50  people 
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two  of  these  is  said  to  be  used  for  bathing  purposes.     The  reporting 
springs  are: 

Bailey  SpnngB,  Florence,  Lauderdale  County. 
Healing  Springs,  Healing  Springs,  Washington  County. 
Ingram  Lithia  Springs,  near  Ohatchee,  Camoun  County. 
L^ds  Mineral  Well,  Ohatchee,  Calhoun  County. 
MacGregor  Springs,  Spring  Hill,  Mobile  County. 
Magnolia  Spring,  Maenolia  Spring,  Baldwin  County. 
Opelika  Mineral  WelT^  Lee  County. 
Rosedale  "Mineral  Spnnjgs,  Tuscaloosa,  Tuscaloosa  County. 
Wilkinson  Matchless  Mineral  Well,  Greenville,  Butler  County. 
York  Aperient  Well,  York,  Sumter  County. 

'  ALASKA. 

Alaska  made  its  first  appearance  in  the  Survey's  list  of  mineral- 
water  producers  in  1906.  A  Seattle  company,  which  is  developing 
a  spring,  shipped  a  considerable  quantity  of  water  this  year.  The 
sprmg  is: 

Zarembo  Spring,  Zarembo  Island. 

ARIZONA. 

No  addition  to  the  Ust  of  Arizona  commercial  springs  was  made  in 
1906.  The  single  spring  reporting  is  said  to  be  a  resort  with  accom- 
modations for  200  guests  and  facilities  for  using  the  spring  waters  for 
bathmg.     This  sprmg  is: 

Castle  Hot  Springs,  Hot  Springs,  Yavapai  County. 


ARKANSAS. 

There  is  a  decided  gain  in  the  mineral  water  output  of  Arkansas  for 
1906  as  compared  with  1905.  The  number  of  springs  reporting  sales 
is  8j  and  2  new  springs — the  Howard  Mineral  Wells  and  the  ramall 
White  Sulphur  Springs — ^were  added  to  the  list.  The  number  of  gal- 
lons sold  is  given  as  727,765,  a  gain  of  253.760  gallons  over  1905,  due 
mainly  to  the  greatly  increased  ousiness  or  one  of  the  larger  shippers. 
The  average  retail  price  at  the  spring  was  14  cents.  The  total  value  of 
the  output  was  $105,286,  of  which  $33,706  is  estimated  to  be  the 
value  or  the  water  used  for  medicinal  purposes.  The  total  valuation 
shows  a  gain  of  $54,785  over  1905.  At  6  of  the  springs  are  resorts, 
having  in  all  accommodations  for  2,000  people.  The  water  at  3  or 
these  springs  is  said  to  be  used  for  bathmg.  The  springs  reporting 
are: 

Arkansas  Lithia  Spring,  near  Hope,  Hempstead  County. 

Arsenic  Spring,  Hot  Springs,  Garland  County. 

Howard  Mineral  Wells,  Batesville,  Independence  County. 

Mountain  Valley  Springs,  Mountain  Valley,  Garland  County. 

Ozarka  Spring,  Eureka  Springs,  Carroll  County. 

Pamall  White  Sulphur  Springs,  Orlando,  Braaley  County. 

Potash  Sulphur  Spring,  l^wrence,  Garland  County. 

Ravenden  Springs,  Ravenden  Springs,  Randolph  County. 
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CAUFOBNIA. 

The  mineral-water  trade  of  California  was  red 
disaster  at  San  Francisco,  which  cut  oflf  demand  fr 
market.  Many  springs  in  the  southern  part  of  tl 
frequented  by  tourists  did  a  good  business.  The 
reporting  is  10  less  than  in  1905.  The  total  sales  ' 
Ions,  valued  at  $520,515,  a  loss  of  446,809  gallo 
$154,699  in  value,  compared  with  1905  figures. 
price  at  the  spring  was  35  cents.  Of  the  total  val 
estimated  value  of  the  medicinal  water  and  $2' 
table  water.  Twenty  of  the  springs  are  said  to  be 
to  have  aggregate  accommodations  for  about  4 
water  at  13  or  them  is  stated  to  be  used  for 
The  springs  which  reported  sales  in  1906  are  namei 

Aetna  Spring,  Lidell,  Napa  County. 

Alhambra  Spring,  New  Martinez,  Contra  Coeta  Otmnty. 

Allen  SpringB,  Allen  Springs,  Lake  County. 

BlaiiB  Mineral  Spring,  near  Mono  Lake,  Mono  County. 

Bradley  Spring,  near  RBmona,  San  Diego  County. 

BucknMn  Spring  (California  Club  Water),  4  mile«   sout 

Diego  County. 
California  Geysers,  Sonoma  County. 
Caatalian  Spring,  Inyo  County. 
Caetle  Rock  Springs,  CaatJe  Rock,  Shaata  County. 
Cook  Spring,  28  miles  weet  of  WiltiamB,  Colusa  County. 
Idiam  Springs,  12  milcB  east  of  San  Diego,  San  Diego  Cou 
Lytton  Spring,  Lytton,  Sonoma  County. 
McDowell  Spring,  Hopland,  Mendocino  County. 
Mount  Ida  Mineral  Spring,  Oroville,  Butte  County, 
Napa  Soda  Spring,  ISapa  valley,  Napa  County. 
Pacific  CongreaB  Spring,  Saratoga,  Santa  Clara  County. 
Purity  Spring,  Sausalito,  Marion  County. 
Samuel  Soda  Spring,  near  St.  Helena,  Napa  County. 
San  Benito  Spring,  Tres  Pinos,  San  Benito  County. 
Seltzer  Springs,  Highland  Springs,  Lake  County. 
Shasta  Spring,  Shasta  Springs,  Siskiyou  County. 
iWajaia  Hot  Spring,  Monterey  County. 
Tolenas  Spring,  6  milee  south  of  Suisun,  Solano  County. 
Tuscan  Sparing,  9  miles  £pom  Red  Bluff, _Tehama  County. 


Walbridge  Spring,  Tuscan  Springs,  Tehama  County. 
White  Sulphur  Spring,  Eden  Hot  Springs,  Riverside  Coui 
Witter  Medical  Spring,  Witter,  Lake  County. 

COLORADO. 

The  1906  returns  indicate  a  decrease  from  190^ 
in  value  of  sales.  Three  new  producers  report* 
Pagosa  Springs,  and  the  Pueblo  Afagnetic  Mineral 
sales,  7.3,750  gallons,  and  the  decline  in  value,  $14, 
accounted  for  by  the  lack  of  returns  from  one  spr 
in  1905.  The  mineral-water  trade  of  the  State 
to  have  been  prosperous.  Of  the  total  water  so 
said  to  be  for  table  purposes  and  half  for  medic 
having  accommodations  for  several  thousand  peoc 
of  the  springs,  and  at  4  the  water  is  reported  to  i 
purposes.     The  15  springs  for  Colorado  are  as  foil 
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Blue  Ribbon  Mineral  Spring,  Idaho  Springs,  Clear  Creek  County. 

Boulder  Sprincs,  Boulder  Canyon,  Boulder  County. 

Canyon  City  Vichy  Spring,  Canyon,  Fremont  County. 

Clark  Magnetic  Mineral  Spring,  near  Pueblo,  Pueblo  County. 

Columbia  Spring,  Denver,  Denver  County. 

Fowler  Spring,  Township  21,  Otero  County. 

GlenwooQ  Hot  Springs,  &lenwood  Springs,  Garfield  County 

Golden  Lithia  Spring,  Golden,  Jefferson  County. 

Manitou  and  Cheyenne  Springs,  Manitou,  El  Paso  County. 

Pagoea  Springs,  Pagoea  Springs,  Archuleta  County. 

Pueblo  Magnetic  Mineral  Well,  Pueblo,  Pueblo  County. 

Strontia  Sprinjg,  Strontia,  Douglas  County. 

Ute  Chief  Spring,  Manitou,  El  Paso  County. 

Ute  Iron  Spring,  Manitou,  El  Paso  County. 

Yampah  Spring,  Glenwood  Springs,  Garfield  County. 

« 

CONNECTICUT. 

The  mineral-water  trade  in  Connecticut  shows  a  gain  in  sales  and 
in  value,  but  these  gains  are  due  to  the  large  vofiime  of  business 
reported  by  a  single  spring  which  ships  to  New  York  City.  Most  of 
the  smaller  springs  report  smaller  sales  than  in  1905,  the  decline  being 
accoimted  for  by  lessened  local  demand  consequent  on  improvea 
quality  of  city  supplies  and  a  wet  summer.  Nearly  all  the  water 
snipped  is  for  table  use.  One  of  the  springs  is  reported  to  be  the 
site  of  a  resort,  with  accommodations  for  about  80  people.  None  of 
the  waters  are  used  for  bathing  purposes.  The  8  springs  reporting 
sales  are: 

Arethusa  Spring,  Seymour,  New  Haven  County. 
Cherry  Hill  Spring,  Hamden,  New  Haven  County. 
Granite  Rock  Spnng,  Hi^ganum,  Middlesex  County. 
Highland  Park  Spring,  Highland  Park,  Hartford  County. 
Mohican  Springs,  Fairfield,  Fairfield  County. 
Pequabuck  Mountain  Spring,  Bristol,  Hartford  County. 
Stafford  Spring,  Staffora  Springs,  Tolland  County. 
Varuna  Spring,  North  Stamford,  Fairfield  County. 

DISTRICT   OF   COLUMBIA. 

The  single  spring  reporting  from  the  District  of  Columbia  showed 
a  gain  in  gallons  sold  of  about  20  per  cent  in  1906  compared  with 
1905.  This  increase  was  probablj^  due  to  the  prevalence  of  typhoid 
fever,  imcertainty  regarding  the  origin  of  the  epidemic,  and  a  demand 
for  pure  water.  The  water  of  the  spring  is  not  used  for  medicinal 
purposes.     This  spring  is: 

Gitchie  Crystal  Spring,  Benning. 

FLORIDA. 

The  indicated  decline  in  the  mineral-water  trade  of  Florida  is  prob- 
ably more  apparent  than  real ;  it  is  largely  accounted  for  by  estimates 
of  output  in  1906  being  closer  than  the  1905  returns.  The  number 
of  gallons  sold  is  given  at  71,494  gallons,  valued  at  $22,049.  The 
average  retail  price  per  gallon  of  all  the  water  at  the  springs  was  31 
cents.  About  one-third  of  the  water  is  estimated  to  be  used  as  table 
water  and  two-thirds  for  medicinal  purposes.  All  of  the  springs  are 
reported  to  be  used  as  resorts,  having  aggregate  accommodations  for 
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several  thoiiaand  people,  and  the  water  at  all  o 
used  for  bathing.     The  springs  reporting  are-  as  t 

Eepiritu  Santo  Spring,  near  Tampa,  Hillsboro  County. 
Magnolia  Spring,  Magnolia  Springs,  Clav  County. 
Newport  Snlphiir  Spring,  Newport,  Wakulla  County. 
Orange  City  Mineral  Spring,  Orange  City,  Voluaia  Count 
Panacea  Mineral  Spring,  Wakulla  County, 
Suwannee  Springs,  Suwannee,  Suwanee  County. 
White  Sulphur  Springs,  White  Springs,  Hamilton  Count 


The  returns  for  Georgia  for  1906  show  a  mi 
the  1905  production,  the  total  estimated  value 
although  10  producers  reported  as  against  8  in  : 
also  tiecreased  about  one-half.  The  cause  of  th 
bly  the  same  as  that  reported  for  other  State 
1906  figures  are  closer  estimates  than  the  1905  re 
retail  price  at  the  springs  was  10  cents  per  gallc 
accommodations  for  about  800  people,  are  situate 
and  the  water  at  one  is  said  to  be  used  for  batl 
springs  reporting  are  as  follows: 

Auatell  Lithium  Spring,  near  Austell,  Cobb  County. 

Arteeian  Litliia  Well,  Auetell,  Cobb  County. 

Bowden  Lithia  Spring,  Austell,  Cobb  County. 

Catoosa  Spring,  Catoosa  County. 

Cox  Mineral  Spring,  Waynesboro,  Burke  County. 

Daniel  Mineral  Spring,  Onion  Point. 

Hughes  Mineral  Well,  Rome,  Floyd  County. 

Litbari  Spring,  Austell,  Cobb  County. 

Menlo  Spring,  near  Menlo,  Chattot^  County. 

Thomas  Spnngs,  Menlo,  Chattooga  County. 


The  sole  spring  in  Idaho  from  which  returns  a 
prosperous  year  with  sales  about  14  per  cent  I 
This  spring  is : 

Idanha  Springs,  Soda  Springs,  Bannork  County. 


IIXINOIS. 


Trade  conditions  in  Illinois  during  1906  were  es 
there  being  an  estimated  increase  of  about  35  pei 
of  gallons  sold  and  about  50  per  cent  in  total  "v 
was  caused  partly  by  the  failure  of  certain  sprin 
but  chiefly  by  the  greater  consumption  of  bottl 
lai^e  cities,  notably  Chicago,  resulting  from  dou 
of  public  supplies.  Three  new  shippers  report 
Crystal  Water  Works,  the  Depler  Mineral  Sprin 
vifle  Mineral  Spring.  The  number  of  gallons  sole 
a  gain  of  148,703  gallons  over  1905.  The  averaj 
spring  was  14  cents,  the  total  value  being  $77,21 
is  the  estimated  value  of  the  water  used  For  me(] 
t59.727  that  of  table  water.  The  total  valuat; 
$29,292.     Five  of  the  springs  are  reported  to  be 
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and  the  water  at  3  of  these  is  said  to  be  used  for  bathing  purposes. 
There  are  15  springs  reporting  sales: 

Abana  Spring,  Libertyville,  Lake  County. 

Aqua  Vitae  Mineral  Springs,  near  Maquon,  Knox  County. 

Black  Hawk  Spring,  Kock  Island,  Rock  Island  County. 

Carbondale  Crystal  Water  Works,  Carbondale,  Jackson  County. 

Deer  Lick  Mineral  Springs,  Deerfield,  Lake  County. 

Depler  Mineral  Spring,  Lewistown,  Fulton  County. 

Diamond  Mineral  Spring,  near  Grantfork,  Madison  C'Ounty. 

Gravel  Spring,  5  miles  northwest  of  Jacksonville,  Moi^gan  County. 

Greenup  Mineral  Wells,  Greenup,  Cumberland  C/Ounty. 

Libertyville  Crystal  Spring,  Libertyville,  Lake  County. 

Macinac  Spring,  near  Carlock,  Woodford  County. 

Mokena  Mineral  Spring,  near  Mokena,  Will  County. 

Perry  Mineral  Spnng,  northeast  part  of  Pike  County. 

Sanicula  Spring,  Ottawa,  I^asalle  County. 

White  Diamond  Spring,  South  Elgin,  K!ane  County. 

INDIANA. 

While  there  is  apparently  a  great  decline  in  the  quantity  of  water 
sold  by  Indiana  springs  in  1906  as  compared  with  1905,  individual 
returns  show  that  the  trade  was  moderately  prosperous.  All  the 
large  springs  sold  more  water  than  in  1905,  as  did  nearly  all  the 
smaller  spnngs.  The  decrease  of  nearly  50  per  cent  in  the  estimated 
production  is  due  to  the  liberal  estimates  made  in  1905  and  previous 
years  for  certain  springs  and  to  the  eUmination  from  the  1906  figures 
of  outputs  of  springs  now  supplying  public-service  systems.  Two  new 
springs  sending  returns  are  the  Artesian  Mineral  Spring  and  the 
White  Crane  Mineral  Spring.  The  total  output,  accordmg  to  the 
statements  of  shippers,  was  464,988  gallons.  The  average  retail  price 
was  97  cents,  the  total  value  being  $452,360,  of  which  six-sevenths 
is  estimated  to  be  the  value  of  the  water  used  for  medicinal  pur- 
poses and  one-seventh  that  of  table  water.  The  total  valuation 
shows  a  gain  of  $17,178.  Nine  of  the  springs  reporting  are  said  to 
be  used  as  resorts,  having  aggregate  accommodations  for  over  4,000 
people,  and  the  water  of  9  is,  as  reported,  used  for  bathing.  Four 
more  springs  which  report  no  sales  are  stated  to  be  resorts  and  to 
have  facilities  for  mineral- water  baths.  The  21  springs  which  report 
sales  in  1906  are: 

Artesian  Mineral  Spring,  Terre  Haute,  Vigo  County. 

Attica  Lithia  Spring,  Attica,  Fountain  County. 

Blue  Cast  Majgnetic  Spring,  Wood  bum,  Allen  County. 

Blue  Mountain  Laxine,  northeast  part  of  Brown  County. 

Cartersbuig  Magnetic  Spring,  Cartereburg,  Hendricks  County. 

Coats  Spring,  ll>gan  Township,  Pike  County. 

David  Bronson  Spring,  Terre  Haute,  Vigo  County. 

French  Lick  Spnnes.     (See  Pluto,  Proserpine,  and  Bowles  springs.) 

Greenwood  Mineral  Well,  Greenwood,  Johnson  ('ounty. 

Kickapoo  Magnetic  Spring,  Attica,  Warren  County. 

Kind's  Mineral  Well,  14  miles  north  of  New  Albany,  C'lark  County. 

Laxine  Spring,  Mount  Moriah,  Brown  County. 

Lodi  Mineral  Well,  Silverwood,  Fountain  County. 

McCuUough  Spring,  Oakland  City,  Gibson  County. 

Mineral  Spa  Lithia  Spring,  Richmond,  Wavne  County. 

Mudlavia  Lithia  Spring,  Kramer,  W'arren  County. 

Mudlavia  Sulphur  Spring,  Kramer,  Warren  County. 

Paoli  Lithia  Spring,  JPaoli,  Orange  County. 

Pluto,  Proeerpine,  and  Bowles  springs,  French  Lick,  Orange  County. 

West  Baden  Springs.  West  Baden,  Orange  County. 

White  Crane  Mineral  Spring,  Dillsboro,  Dearborn  County. 
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INDIAN    TERRITORY, 


Most  of  the  mineral-water  output  of  Indian 
be  used  for  medicinal  purposes.  The  list  of  com 
comprises  two  names,  the  Germicide  Well  rep 
first  time  in  1906.  This  spring  is  stated  to  be  t 
modations  for  200  ^eat^  and  facilities  for  usinj 
bathing.     The  2  springs  reporting  are: 

Beaoh  Spring,  Sulphur.  Chickasaw  Nation. 

Germiciilp  Kfin era!  Well.  Wagoner.  Creek  Nation. 


Two  springs  reported  sales  for  the  first  tim* 
'  Springs  and  the  Lmeville  Mineral  Spring— but  o: 
considerable  water  in  1905  sold  none  in  1906,  am 
springs  are  incomplete.  The  estimated  1906  sa 
Ions,  valued  at  $23,700.  Nearly  all  the  lows 
medicinal  purposes.  Two  springs  are  resorts  w 
for  several  hundred  people  and  bathing  facilit 
from  which  estimates  of  production  are  at  hand 
Boone  Mineral  Well.  Boone,  Boone  County. 


In  Kansas  the  mineral-water  trade  bad  a  r^-os 
the  larger  springs  making  notable  gains.  The 
due  chiefly  to  energetic  canvassing  for  possib 
new  spring,  the  Chautauqua,  report  sales.  T 
gallons  sold  is  given  as  305,957,  a  gain  of  over  41 
with  1905.  The  average  retail  price  at  the  sprir 
total  value  was  $89,807,  of  which  $77,147  is  estin 
of  the  water  used  for  medicinal  purposes.  The  t 
a  gain  of  80  per  cent  over  1905.  Nine  of  the 
resorts,  and  have  aggregate  accommodations  foi 
water  at  8  of  them  is  said  t(»  be  used  for  batL 
reporting  springs  are: 

Abilena  Spring.  Abilene,  Dickineon  County. 
Biasing  Natural  Medical  Spring.  Manhattan,  Riley  Com 
Boon  Mineral  Spring,  Topeka,  Shawnee  County. 
California  Spring,  4  mile»<  north  of  Ottawa,  Franklin  Coi 
<'hautauc|ua  Spring.  Chautauqua.  Chautauqua,  County. 
Gt-udu  Spring,  Cieuda,  Cowley  County. 
lIiiDviT  Mineral  Spring,  Onaga,  Pottawatomii^  Couniy. 
M(-rrill  Spring,  Carbondale.  Osi^  County, 
FhilliiM  Mineral  Spring.  Topeka,  Shawnee  County, 
Run  Mineral  Spring,  near  Morrell.  Brown  Cxiunty, 
Syi'amiin' Mineral  Spring,  northwest  part  ot  Brown  Coui 
Wat'onda  Spring,  near  Cawker  City.  Mitchell  County, 
Welniun^  Mineral  Spring,  Wetmore,  Nemaha  County. 
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KENTUCKY. 

A  satisfactory  condition  of  the  Kentucky  niineral-water  trade  in 
1906  is  indicated  by  the  returns,  though  these  take  no  account  of  the 
business  dojie  at  many  resorts  where  water  is  fumisjied  free  to  guests. 
Probably  the  total  value  of  the  mineral-water  industry  in  the  Blue 
Grass  region  alone  is  not  less  than  $200,000  annually.  The  returns 
received  for  1906  show  a  gain  of  over  40  per  cent  in  output  and  of 
about  79  per  cent  in  value,  due  largely  to  an  increase  in  springs 
reporting.  Five  of  the  springs  making  returns  are  resorts,  and  at  3 
the  water  is  used  for  bathing.  Reports  of  sales  were  received  from 
7  springs  which  either  had  never  reported  before  or  had  not  reported 
in  some  years.  These  were:  Beecnwood  Springs,  Big  Bone  Spring, 
Glen  Lily  Spring,  Renfro  White  Sulphur  Lithia  Spring,  Royal  Mag- 
nesian  Spring,  Smith's  Mineral  Well,  and  Upper  6lue  Lick  Springs. 
The  12  reporting  springs  are: 

Anita  Spring,  Lagrange,  Oldham  County. 

Beechwood  Springs,  Seechwood,  Owen  County. 

Big  Bone  Spring,  Boone  County. 

Blue  Lick  Springs,  Blue  Lick  Spring,  Nicholai*  County. 

Glen  Lily  Spring,  Bowling  Green,  Warren  County. 

Hamby  Salts,  Iron,  and  Lithia  Springs,  Dawson  Springs,  Hopkins  County. 

Lexington  Lithia  Springs,  Lexington,  Fayette  County. 

Renfro  White  Sulpnur  Lithia  Spring,  Lexington,  Fayette  County. 

Royal  Ms^esian  Spring,  Lagrange,  Oldham  County. 

Smith's  \rineral  Well,  Kilby,  Christian  County. 

Upper  Blue  Lick  Springs,  Davidson,  Nicholas  County. 

Wiute's  Crab  Orchard  Salts  Springs,  Crab  Orchard,  Lincoln  County. 

LOUISIANA. 

Only  one  Louisiana  spring  reported  sales  in  1906,  but  the  mineral- 
water  trade  evidently  had  a  prosperous  year,  as  the  returns  from  the 
one  spring  show  that  its  busmess  in  1906  exceeded  its  1905  business 
by  more  than  the  large  sales  reported  by  the  other  spring  which  made 
returns  that  year.  The  water  of  the  spring  reporting  is  used  for 
both  medicinal  and  table  purposes,  and  the  spnng  is  the  site  of  a 
resort.     This  spring  is : 

Abita  Spring,  St.  Tammany  Parish. 

MAINE. 

During  1906  the  mineral-water  trade  in  Maine  showed  slight  chantjje 
from  the  year  before.  The  number  of  reporting  springs  is  1  less,  and  2 
new  springs  were  added  to  the  list  of  tnose  making  returns.  There 
was  an  increase  of  about  5  per  cent  m  value  and  a  decrease  of  about 
4  per  cent  in  gallons  sold,  these  changes  being  accounted  for  by  the 

S eater  sales  of  certain  waters  used  for  medicinal  purposes  and  the 
lling  off  in  demand  for  table  water  at  towns  where  tnero  had  been 
improvement  in  the  public  supply.  Local  consumption  was  also 
adversely  affected  by  abundant  rainfall.  Somewhat  more  than  one- 
half  of  the  water  is  used  for  table  purposes.  Resorts  having  aggre- 
gate accommodations  for  several  hundred  people  are  located  at  6  of 
tne  springs;  at  2  of  them  the  water  is  said  to  be  used  for  bathing  pur- 
poses.    The  28  springs  from  which  reports  of  sales  are  available  are: 

Baker  Puritan  Spring,  Old  Orchard,  York  County. 
Crystal  Mineral  Spring,  Auburn,  Androscoggin  County. 


1180  MINEBAL   BESOURCES. 

Forest  Spring,  Litchfield,  Kennebec  County. 

Glenrock  Mineral  Spring,  Greene,  Androscoggin  County. 

Highland  Mineral  Spring,  Lewiston,  Androscoggin  County. 

Glenwood  Spring,  St.  Albans,  Somerset  County. 

Indian  Hermet  Mineral  Spring,  Wells,  York  County. 

Katagudos  Sprint,  Eastbrook,  Hancock  County. 

Keystone  Mineral  Spring,  East  Poland,  Androscoggin  County. 

Mount  Hartford  Cola  Spring,  Hartford,  Oxford  County. 

Mount  Oxford  Spring,  Sumner,  Oxford  County. 

Mount  Zircon  Spring,  Milton  Plantation,  Oxford  County. 

Oak  Grove  Spring,  Brewer,  Penobscot  County. 

Paradise  Spring,  IJninswick,  Cumberland  County. 

Pejepscot  Spring,  Auburn,  Androscoggin  County. 

Pine  Spring,  Topsham,  Sagadahoc  County. 

Poland  Spring,  Poland,  Androscoggin  County. 

Pownal  Spring,  New  Gloucester,  Cumberland  County. 

Raymonci  Spring,  North  Raymond,  Cumberland  County. 

Rocky  Hill  Spring,  Fairfield,,  Somerset  County. 

Sabattus  Mineral  Spring,  Wales,  Androscoggin  Coimty. 

Seal  Rock  Spring,  Saco,  York  County. 

Switzer  Spring,  Prospect,  Waldo  County. 

Thorndike  Mineral  Spring,  Waldo  County. 

Ticonic  Spring,  Winslow,  Kennebec  County. 

Underwood  Spring,  Falmouth  Foreside,  Cumberland  County. 

Wawa  Lithia  Spring,  Oqunquit,  York  County. 

Windsor  Mineral  Spring,  Lewiston,  Androscoggin  County. 

MARYLAND. 

The  mineral-water  trade  showed  a  satisfactory  growth  during  1906, 
the  production  increasing  31  per  cent,  while  the  value  was  about  30 
per  cent  greater  than  in  1905.  One  spring,  the  Altamont,  placed  its 
water  on  the  market  during  the  year  tor  tne  first  time.  Less  than  a 
tenth  of  the  stated  output  is  used  for  medicinal  purposes,  the  remainder 
being  table  water.  At  2  of  the  springs  are  resorts,  with  accommoda- 
tions for  about  500  people.  The  5  springs  from  which  estimates  of 
sales  are  available  are: 

Altamont  Spring,  Deer  Park,  Garrett  County. 
Artoisinal  Well,  Baltimore,  Baltimore  Coimty. 
Carroll  Spring,  Forest  Glen,  Montgomery  County. 
Chattolanee  Spring,  Chattolanee,  Baltimore  County. 
Takoma  Spring,  Takoma  Park,  Montgomery  County. 

MASSACHUSETTS. 

The  decline  shown  in  the  volume  of  the  mineral-water  trade  in 
Massachusetts  is  attributable  to  two  causes — a  lessened  demand  for 
the  water  of  springs  sold  locally,  consequent  in  part  on  the  abundant 
rainfall,  and  m  part  on  improved  quality  of  the  public  supply  at 
various  cities,  and  the  elimination,  as  far  as  possible,  from  tne  1906 
returns  of  spring  or  well  water  sold  in  the  form  of  ginger  ale  and  other 
soft  drinks.  That  the  trade  prospered  is  shown  by  the  fact  that  aJter 
making  deduction  for  water  thus  used  the  total  value  was  greater 
than  in  1905.  The  average  low  price  per  gallon  is  accoimted  for  by 
the  large  proportion  sold  for  table  purposes,  and  by  the  fact  that  a 
consideraole  part  of  that  classed  as  table  water  is  supplied  to  facto- 
ries in  bulk  at  less  than  5  cents  per  gallon.  Three  new  springs,  the 
Crescent,  the  Pocahontas,  and  the  Rock,  report  sales  during  the  year. 
The  total  number  reporting  is  7  less  than  in  1905.  About  nine- 
tenths  of  the  water  is  usea  for  table  purposes,  the  remaiiider  as 
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medicinal  water.  Only  4  of  the  52  springs  heard  from  are  the  sites 
of  resorts,  and  none  of  the  waters  are  stated  to  be  used  for  bathing 
purposes.     The  following  52  springs  report  sales: 

Abbott  Spring,  Methuen,  Eteex  County. 

Ballardvale  Spring,  Andover,  Essex  County. 

Beaver  Dam  Spring,  Scituate,  Plymouth  Coimty. 

Belmont  Crystal  Spring,  Belmont,  Middlesex  County. 

Belmont  Hill  Spring,  Everett,  Middlesex  County. 

Belmont  Natural  Spring,  Belmont,  Middlesex  County. 

Bumham  Spring.  Methuen,  Essex  County. 

Chapman  Crystal  Mineral  Spring,  Stoneham,  Middlesex  County. 

Crescent  Sprmg,  Brockton,  rlymouth  County. 

Diamond  Spring,  Lawrence,  Essex  County. 

El-Azhar  Spring,  LowelL  Middlesex  County. 

Everett  Crystal  Spring,  Everett,  Middlesex  County. 

Farrington  Silver  Spring,  Milton,  Norfolk  County. 

Pulton  Spring,  Meaford,  Middlesex  County. 

Garfield  Spring,  Weymouth,  Norfolk  County. 

Geddes  Mmeral  Sprmg,  Marlboro,  Middlesex  County. 

Goulding  Spring,  Whitman,  Plymouth  County. 

Granite  Kock  Spring,  Brockton,  Plymouth  County. 

Highland  Spring,  North  Abington,  Plymouth  County. 

Hillcrest  Spring,  Rowley,  Essex  County. 

Katahdin  Spring,  Lexington,  Middlesex  County. 

King  Philip  Sprmg,  Mattapoisett,  Plymouth  County. 

Leland  Spring,  Natick,  Middlesex  County. 

Lexington  Spring,  Lexington,  Middlesex  County. 

Lovers  Leap  and  Deep  Glen  Springs,  Lynn,  Essex  County. 

Massasoit  Spring,  West  Springfield,  Hampden  County. 

Monatiquot  Spring,  South  Braintree,  Norfolk  County. 

Mount  Holyoke  Lithia  Spring,  5outh  Hadley,  Hampshire  County. 

Mount  Pleasant  Spring,  Lowell,  Middlesex  County. 

Nemasket  Spring,  Middleboro,  Plymouth  County. 

Nobscot  Mountain  Spring,  Framingham,  Middlesex  County. 

Norwood  Spring,  Norwood,  Norfolk  County. 

Oak  Grove  Spring,  Lawrence,  Essex  County. 

Pearl  Hill  Mineral  Spring,  Fitchburg,  Worcester  County. 

Pepperell  Spring,  Pepperell,  Middlesex  County. 

Punty  Spring,  Spencer,  Worcester  County. 

Raven  wood  Spring,  Gloucester,  Essex  County. 

Robbins  Spring,  Arlington  Heights,  Midddlescx  County. 

Rock  Spring,  Newburyport,  Essex  County. 

Sager  Spring,  Danvers,  Essex  County. 

Sand  Spring,  Williamstown,  Berkshire  County. 

Shawmut  Spring,  West  Quincy,  Norfolk  County. 

Silver  Seal  Spring,  Woburn,  Middlesex  County. 

Simpson  Spnng,  South  Easton,  Bristol  County. 

Stevens  Spring,  Lawrence,  Essex  County. 

Sterling  Spring,  West  Lynn,  Essex  County. 

Sunnyside  Spring,  Franklin,  Norfolk  County. 

Swampscott  Spring,  Swampscott,  Essex  County. 

Trapeio  Spring,  Belmont,  Middlesex  County. 

Undine  Crystal  Spring,  Brighton,  Suffolk  County. 

Viedpey  Spring,  Lawrence,  Essex  County. 

Whitman  Sprmg,  Whitmap,  Plymouth  County. 

MICHIGAN. 

The  report  of  the  mineral-water  trade  in  Michigan  in  1906  shows  a 
great  decline  in  gallons  sold  and  in  value  of  output.  This  decline  is 
really  not  as  great  as  indicated,  since  nine-tenths  of  the  total  decline 
in  output  is  due  to  the  fact  tnat  no  account  is  taken  this  year  of 
water  furnished  to  guests  for  bathing  at  one  or  two  resorts;  still,  a 
comparison  of  the  returns  made  this  year  and  last  shows  that  most 
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of  the  Bpringa  reporting  sold  less  water  in  1906 
reasons  for  Uiia  decline  are  not  clear,  though  wet 
have  had  some  e£Fect.  A  few  of  the  springs  ua 
much  water  as  in  the  year  before,  and  1  sprii 
in  business  of  over  300  per  cent,  but  its  water  is  us 
soft  drinks.  Two  new  springs  are  the  Lansingwi 
About  one-fifth  of  the  water  is  used  for  medicinal 
der  as  table  water.  Six  or  more  of  the  springs 
having  aggregate  accommodations  in  their  vicit 
sand  people.  The  waters  of  3  of  these  are  said  t< 
purposes.    The  19  springs  from  which  returns  a 

Andrews  Ma^etic  Mineral  Sprioc,  St.  Louis,  Gratiot  C 

Bromo-Hygeia  Mineral  Well.  Coldwater.  Branch  Count; 

Cooper  Farm  Spring,  BirminKham,  OaklaDd  County. 

Clementine  Spring,  Mount  CTenieos,  Macomb  County. 

Dearborn  Mineral  Springj  Dearborn,  Wajne  County. 

Lansingwoid  Spring,  Paris  Township,  Kent  County. 

Midland  Mineral  Spring,  Midland  City,  Midland  Count 

Mount  ClemcnH  Sprudel  Spring,  Mount  Clemens,  Macoi 

No-che-mo  Mineral  Spring,  Reed  City,  Osceola  County. 

Ogemaw  Spring,  Maltby,  Ogemaw  County. 

Pagoda  Spring,  Mount  Clemens,  Macomb  County. 

Plymoutb  Rock  Mineral  Well,  Plymouth,  Wayne  Coun 

Ponce  Do  Loon  Sprine,  near  Grand  Rapids,  Kent  Coun 

Prosit  Flowing  Well,  Flint,  Genesee  County. 

Salutaris  Spring,  St.  Clair,  St.  Clair  County. 

Sanitaa  Sprii^,  Topinabee,  Chebowan  County. 

Sterling  Mineral  Spring,  Crystal  FalU,  Iron  County. 

Victory  Spring,  Mount  ClemcnB,  Macomb  County. 

Yo-Landa  Red  Cross  Spring  (formerly  Clark'a  Red  Ci 
Mecosta  County. 

MINNESOTA. 

The  mineral-water  trade  in  this  State  had  a 
number  of  gallons  sold  being  12  per  cent  lai^ 
the  value  increasing  about  32  per  cent.  The  ii 
demand  for  pure  water  in  large  cities,  particu 
The  Rock  Spring  reported  sales  for  the  first  tin 
sending  returns.  Ijeas  than  6  per  cent  of  the 
is  used  for  medicinal  purposes.  None  of  the  i 
a  resort,  but  the  water  of  one  is  said  to  be  us* 
7  springs  to  report  sales  are: 


Owatonna  Vichy  Spring,  Owatonna,  Steele  County. 
Rock  Spring.  Sbakapee,  Scott  County. 
Trio  Siloam  Spring,  Auatin,  Mower  County. 


MISSISSIPPI. 

The  mineral-water  trade  in  Mississippi  seemt 
satisfactory  during  1906.  Three  of  the  spri 
increased  their  sales  over  1905;  ■  one  reported 
another  sold  no  water.  Two  .springs,  the  La 
the  Vosburg  Mineral  Spring,  put  their  waten 
the  first  time.     Less  than  10  per  cent  of  the  to 
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table  water.  At  6  of  the  springs  are  resorts  with  total  accommo- 
dations for  a  thousand  guests,  and  at  3  the  water  is  used  for  bath- 
ing.    The  8  springs  reporting  are: 

Arundel  Lithia  Spring,  near  Meridian,  Lauderdale  County. 
Browns  Wells,  Browns  Wells,  Copiah  County. 
Castalian  Spring,  near  Durant,  Holmes  County. 
Lauderdale  Spring,  near  Meridian,  Lauderdale  County. 
Mammoth  Spring,  Mammoth  Springs,  Percy  County. 
Robinson  JVimeral  Spring,  near  Pocahontas,  Madison  County. 
Stafford  Mineral  Spring,  Stafford,  Jasper  County. 
Vossburg  Lithia  Spring,  Vossburg,  Joseph  County. 

MISSOURI. 

In  1906  the  mineral- water  trade  of  Missouri  was  decidedly  pros- 
perous; neariy  all  the  springs  making  returns  show  an  increase  over 
1905,  and  most  of  them  attribute  the  increase  to  their  waters  being 
better  kno\vn.  Two  new  springs,  the  Soda  Carbonic  Spring  and 
the  Sparkling  Lithium  Spring,  reported  sales.  The  total  number 
of  sprmffs  heard  from  is  2  more  than  in  1905.  The  number  of  gal- 
lons sold  is  given  as  618,400,  an  increase  of  nearly  25  per  cent  over 
the  1905  returns.  The  average  retail  price  at  the  spring  was  17 
cents,  and  the  total  value  was  $96,545,  of  which  about  half  is  esti- 
mated to  be  the  value  of  the  water  used  for  medicinal  purposes. 
The  total  value  shows  a  gain  of  25  per  cent  compared  with  the  year 
before.  Nine  of  the  spnn^s  are  said  to  be  resorts,  with  aggregate 
accommodations  for  several  thousand  people,  and  the  water  at  6  of 
these  is  reported  to  be  used  for  bathing  purposes.  The  springs 
making  returns  for  1906  are: 

American  Spring,  St.  Louis,  St.  Louis  County. 

Aqua  Vitae  Mineral  Spring,  Canton,  Lewis  County. 

B.  B.  Springs,  Bowling  Green,  Pike  County. 

Belcher  Artesian  Well,  St.  Louis,  St.  Louis  County. 

Blue  Lick  Spring,  Blue  Lick,  Saline  County. 

Chalybeate  Spring,  Mooresville,  Livingston  County. 

Crystal  Lithium  Spring,  Excelsior  Sprmgs,  Clay  County. 

Cusenbury  Spring,  6  miles  northeast  of  Kansas  City,  Jackson  County. 

El  Dorado  Spring,  Eldorado  Springs,  Cedar  County. 

Haymaker  Spring,  Mercer  County,  near  Lineville,  Iowa. 

lon-i-an  Lithia  Spring,  Bowling  Creek,  Pike  County. 

Jackson  Lithia  Spring,  Mount  Washington,  Jackson  County. 

Kal-I-Nat  Bitter  Spnng,  Bowling  Green,  Pike  County. 

McAllister  Springs,  McAllister,  Saline  County. 

Soda  Carbonic  Spring,  Excelsior  Springs,  Clay  County. 

Sparkling  Lithium  Spring,  Central  Park,  Clay  County. 

Sweet  Spring,  Sweet  Springs,  Saline  County. 

MONTANA. 

Only  1  of  the  2  springs  credited  to  Montana  reports  sales  in  1906. 
Only  about  one-tenth  or  its  water  is  sold  for  table  purposes,  the  rest 
being  for  medicinal  use.     This  spring  is: 

LiflBner's  Mineral  Springs,  Helena,  Lewis  and  Clark  County. 
21650— M  R  1906 75 
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NEBRASKA. 

A  new  Nebraska  spring  is  the  only  one  to  report  sales  in  1906. 
About  three-fourths  of  the  water  sold  is  used  for  medicinal  purposes 
and  one-fourth  as  table  water.  This  spring,  which  is  the  site  of  a 
resort  with  accommodations  for  several  nimdred  people,  is: 

Shogo  Lithia  Spring,  Milford,  Seward  County. 

NEW   HAMPSHIRE. 

The  mineral-water  trade  in  New  Hampshire  held  its  own  during  the 
year,  the  output  showing  a  decline  of  about  4  per  cent,  but  the  value 
mcreasing  about  17  per  cent.  A  little  less  than  one-fourth  of  the 
water  is  estimated  to  be  used  for  medicinal  purposes,  the  remainder 
as  table  water.  A  few  of  the  springs  are  used  as  resorts,  but  at  only 
1  is  the  water  used  for  bathing.  The  5  springs  from  which  esti- 
mates of  output  are  available  are: 

Amherst  Mineral  Spring,  Amherst,  Hillsboro  County. 
Granite  State  Spring,  Flaistow,  Rockingham  Ck)unty. 
Lafayette  Mineral  Spring,  West  Derry,  Rockingham  County. 
Lonaonderry  Lithia  Spring,  Londonderry,  Rockingham  County. 
Pack  Monadnock  Lithia  Springs,  Temple,  Hillsboro  County. 

NEW   JERSEY. 

A  belief  that  the  public  supplies  of  several  cities  were  polluted  and 
the  increased  demand  from  New  York  for  table  water  above  suspicion 
caused  the  remarkable  growth  of  the  New  Jersey  mineral-water  trade 
in  1906.  One  spring,  which  was  favorably  situated  for  meeting 
market  needs,  sold  nearly  three  times  as  much  water  as  in  1905. 
Practically  all  of  the  New  Jersey  spring  water  is  used  for  table  pur- 
poses, and  the  average  value  per  gallon  is  remarkably  high — 41  cents 
retail  at  the  springs.  This  high  valuation  is  chiefly  accountable  for 
the  total  value  of  the  mineral  water  sold  rising  from  $45,397  in  1905, 
to  $237,137  in  1906.  None  of  the  springs  is  stated  to  oe  used  as  a 
resort  or  for  bathing  purposes.  The  8  springs  reporting  are  as 
follows: 

Beech  Spring,  near  Woodbury,  Gloucester  County. 
Hatawanna  Spring,  Budd  Lalce,  Morris  County. 
Indian  Spring,  Rockaway,  Morris  County. 
Kalium  Spring,  CoUingswood,  Camden  County. 
Kanousc  Oakland  Spring,  Oakland,  Bergen  County. 
Red  Rock  Spring,  Spring  Valley  Road,  Bergen  County. 
Trinity  Springs,  Borough  of  Ridgefield,  Ber^n  County. 
Watchung  Spring,  North  Plainfield  Township,  Somerset  County. 

NEW    MEXICO. 

Of  the  7  springs  credited  to  New  Mexico,  5  report  sales  for  1906. 
The  condition  of  trade  during  the  year  was  fairly  satisfactory. 
Some  springs  showed  gains  and  some  losses,  but  the  total  number  of 
gallons  sold  is  estimated  to  have  been  25  per  cent  greater  than  in  1905, 
with  an  increase  in  value  of  about  1 0  per  cent.  Three  of  the  springs  are 
stated  to  be  resorts,  with  total  accommodations  for  200  people.  At  2  of 
them  the  water  is  used  for  bathing.    The  5  springs  are  as  follows: 
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Artesian  Coyote  Well,  13  miles  east  of  Albuquerque,  Bernalillo  County. 
Carlsbad  Springs,  Carlsbad,  Eddy  County. 
Faywood  Hot  Spring,  Faywood,  Grant  (Jounty. 
Macbeth  Spring,  Las  Vegas,  San  Miguel  County. 
Ojo  Caliente  Spring,  Ojo  Caliente,  Taos  County. 

NEW    YORK. 

Although  the  prosperity  of  the  New  York  mineral-water  trade 
during  1906  may  not  nave  been  as  great  as  the  returns  indicate,  yet 
the  increased  demand  for  table  water  of  unquestionable  purity  at 
New  York  City,  resulting  from  newspaper  discussion  of  tne  pollu- 
tion of  the  Croton  watershed,  was  largely  responsible  for  the  sales 
gaining  nearly  15  per  cent  and  the  total  value  nearly  37  per  cent  on 
the  1905  figures.  Seven  springs  were  added  to  the  list  of  those 
reporting  sales,  viz,  the  BoonvilTe,  Briarcliff,  Gordon  White  Sulphur, 
Pleasant  Valley,  Putnam,  Setauket,  and  Sulphur  springs.  The  total 
number  of  those  reporting  is  42,  or  2  more  than  in  1905.  The  number 
of  gallons  sold  is  given  as  6,481,074  and  the  average  retail  price  at 
the  spring  as  14  cents.  Of  the  total  value  about  one-sixth  is  esti- 
mated to  be  the  value  of  the  water  used  for  medicinal  purposes. 
Some  15  of  the  springs  are  situated  at  or  near  resorts  with  total 
accommodations  for  several  thousand  people,  but  the  water  at  only 
3  of  them  is  used  for  bathing.  The  list  of  springs  sending  returns 
for  1906  is  as  follows: 

Artesian  Natural  Mineral  Spring,  Franklin  Springs,  Oneida  Comity. 

Artesian  Lithia  Spring,  Ballston  Spa,  Saratoga  County. 

Avon  Sulphur  Springs,  Avon,  Livingston  County. 

Ayers  Anmerst  Mineral  Spring,  Williamsville,  Erie  County. 

Baldwin  Mineral  Sprine,  Cayuga,  Cayu^  County. 

Breesport  Oxygenated  Mineral  Spring,  Breesport,  Chemung  County. 

Chautauqua  Lithia  Spring,  Westlield,  Chautauqua  County. 

Chemung  Spring,  Chemung,  Chemung  County 

Clyde  Mineral  Spring,  Clyde,  Wayne  County. 

Crystal  Springs,  near  Oswego,  Oswego  County. 

Deep  Rock  Spring,  Oswego,  Oswego  County. 

Elixir  Spring,  Clintondale,  Ulster  Countv. 

Geneva  Mineral  Water  Spring,  Geneva,  Ontario  County. 

Glacier  Spring,  Franklin  Spnngs,  Oneida  County. 

Gordon  White  Sulphur  Spnngs,  Shawnee  Springs,  Schoharie  County. 

Great  Bear  Spring,  near  Fulton,  Osw^  County. 

Hide  Franklin  Spring,  Ballston  Spa,  Saratoga  County. 

Kirkland  Spring,  Franklin  Springs,  Oneida  County. 

Magnetic  Flint  Rock  Spring,  Elmira,  Chemung  Coimty . 

Maraena  Spring,  Massena  Springs,  St.  Lawrence  County. 

Mount  View  Spring,  near  Poughkeepsie,  Dutchess  County. 

Pleasant  Valley  Mmeral  Spring,  Rheims,  Steuben  County. 

Red  Jacket  Mmeral  Spring,  Seneca  Falls,  Seneca  County. 

Saratoga  Springs,  Saratoga  County: 

Arondack  Spring. 

Champion  Spring. 

Chief  Spring. 

Congress  Spring. 

Emperor  Spring. 

Geyser  Sprmg. 

Hathom  Spring. 

High  Rock  Spring. 

Patterson  Mineral  Spring. 

Royal  Spring. 

Saratoga  Carlsbad  Spring. 

Saratoga  Seltzer  Spring. 

Star  Spring/ 
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Setauket  Spring,  East  Setauket,  Suffolk  County. 
Split  Rock  Spnng,  Franklin  Springs,  Oneida  County. 
Sulphur  Spring,  Hornby,  Steuben  County. 
Vita  Spring,  Fort  Edward,  Washington  County. 
Washington  Lithia  Spring,  Ballston  Spa,  Saratoga  County. 

NORTH   CAROLINA. 

On  the  face  of  the  returns  there  was  a  decided  falling  off  in  the 
activity  of  the  mineral-water  trade  during  1906  as  compared  with 
1905.  Most  of  the  springs  report  smaller  sales,  only  a  tew  noting 
an  increase.  Probably  the  decline  is  less  than  it  appears  to  be,  as 
the  returns  of  several  springs  reporting  losses  indicate  that  their  1905 
totals  may  have  been  round-figure  estimates.  A  wet  summer  no 
doubt  affected  the  trade  of  some  springs  used  as  resorts.  Cleveland 
Springs,  Connelly  Springs,  Glen  Alpine  Spring,  and  Moores  Spring 
are  4  new  names  on  the  list  of  producers,  and  the  total  number 
reporting  sales  is  2  more  than  last  year.  The  number  of  gallons  sold 
is  estimated  at  14  per  cent  less  than  in  1905  and  the  total  value  at 
about  7  per  cent  less.  Over  nine-tenths  of  the  water  is  used  for 
medicinal  purposes.  Ten  of  the  springs  are  stated  to  be  at  resorts 
which  have,  all  told,  acconunodations  for  over  2,000  people.  The 
water  at  5  of  them  is  said  to  be  used  for  bathing.  The  springs 
reporting  are: 

All  Healing  Spring,  Alkalithia  Springs,  Alexander  County. 

Barium  Rock  Spring,  Barium  Springs,  Iredell  County. 

Buckhom  Lithia  Spring,  BullocK,  Granville  County. 

Cleveland  Spring,  Shelby,  Cleveland  County. 

Glen  Alpine  Sprmg,  Brindletown,  Burke  County. 

Jackson  Spring,  Jackson,  Moore  County. 

Mida  Spring,  near  Charlotte,  Mecklenburg  County. 

Moores  Springs,  Moores  Springs,  Stokes  (x)unty. 

Panacea  Spring,  near  Littleton,  Warren  C-ounty. 

Seven  Springs,  near  Goldsboro,  Wayne  County. 

Thompson  Bromine  Arsenic  Spring,  Grumpier,  Ashe  County. 

Vade  Mecum  Spring,  Vade  Mecum,  Stokes  County. 

NORTH   DAKOTA. 

North  Dakota  has  but  1  spring  reporting  sales  for  1906.  It  is  a 
resort. 

Hydatso  Spring,  Tower  City,  Cass  County. 

OHIO. 

The  mineral-water  trade  of  Ohio  prospered  during  1906.  As  the 
great  majority  of  the  springs  are  not  used  as  resorts  and  most  of  the 
output  is  sold  as  table  water,  the  weather  is  less  a  factor  in  the  trade 
than  in  some  States.  The  increased  sales  reflect  the  demand  for  pure 
drinking  water  and  the  general  prosperity  of  the  State.  The  Arctu- 
rus  Lithia  Spring,  the  Collingwood  Spring,  the  Jefferson  Spring,  and 
the  Navahoe  Spring  are  new  names  reporting.  The  springs  making 
returns  number  27,  or  4  more  than  in  1905,  and  the  number  of  gallons 
sold  is  given  as  1,790,767,  a  gain  of  nearly  90  per  cent.  The  average 
retail  price  per  gallon  at  the  spring  of  the  different  waters  was  27 
cents,  and  tne  total  value  was  $164,007,  of  which  less  than  one-fourth 
is  estimated  to  \)e  t\i^  vaVue  o\  >Jafe  \?a^«c  used  for  medicinal  purposes. 
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The  total  value  shows  a  gain  of  39  per  cent  over  1905.  Six  of  the 
springs  are  reported  to  be  used  as  resorts,  having  aggregate  accom- 
modations for  about  500  people.  The  water  at  3  oi  them  is  stated 
to  be  used  for  bathing.  The  springs  from  which  returns  have  been 
received  are: 

Adams  County  Mineral  Spring,  Mineral  Springs,  Adams  County. 

Alba  Spring,  Rockport,  Cfuyanoga  County. 

Arcturus  Lithia  Spring,  Akron,  Summit  County. 

Beech  Rock  Spring,  Zanesville,  Muskingum  CJounty. 

Bellmore  Mineral  Spring,  Fairfield,  Columbiana  County. 

Buckeye  Lithia  Sprmg,  Martins  Ferry,  Belmont  County. 

Crum  Mineral  Sprmg,  Austin  town,  Mahoning  County. 

CoUingwood  Spring,  Toledo,  Lucas  Coimty. 

Deerfield  Spring,  Deerfield,  Portage  County. 

Fargo  Spring,  Ashtabula,  Ashtabula  County. 

Fisher's  Magnesia  Mineral  Spring,  Clinton  Township,  Franklin  County. 

Greenspring  Artesian  Well,  Greenspring,  Sandusky  County. 

Jefferson  Spring,  Jefferson,  Fairfield  County. 

Kinsely  Springs,  North  Robinson,  Crawford  County. 

Mineral  Sprinj?,  Mineral  Springs,  Adams  County. 

Oak  Ridge  Mineral  Spring,  Greenspring,  Sandusky  County. 

Odevene  Spring,  Delaware,  Delaware  County. 

Painesville  Mineral  Spring,  Painesville,  Lake  County. 

Purtlebaugh  Spring,  Urbana,  Champaign  County. 

Quakerdale  Spring,  Belmont  County. 

Ripley  Bromo-Lithia  Spring,  Ripley,  Brown  County. 

Sand  Kock  Spring,  Canton,  Start  (jounty. 

Spark  Mineral  Spring,  Bryan,  Williams  Coimty. 

Sulphur  Lick  Spring,  near  Chillicothe,  Ross  Ciounty. 

Tallewanda  Spring,  College  Comer,  Preble  County. 

Wheeler  Spring,  i  oungstown,  Mahoning  County. 

Wood  Lithia  Spring,  near  Bridgeport,  Belmont  County. 

OKLAHOMA. 

The  single  spring  to  represent  Oklahoma  reports  a  decided  gain  in 
sales  in  1906.     About  half  of  the  water  sold  is  for  medicinal  use. 

Lewis  Crystalline  Lithia  Well,  Oklahoma  City,  Oklahoma  County. 

OREGON. 

Most  of  the  Oregon  springs  heard  from  report  that  more  water  was 
sold  in  1906  than  m  1905,  and  none  rejjorts  a  decrease.  The  slightly 
smaller  total  number  of  gallons  sold  in  1906  is  chiefly  due  to  the 
deUnquency  of  two  spring  reporting  in  1905.  The  average  retail 
price  per  g^allon  of  the  different  waters  at  the  spring  was  41  cents, 
and  three^ourths  of  the  total  value,  which  amounted  to  $12,523,  is 
the  value  of  medicinal  water.  The  gain  in  value  over  1905  was  more 
than  50  per  cent.  At  5  of  the  springs  are  resorts  which  can  accom- 
modate a  total  of  300  guests.  Tne  water  of  2  of  the  springs  is  said  to 
be  used  for  bathing.     The  following  7  springs  report  sales: 

Boswell  Mineral  Spring,  Boswell,  Douglas  County. 
Cascade  Mineral  Spring,  Cascadia,  Linn  County. 
Colestin  Spring,  Colestm,  Jackson  County. 
McBean  Soda  Sprint,  Soda  Valley,  Grant  County. 
Siskiyou  Spring,  Soda  Springs,  Jackson  County. 
Sodaville  Mineral  Spring^odaville,  Linn  County. 
Wdfer's  Mineral  Spring,  Hubbard,  Marion  County. 
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•  f  PENNSYLVANIA. 


The  number  of  springs  reporting  sales  was  27  in  1905  ajid  30  in 
1906.  There  was  a  considerable  gain  in  the  total  sales  of  Pennsyl- 
vania water  this  year  and  a  marked  improvement  in  the  aggregate 
value.  Table  waters  are  the  principal  output,  the  value  of  these 
being  over  two-thirds  of  the  total.  The  increased  demand  is  largely 
due  to  the  badly  polluted  condition  of  many  rivers  drawn  on  for  city 
suppUes.  Two  new  springs  reported  sales — the  Bruce  Subrock  and  the 
Shonola.  The  total  number  of  gallons  sold  in  1906  is  estimated  at 
1,506,286,  an  advance  of  14  per  cent  on  the  1905  figures.  The  average 
retail  price  per  gallon  of  all  the  waters  at  the  spring  was  19  cents. 
The  total  value  was  $280,054,  of  which  $91,097  is  the  value  of  the 
water  used  for  medicinal  purposes,  and  $188,957  is  the  estimated 
value  of  that  used  as  table  water.  The  total  value  shows  a  gain  of  45 
per  cent,  compared  with  1905.  Resorts  are  situated  at  or  near  12  of 
the  springs  and  have  accommodations  for  nearly  3,000  guests.  At  4 
of  the  springs  the  water  is  said  to  be  used  for  battling  purposes.  Hie 
30  springs  reporting  are  as  follows: 

Bedford  Chalybeate  Spring,  near  Bedford,  Bedford  County. 

Bedford  Mineral  Spring,  Bedford,  Bedford  County. 

Bruce  Subrock  Artesian  Spring,  Pillsbury,  Allegheny  County. 

Buena  Vista  Springs,  Buena  vista,  Franklin  County. 

Calvin  White  Sulphur  Springs,  Sulphur  Springs,  Bedford  County. 

Cloverdale  Lithia  Spring,  Newville,  Cumberland  County. 

Corry  Artesian  Spring,  Corry,  Erie  County. 

De  Vita  Mineral  Springs,  Cambridge  Sprinffs,  Crawford  County. 

East  Mountain  Litnia  Well,  Factoryville,  Wyoming  County. 

Glacier  Spring,  Ephrata,  Lebanon  County. 

Glen  Summit  Sprmg,  Glen  Summit  Springs,  Luzerne  County. 

Gray  Mineral  Spring,  Cambridge  Springs,  Crawford  County. 

Harrison  Valley  Mineral  Spring,  Harrison  Valley,  Potter  (5ounty. 

Imperial  Spring,  Anfi;elica,  Berks  County. 

Lang  Mineral  Well,  venangotown,  Crawford  County. 

Magnesia  Spring,  Cambridge  Springs,  Crawford  County. 

Pavilion  Spring,  South  Mountain,  Berks  County. 

Petticord  Spring,  Cambridge  Springs,  Crawford  County. 

Pocono  Mineral  Spring,  Bucks  Township,  WUkesbarre,  Luzerne  County. 

Ponce  de  Leon  Spring,  near  Meadville,  Crawford  County. 

Pulaski  Natural  Mineral  Spring,  Pulaski,  Lawrence  County. 

Renny8on*s  Tredyffin  Spring,  Berwyn,  Chester  County. 

Roes-Common  Spring,  Ross-Common,  Monroe  County. 

Saegertown  Mineral  Spring,  Saegertown,  Crawford  County. 

Shonola  Spring,  Walker  Lake,  Pike  County. 

Sizerville  Mineral  Spring,  Sizerville,  Cameron  County. 

Springboro  Spring,  Springboro,  Crawford  County. 

Tuckahoe  Mmeral  Spring,  Northumberland,  Northumberland  County. 

Whann  Lithia  Spring,  Franklin,  Venango  County. 

White  House  Spring,  Neversink  Mountain,  Berlra  County. 

RHODE    ISLAND. 

All  the  water  marketed  from  Rhode  Island  springs  is  sold  for  table 
use  or  in  the  form  of  ginger  ale  and  other  soft  drimLs.  There  was  a 
normal  gain  in  business  during  1906.  The  number  of  springs  report- 
ing is  4,  the  same  as  in  1905.  The  number  of  gallons  sold  is  220,770. 
an  increase  of  5  per  cent  over  1905.  The  average  retail  price  per  gal- 
lon at  the  spring  was  7  cents  and  the  total  value  was  $16,161,  a  gain 
of  nearly  5  per  cenl  on  \5afe  \^Q5  figures.    The  reporting  springs  are: 
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Berry  Spring,  Providence,  Providence  County. 
Gladstone  Spring,  Narragansett  Pier,  Washing[ton  County. 
Holly  Mineral  Spring,  East  Woonsocket,  Providence  County. 
Ochee  Mineral  and  Medicinal  Spring,  Johnston,  Providence  County. 

SOUTH  CAROLINA. 

The  great  increase  in  the  output  and  total  value  of  mineral  waters 
in  South  Carolina  is  due  almost  wholly  to  the  large  sales  reported  by  a 
single  spring.  Springs  at  or  near  resorts,  which  mostly  sell  water  for 
medicinal  use,  seem  to  have  had  a  good  year.  The  Antley,  Bryan,  Rock 
CUff  Lithia,  and  Vernon  springs  report  sales  for  the  first  time,  and  the 
number  of  springs  making  returns  is  12 — 5  more  than  in  1905.  The 
number  of  gallons  sold  is  given  as  1,458,494,  a  gain  of  over  300  per 
cent.  The  average  retail  price  per  gallon  at  the  spring  was  24  cents, 
and  the  total  value  was  $348,744,  a  gain  of  over  300  per  cent.  Nearly 
three-fourths  of  the  total  value  represents  medicinal  water.  Five  of 
the  springs  are  said  to  be  used  as  resorts  and  to  have  accommodations 
for  nearly  1,000  people.  The  water  at  2  is  used  for  bathing.  The  12 
springs  n'om  which  returns  of  output  are  available  are: 

Antley  Springs,  St.  Mathews,  Orangeburg  County. 

Bryan  Spring,  Youngs  Island,  Colleton  County. 

Bu£falo  Lick  Springs,  near  Carlisle,  Union  County. 

Cherokee  Spring,  Spartanburg,  Spartanbiu^  County. 

Glowing  Spring,  Dresden,  Aboevdle  County. 

Harris  Lithia  ^rings,  Harris  Springs,  Laurens  County. 

Rives  Mineral  Spring,  near  Lancaster,  Lancaster  County. 

Rock  Cli£f  Lithia  Spring,  Spartanburg,  Spartanburg  County. 

Vemer  Spring,  Greenville,  Greenville  County. 

Wert  Spring,  Wert  Springs,  Union  County. 

White  Diamond  Lithia  Spring,  near  Kings  Creek,  York  County. 

White  Stone  Lithia  Springs,  White  Stone,  Spartanburg  County. 

SOUTH  DAKOTA. 

Although  this  State  is  ci:edited  with  8  springs,  but  1  reports  sales 
for  1906.  It  is  stated  to  be  a  resort  and  its  waters  are  said  to  be  used 
for  bathing.     This  spring  is : 

Minnehaha  Springs,  Sioux  Falls,  Minnehaha  County. 

TENNESSEE. 

On  the  face  of  the  totals  given  in  the  tables  of  production  there 
appears  to  be  a  phenomenal  decline  in  the  quantity  of  mineral  waters 
marketed  in  Tennessee  during  1906.  Individual  reports,  however, 
do  not  warrant  this  conclusion.  Some  springs  sold  more  water  than 
in  1905  and  some  sold  less,  the  gains  and  losses  about  balancing, 
except  in  the  case  of  one  spring,  which  reported  sales  of  only  one- 
tenth  of  its  1905  figures.  To  this  spring  the  total  decUne  is  due. 
One  spring,  the  Bon  Aqua,  makes  return  of  sales  for  the  first  time. 
Resorts  situated  near  11  of  the  springs  can  accommodate  over  1,500 
people.  None  of  the  waters  are  reported  to  be  used  for  bathing.  The 
14  springs  heard  from  are : 

Bon  Aqua  Sprinj^,  Bon  Aqua,  Hickman  County. 
Deep  C»ve  Lithia  Well,  near  Nashville,  Davidson  County. 
East  Brook  Spring,  Eastbrook,  FVanklin  County. 
Hinson  Springs,  near  Lexington,  Henderson  County. 
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Horn  Sprinj?8,  Horn  Springs^  Wilson  County. 

Idaho  Springs,  near  Clarksville,  Montgomery  County. 

Montvale  Spring,  Montvale,  Blount  CSunty. 

Red  Boiling  Spring,  Red  Boiling  Springs,  Macon  County. 

Rhea  Springs,  Rhea  Springs,  Rhea  County. 

Richardson's  Lockeland  Spring,  near  Nashville,  Davidson  County. 

Tate  Epsom  Spring,  Tate  Springs,  Grainger  County. 

Whittle  Springs,  near  Knoxville,  Knox  County. 

Willow  Brook  Spring,  Crag^ie  Hope,  Cheatham  County. 

Wright's  Epeom  Lithia  Spring,  Mooresbuig,  Hawkins  County. 

TEXAS. 

During  1906  the  mineral- water  trade  of  Texas  seems  to  have  been 
fairiy  prosperous.  The  smaller  springs,  particularly  those  from 
which  reports  are  received  that  show  careful  accountmj^,  did  about 
the  same  amoimt  of  business  as  in  1905,  the  total  of  their  sales  being 
slightly  larger.  Returns  from  some  of  the  larger  shippers  show  some 
discrepancies,  and  it  is  possible  that  the  1906  figures  represent  actual 
sales  more  nearly  than  did  the  1905  returns.  Five  springs — the 
Burdette,  Lovers  Mineral,  Loretto  Mineral,  Port  Arthur  Mineral,  and 
Rain's  Tioga  Mineral  Wells — report  for  the  first  time.  About  eight- 
ninths  of  the  total  output  is  used  for  medicinal  purposes.  There  are 
said  to  be  resorts  in  the  vicinity  of  16  of  the  springs,  the  aggregate 
accommodations  being  sufiicient  for  several  thousand  people.  At  8 
the  waters  are  used  for  bathing  purposes.  The  28  springs  reporting 
sales  are: 

Burdette  Well,  Lockhart,  Caldwell  County. 

Capp  Wells,  Longview,  Greg^  County. 

Camizo  Mineral  Spring,  Canuzo  Springs,  Dimraet  County. 

Crystal  Well,  Oran,  Palo  Pinto  County. 

Dalby  Spring,  Dalby  Springs,  Bowie  County. 

Dulling  Mineral  Wells,  near  San  Antonio,  Bexar  C-ounty. 

Farrier  Spring,  Dalby  Springs,  Bowie  County. 

Georgetown  Mineral  Wells,  Georgetown,  Williamson  County. 

High  Island  Mineral  Spring,  High  Island,  Galveston  County. 

Lone  Star  Mineral  Spnng,  near  Texarkana,  Brown  County. 

Loretto  Mineral  Wells,  Elkhart,  Anderson  County. 

Marlin  Hot  Wells,  Marlin,  Falls  County. 

Milford  Mineral  Well,  Milford,  Ellis  County. 

Mineral  wells,  Palo  Pinto  County; 

Cicero  Smith  Well. 

Congress  Well. 

Crazy  Well. 

George  P.  Barber  Well. 

Gibson  Well. 

Pike  Well. 

Sangcura  Sprudel  Spring. 

Specific  Well. 

Texas  Carlsbad  Well. 

White  Sulphur  Well. 
Peterman  Red  Spring,  Mount  Pleasant,  Titus  County. 
Rosborough  Spring,  9  miles  south  of  Marshall,  Harrison  County. 
Texarkana  Spring,  near  Texarkana,  Bowie  County. 
Tioga  Mineral  Wells,  Tioga,  Grayson  County. 

UTAH. 

Of  the  two  commercial  springs  credited  to  Utah,  one  reports  selling 
water  in  1906.     It  is  said  to  be  used  as  a  resort. 

Metcalf  Spring,  Deawet.  MiUaid  County. 
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VERMONT. 

The  mineral-water  trade  of  Vermont  shows  a  decrease  in  sales  for 
1906.  This  decrease,  however^  was  the  result  of  the  less  active 
exploitation  of  2  spring,  all  the  other  springs  reporting  either 
^ams  or  the  same  production  as  in  1905.  About  one-half  of  tne  water 
IS  used  for  medicmal  purposes  and  about  half  as  table  water.  Re- 
sorts are  located  at  4  of  the  springs,  and  at  3  of  them  the  water 
is  used  for  bathing.  Accommodations  for  over  1,000  people  are 
available.     The  same  springs  as  in  1905  report  sales: 

Albuig  Lithia,  Chalybeate,  and  Sulphur  Springs,  Albuig  Springs,  Grand  Isle 

County. 
Brunswick  White  Sulphur  Springj,  Brunswick,  Essex  County. 
Clarendon  Spring,  Clarendon  Spring,  Rutland  County. 
Equinox  Spring;,  Manchester,  Bennington  County. 
Missisquoi  Sprint,  Sheldon,  Franklin  County. 
Vermont  Mineral  Spring,  Putney,  Windham  County. 

VIRGINIA. 

The  mineral-water,  trade  of  Virginia  showed  no  changes  of  impor- 
tance during  1906.  The  output  declined  and  the  total  value  advanced. 
New  names  added  to  the  list  of  producers  are  Buckhead,  Bennett 
Mineral;  Campfield  Lithia,  Day^s  Point  Artesian  Lithia,  and  Holly 
Lithia.  Two  large  producers  did  not  report.  About  one-third  of 
the  water  sold  is  for  medicinal  purposes,  and  unpleasant  weather 
restricted  the  patronage  of  those  medicinal  springs  which  are  the 
site  of  resorts.  There  are  19  of  these  with  accommodations  for  2,000 
guests.  The  water  at  5  of  them  is  used  for  bathing.  The  43 
springs  from  which  returns  are  available  are : 

Alleghany  Spring,  Alleghany  Springs,  Montgomery  County. 

Bath  Alum  Spring,  Warren  Springs,  Bath  County. 

Bear  Lithia  Spring,  near  Elkton,  Rockingham  County. 

Beaufont  Lithia  Spring,  near  Manchester,  Chesterfield  County. 

Bellfont  Lithia  Spring,  Manchester,  Chesterfield  County. 

Berry  Hill  Mineral  Spring,  near  Elkwood,  Culpeper  County. 

Blue  Ridge  Dyspepsia  Spring,  Blue  Ridge  Springs,  Botetourt  County. 

Buckhead  Spring,  Buckhead  Spring,  Chesterfield  County. 

Burnett  Mineral  Spring,  Hudson  Mill,  Culpeper  County. 

Campfield  Lithia  Spring,  Chesterfield  County. 

Como  Lithia  Spring,  East  Richmond,  Henrico  County. 

Crockett  Arsenic  Lithia  Springs,  Crockett  Springs,  Monteomery  County. 

Day's  Point  Artesian  Spring,  Smithfield,  Isle  of  Wight  County. 

Erup  Mineral  Spring,  Glencarlyn,  Alexandria  County. 

Farmville  Lithia  Spring  No.  2,  Farmville,  Prince  Edward  County. 

Fonticello  Spring,  near  Richmond,  Chesterfield  County. 

Golindo  Lithia  Spring,  Au^sta  County. 

Harris  Anti-Dyspeptic  Sprmg,  Burkeville,  Nottaway  County. 

Holly  Point  Lithia  Spring,  Chesterfield  County. 

Houston  Chlorinated  Lithia  Spring,  Houston,  Halifax  County. 

Hume  Spring,  Bancroft,  Alexandria  County. 

Hunter  Pulaski  Alum  Spring,  Walkers  Valley,  Pulaski  County. 

Jeffress  Lithia  Silica  Spring,  Jeffress,  Mecklenburg  County. 

Jordan  WTiite  Sulphur  Spring,  Winchester,  Frederick  County. 

Kayser  Lithia  Spring,  Staunton,  Augusta  County. 

Lone  Jack  Spring,  Ix)ne  Jack  Station,  Campbell  County. 

Magee  Chlormatei  Lithia  Spring,  Clarksville,  Mecklenburg  County. 

Massanetta  Spring,  Massenetta  Springs,  Rockingham  County. 

Mecklenburg  Mineral  Spring,  Chase  City,  Mecklenburg  County. 

Mulberry  Island  Chlorinated  Lithia  Well,  Mulberry  Island,  Warwick  Coiintv- 

Nye  Litnia  Springs,  Wytheville,  Wythe  County. 
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O'Connell  Lithia  Spring,  near  Stribling  Springs,  Augusta  County. 

Otterbum  Lithia  Spring,  Amelia,  Amelia  County. 

Paeonian  SDrings,  raeonian  Springs,  Loudoun  County. 

Powhatan  Spring,  near  Falls  Church,  Alexandria  County. 

Roanoke  Red  Smphur  Springs^  near  Salem,  Roanoke  County. 

Rubino  Healing  Sprinjgs,  Healmg  Springs,  Bath  County. 

Seawright  Ma^esia  Lithia  Spring,  Staunton,  Augusta  County. 

Stribling  Springs  (alum,  blue  sulphur,  and  chalyoeate),  near  Staunton,  Augusta 

County. 
Virginia  Aetna  Lithia  Spring,  Roanoke,  Roanoke  County. 
Virginia  Magnesia  Alkaline  Spring,  near  Staunton,  Augusta  County. 
Wallawhatoola  Alum  Spring,  near  Millboro  Springs,  Bath  County. 
Wyrick  Spring,  Crockett,  Wythe  County. 

WASHINGTON. 

The  mineral-water  trade  in  Washington  prospered  during  1906. 
Two  new  springs  reported  sales,  Birch  Hill  Mineral  Springs  and  Wild 
Pigeon  Spring,  maKing  the  total  number  of  commercial  springs  6 
There  was  a  gain  of  over  25  per  cent  in  output  and  of  about  7  per 
cent  in  value.  About  one-fourth  of  the  water  sold  is  used  for  medi- 
cinal purposes,  the  remainder  as  table  water  Four  of  the  springs 
are  reported  to  be  resorts,  and  at  all  the  wate?  is  used  for  bathing 
purposes.     The  6  springs  are  as  follows: 

Birch  Hill  Mineral  Springs,  Chattaroy,  Spokane  County. 
Medical  Lake  ^tinersu  Water,  MedicaJ  Lake,  Spokane  County. 
Moffett  Hot  Springs,  Cascades,  Skamania  County. 
Olympia  Hygeian  Spring,  Tumwater,  Thurston  County. 
Soda  Springs,  Ahtanum  Mountains,  Yakima  County. 
Wild  Pigeon  Spring,  Kalama,  Cowlitz  County. 

WEST   VIRGINIA. 

About  two-thirds  of  the  mineral  water  from  West  Virginia  springs 
is  sold  for  medicinal  purposes.  The  season  was  not  particulany 
favorable  for  the  summer  resort  trade,  but  the  energetic  exploita- 
tion of  the  waters  of  several  springs  resulted  in  raising  the  tot^  sales 
more  than  30  per  cent  above  the  1905  figures.  The  average  retail 
price  was  33  cents,  and  the  total  value  $57,460.  The  total  number 
of  springs  reporting  is  10,  there  being  three  new  names  among  them— 
Apollo  Spring  No.  2,  Basilithic  Salt  Water  Well,  and  Carney  Sulphur 
Springs.  Resorts  are  located  at  6  of  the  springs  and  are  said  to  nave 
accommodations  for  over  3,000  guests.  At  5  of  the  springs  the 
water  is  used  for  bathing  purposes.     The  list  is  as  follows: 

Apollo  Spring  No.  2,  Woodsdale,  Ohio  County. 

Basilithic  SfiJt  Water  Well,  Webster  Springs,  Webster  County. 

Borland  Mineral  Well,  Borland,  Wood  County. 

Carney  Sulphur  Springs,  Pence  Spring,  Summers  County. 

Greenbrier*8  Spring,  Bai^rs  Springs,  Summers  County. 

Greenbrier  Alum  Spring,  5  miles  east  of  Lewisburg,  Greenbrier  County. 

Greenbrier  White  Sulphur  Springs,  White  Sulphur,  Greenbrier  County. 

^fcinacea  Irondale  Spnng,  near  Independence,  Preston  County. 

Pence  Spring,  Pence  Springs,  Summers  County. 

Webster  Salt  Sulphur  Springs,  Webster  Springs,  Webster  County. 
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WISCONSIN. 

Systematic  advertising  and  an  energetic  search  for  new  markets 
are  important  factors  in  the  gains  shown  by  Wisconsin  springs  in 
1906,  as  compared  with  1905.  The  output  increased  24  per  cent, 
while  the  total  value  was  66  per  cent  greater.  New  springs  are 
Crystal  Rock,  Chippewa,  Endter's  Crvstal,  Hiawatha,  and  Maribel. 
Nearly  nine-tenths  of  the  output  is  sold  as  table  water,  and  the  high 
average  retail  price,  29  cents,  is  due  to  the  large  proportion  of  water 
sold  in  bottles  holding  1  quart  or  less.  At  or  near  10  of  the  springs 
are  resorts  which  can  accommodate  over  2,000  people.  The  water 
at  1  of  them  is  said  to  be  used  for  bathing  purposes.  The  27  springs 
reporting  sales  are  as  follows: 

Allouez  Magnesia  Sprine,. Green  Bay,  Brown  County. 
Alta  Springs,  Dunfield,  Lincoln  County. 
Bay  City  Spring,  Ashland,  Ashland  County. 
Bethania  Spring,  Osceola,  Polk  County. 
Chippewa  Spring,  Chippewa  Falls,  Chippewa  County. 
Darlington  Mineral  Spnng,  Darlington,  Lafayette  County. 
Endter's  Crystal  Mineral  Spring,  Oshkosh,  Winnebago  dounty. 
Fort  Crawford  Spring,  Prairie  du  Chien,  Crawford  County. 
Hiawatha  Spring,  Janesville,  Rock  County. 
Lebenwaaser  Mineral  Spring,  Green  Bay,  Brown  County. 
Maribel  Mineral  Spring,  Cooperstown,  Manitowoc  County. 
Nee-Ska-Ra  Mineral  Spring,  Wauwatosa,  Milwaukee  County. 
St.  John's  Spring,  Green  Bay,  Brown  County. 
SsJvator  Mineral  Spring,  Green  Bay,  Brown  County. 
Sanitas  Fountain,  Stony  Beach,  Wmnebaco  County. 
Sheboygan  Mineral  Spring,  Sheboyean,  Sheboygan  County. 
Solon  Springs,  Solon  Springs,  Douglas  County. 
Waukesna  Springs,  Waukesha  County: 

Almanaris  Spring. 

Anderson's  Waukesha  Spring. 

Arcadian  Spring. 

Betheeda  Sprinj^. 

Crystal  Rock  Mineral  Spring. 

Glen  Rock  Mineral  Spnng. 

Siliurian  Mineral  Spring. 

Waukesha  Imperial  Spring. 

White  Rock  Mineral  Spring. 
Wautoma  Rainbow  Mineral  Spring,  Wautoma,  Waukesha  County. 

WYOMING. 

The  sole  spring  reporting  sales  from  Wyoming  is  stated  to  be  a 
resort  with  accommodations  for  50  guests.  The  spring  water  is  used 
for  bathing. 

Saratoga  Hot  Spring,  Saratoga,  Carbon  County. 
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IMPORTS  ATTD  EXPORTS. 

IMPORTS. 

The  following  table  shows  the  quantity  and  va! 
imported  into  this  country  during  the  last  six  yei 


Mineral  waUn 

mporUd  and  enUrtd  foT  Mntumption  t 

Ft  the 

1         Natnrvl  w»tert. 

Yr-sr 

Y«r. 

1    [gallonsf. 

Value. 

-I  :»g 

>84B,294 

a  Including  artUloUl. 
EXPORTS. 

Several  American  springs  are  stated  to  have 
and  Mexico,  and  a  number  refwrt  shipments  to  tl 
coimtries  in  1906.  The  Department  of  Commer 
ever,  has  no  report  of  these  shipments,  and  no 
waters  have  been  reported  since  1883,  in  whi 
insignificant. 


MONAZITE  AND  ZIRCON. 


By  Douglas  B.  Sterrett. 


INTRODUCTION. 

The  demand  for  thorium  for  the  manufacture  of  Welsbach  and  other 
forms  of  incandescent  gas  mantles  has  increased  yearly,  and  until 
some  other  invention  t^es  the  place  of  these  mantles  this  demand 
will  continue.  Improvements  are  made  from  time  to  time  in  the 
manufacture  of  gas  mantles,  and  two  new  inventions  with  this  object 
in  view  have  been  reported — one  in  use  in  Germany,  the  other  in 
England.  The  German  mantle  uses  a  form  of  copper  cellulose  impress* 
nated  with  the  proper  salts;  the  English  mantle  is  made  more  durable 
by  adding  an  ingredient  called  ''  laddite"  to  the  thorium  and  cerium 
solution  m  which  the  mantle  is  dipped.  It  is  said  that  the  latter  man- 
tle has  not  been  injured  after  burning  2,500  hours.^ 

The  minerals  from  which  thorium  and  the  other  rare  metals  used  in 
the  manufacture  of  gas  mantles  are  obtained  are  monazite,  thorianite, 
and  thorite.  The  bulk  of  the  supply  of  thorium  is  obtained  from 
monazite,  which  is  essentially  an  anhydrous  phosphate  of  cerium, 
lanthanum,  and  didymium,  containing  a  small  and  variable  percentage 
of  thorium.  Though  occasionally  found  in  crystals  and  masses  of 
many  pounds  weight,  the  source  of  the  commercial  material  is  in  the 
form  of  sand.  The  grains  are  opaq^ue  to  translucent  and  sometimes 
transparent,  and  they  vary  from  light  yellow  to  reddish  yellow  to 
brownish  in  color.  They  are  also  sometimes  slightly  greenish.  The 
freshly  broken  or  unaltered  mineral  has  a  resinous  luster.  This  luster 
is  brilliant,  especially  on  the  cleavage  faces.  The  mineral  is  brittle 
and  has  a  baroness  of  5  to  5.5.  It  can  readily  be  crushed  between 
the  teeth  and  yields  a  soft  grit,  quite  distinct  from  the  harder  minerals 
sometimes  mistaken  for  it.  The  specific  gravity  varies  from  4.9  to 
5.3,  and  is  mostly  over  5. 

Thorite  is  a  silicate  of  thorium,  theoretically  containing  81.5  per 
cent  of  thoria,  though  practically  it  generally  carries  less  uihu  70  per 
cent.  Thorianite  is  an  oxide  of  thorium  containing  uranium  and  the 
metals  of  the  cerium  group,  and  carries  from  70  to  80  per  cent  of 
thoria.  These  two  minerals  have  been  obtained  in  commercial  quan- 
tity only  in  Ceylon. 

a  Consul  F.  W.  Mahin,  Nottingham;  Daily  Cons,  Rept,  January  10, 1907. 

1195 


1196  MINERAL    BE80UBCE8. 

MONAZIT>:. 

NORTH  CAROLINA,  SOUTH  CAROLINA,  » 
LOCATION   AND  OCCnBRBNCB. 

The  area  in  which  workable  deposits  of  monai 
in  the  Carolinaa  is  growing  yearly,  especially  to  th 
Carolina,  where  parts  of  Laurens,  Pickens,  An 
counties  are  now  included.  This  extends  the  bell 
commercial  value  are  known  to  exist  nearly  to  tl 
the  northeast  the  belt  has  been  extended  beyond  i 
southern  Caldwell  and  northern  Catawba  counties 
County,  and  will  doubtless  be  traced  farther, 
upward  of  3,000  uquare  miles,  and  includes  pai 
Caldwell,  Catawba,  Burke,  McDowell,  Gaston, 
Rutherford,  and  Polk  counties  in  North  Carolina, 
rens.  Spartanburg,  Greenville,  Pickens,  Anderso 
ties  in  South  Carolina. 

Monazite  has  been  found  at  other  places  outsid 
yet  no  workable  deiiosits  have  been  developed.  1 
the  linding  of  monazite  in  Hall  County,  Ga.,  nea 
north  side  of  Chattahoochee  River,  about  10  miles 
ville,  where  it  occurs  in  tjie  gold  placers  of  Flat 
taries,  the  Glade,  Stockeneter,  Hamilton,  and  Hi 

A  prospect  in  the  extreme  northeast  comer  o 
County,  is  being  investigated  at  the  pi-esent  time  f< 
zite  and  gold.  Through  the  couiiesy  of  the  pa 
property  the  writer  has  learned  that  the  concen 
ounces  of  gold  per  ton,  with  30  per  cent  of  ceri 
cent  of  thorium  oxide.  Since  such  a  high  cont 
correspond  to  nearly  pure  monazite,  carrying  no 
as  are  generally  found  in  concentrates,  the  oxit 
didymium  were  probably  included  in  that  report 
case  the  concentmtes  would  run  a  little  over  40 
the  rare  earth  oxides  found  by  assay  all  <.ame  fn 
percentage  of  concentrates  that  can  be  washed  fro 
such  a  deposit  is  very  promising. 

Among  other  places,  monazite  is  reported  to  oc 
at  a  few  localities  in  Clay  County,  N.  C.  At 
small  quantity  of  monazite  was  found  in  a  trial  p 
The  area  of  known  commercial  deposits  of  niona: 
extended  both  to  the  northeast  and  to  the  soutt 
for  monazite  increase  and  the  old  deposits  becomt 

The  greater  part  of  the  monazite  oelt  lies  in  tl; 
The  belt  crosses  the  South  Mountains,  however,  i 
and  Rutherford  counties,  and  borders  on  the  f 
Kidge.  In  the  monazite  region  the  elevations  of  t 
vary  from  700  or  800  feet  to  1,500  feet  above  sea 
area  is  dissected  by  river  and  creek  valleys  from 
deep. 

n  Uonnzlle  and  monulte  depoalta  In  Hortb  CuoKn*;  North  Carol 
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Workable  deposits  of  monazite  do  not  occur  everywhere  in  the 
monazite  belt  as  described,  but  are  confined  to  certain  smaller  belts 
whose  direction  and  extent  are  controlled  by  the  trend  and  continuity 
of  certain  rock  formations  from  which  are  aerived  the  deposits  found 
chiefly  in  the  gravels  and  sands  of  creek  and  stream  beds  and  adjoin- 
ing bottom  lands.  Gravel  deposits  may  be  too  low  grade  to  work  on 
the  upper  part  of  a  stream,  while  lower  down,  where  the  area  drained 
contams  favorable  rock  formations,  the  gravels  may  be  rich.  Hence 
for  successful  prospecting  a  general  knowledge  of  the  geological 
formations  and  ability  to  recognize  those  from  which  the  monazite  of 
the  placers  is  derived  is  desirable. 

GEOLOGY. 

Cldsses  of  rocks, — Practically  all  of  the  rocks  of  the  monazite  region 
are  either  gneisses  or  schists."  The  most  important  formation  includes 
both  of  these  types  and  is  called  Carolina  gneiss.  Other  rock  forma- 
tions are  gneissoid  and  porphyritic  gi*anite,  hornblende  gneiss  and 
diorite,  pegmatite,  peridotite  and  allied  rocks,  and  diabase. 

The  (Carolina  gneiss  is  by  far  the  most  extensive  formation  in  the 
monazite  region  and  appears  in  nearlv  every  section.  The  granite- 
gneiss  rocks  are  next  in  importance  and  occur  in  belts  and  irregular- 
shaped  masses  throughout  the  area  of  the  Carolina  gneiss.  These  granite 
masses  vary  from  small  dikes  measured  in  feet  or  inches  in  thickness 
to  large  bodies  3  or  4  miles  across.  After  the  granites  come  the  horn- 
blende gneisses,  which  are  most  prominent  along  the  northwest  side 
of  the  region,  where  they  are  generally  associated  with  large  gmnite 
masses.  Hornblende  gneisses  occur  in  other  portions  of  the  monazite 
belt,  but  are  not  of  so  much  importance.  The  Carolina  gneiss  pre- 
sents considerable  variations  in  composition  and  structure.  The  most 
common  types  are  mica,  garnet,  cyanite,  and  graphite  gneisses  and 
schists,  or  combinations  of  two  Or  more  of  these  types.  These  rocks 
vary  from  light  gray  to  dark  gray  in  color  and  often  have  a  light 
bluish-gray  to  bluish-black  cast  when  graphite  is  abundant  in  them. 
Some  of  the  schists  are  tine  grained  and  are  often  composed  of  several 
distinguishing  minerals,  as  muscovite,  biotite,  cyanite  in  fine  needles, 
and  graphite,  besides  fine  grains  of  <]|uartz  and  other  minerals;  others 
are  composed  of  the  same  minerals  in  coarser  grains  or  flakes.  Gar- 
nets appear  in  each  rock  type  and  mav  be  fairly  large  even  in  the  finer 
grained  schist.  The  presence  of  much  pegmatitic  material  is  a  charac- 
teristic feature  of  the  Carolina  gneiss. 

The  granite  gneisses  are  either  biotitic,  muscovitic,  or  hornblendic  in 
composition,  and  in  places  have  a  typically  porphyritic  texture.  In 
the  latter  case  the  feldspar  phenocrysts  generally  assume  an  augen 
form,  caused  by  crushing  and  elongation  in  the  direction  of  shearing. 
There  is  an  almndant  development  of  small  red  garnets  throughout 
many  large  areas  of  these  granites.  A  microscopic  section  cut  from  a 
porphyritic  granite  forming  the  bed  rock  at  the  Moon  mine,  9  miles 
east  of  south  of  Greenville,  S.  C,  contained  the  following  minerals: 
Microcline,  orthoclase,  albite,  quartz,  biotite,  muscovite,  garnet,  and 
a  little  zircon.    The  rock  showed  the  effect  of  shearing,  with  the 

a  Complete  descriptioiifl  fitting  many  of  these  types  of  roclcs  may  be  found  In  ttie  geologic  folios 
pablished  by  this  Survey;  see  Geologic  Atlas  U.  S.,  folio  116  [Ashevllle],  folio  124  [Mount  Mltchelll,  by 
Arthur  Keith. 
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development  or  introduction  of  secondary  minerals.     The  feldspar 
phenocrysts  had  been  fractured  and  elongated,  and  secondary  quartz 
nad  been  deposited  between  the  fragments.    As  a  result  of  these 
i  metamorphic  processes  the  feldspar  crystals  form  augen -shaped  bodies 

t  which  lie  parallel  to  the  schistosity  of  the  rock  mass.     The  garnet  is 

I  plainly  secondary,  and  contains  considerable  quartz  intergrown  and 

I  included  within  it.     In  other  pai*ts  of  the  region,  as  in  the  Carpenters 

Knob  section  and  much  of  Cleveland  County,  N.  C,  there  are  large 
I  areas  of  granite  gneiss  which  have  an  even  granular  texture  and  are 

i  composed  chiefly  of  white  feldspar,  gray  quartz,  biotite,  muscovite, 

1  and  garnet. 

I  The  hornblende  gneisses  and  diorites  are  the  only  other  types  of 

j  rock  of  much  importance  in  the  monazite  region.     The  hornblende 

gneisses  are  nearly  black  to  dark  green  in  color,  and  are  coniposed 
chiefly  of  small  interwoven  and  matted  hornblende  crystals.  They 
grade  into  diorite,  which  is  also  dark  colored  but  contains  a  noticeable 
amount  of  feldspar  and  has  a  granitoid  texture.  These  hornblendic 
rocks  are  more  prominent  throughout  the  northwestern  side  of  the 
monazite  belt,  wnere,  along  with  large  areas  of  granite,  they  assume 
considerable  importance. 

Pegmatite  is  of  common  occurrence  throughout  the  region,  espe- 
cially in  those  areas  where  commercial  deposits  of  monazite  are  found. 
There  is  a  wide  variation  in  the  nature  o£  this  pegmatite.  In  some 
places  it  occurs  as  distinct  masses  or  bodies  with  the  typical  composi- 
tion and  texture — that  is,  composed  of  quartz  and  feldspar,  witn  or 
without  mica  and  other  accessory  minerals,  crystallized  out  on  a  large 
scale.  In  other  places  the  pegmatite  represents  a  recrystallization  of 
portions  of  rock  formations  with  the  formation  or  introduction  of  the 
component  minerals  of  pegmatite.  Sometimes  the  secondary  minerals 
consist  chiefly  of  quartz  with  smaller  quantities  of  the  others.  Often 
it  is  difficult  to  determine  whether  certain  smaller  rock  masses  are 
granite  or  pegmatite^  when  the  texture  is  not  very  coarse  and  the 
relations  to  the  inclosing  rocks  can  not  be  clearly  seen  in  the  small 
portions  exposed. 

The  peridotites  are  not  of  very  common  occurrence  in  this  region. 
They  are  dark  green  to  greenish-black  basic  rocks,  containing  the 
ferromagnesian  minerals  olivine,  pyroxene,  and  sometimes  homUende 
as  their  chief  constituents.  The  peridotites  often  outcrop  prominently 
and  generally  leave  rounded,  "nigger-head"  bowlders  on  the  surface 
near  their  outcrop.  In  the  majority  of  cases,  however,  the  peridotites 
will  be  found  to  nave  partly  altered  to  soapstone  or  serpentine  at  the 
surface.  In  some  cases  the  whole  mass  has  been  thus  metamorphosed. 
Diabase  is  not  uncommon  in  certain  parts  of  the  monazite  region, 
and  is  readily  recognized  by  its  dark  color,  weight,  and  the  character- 
istic spheroidal  or  "nigger-head"  bowlders  it  leaves  scattered  over 
the  surface. 

Age. — Most  of  the  gneisses  and  schists  of  the  monazite  region  are  of 
great  age  and  represent  highly  metamorphosed  sedimentary  and  igne- 
ous rocks.  The  metamorphism,  foldin^^  and  faulting  of  these  rocks 
have  been  extreme,  and  in  most  cases  it  is  difficult  to  determine  the 
original  nature  of  the  formations,  since  much  of  the  sedimentary  bed- 
ding and  igneous  texture  has  been  destroyed  by  mashing  and  recirs- 
tallization.  This  is  especially  true  of  the  Carolina  gtieiss,  which  is  the 
oldest  formation  te^t^^xAfea  ^\A  \isa&  been  cut  by  introsions  of.  Iricr 
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age.  The  hornblende  giieiss  and  diorite,  the  peridotite,  and  part,  at 
least,  of  the  granite-gneiss  are  also  very  old  rocks  and  are  intermingled 
and  folded  with  the  parts  of  the  Carolina  gneiss  in  a  very  complex  way. 
Other  gneisses  and  granites  are  of  later  age  and  have  not  been  sub- 
jected to  the  same  degree  of  shearing  as  the  older  ones,  so  that  the 
development  of  schistosity  in  them  has  not  been  so  extensive  as  in  the 
older  types.  The  gneisses  and  schists,  particularly  of  the  Carolina 
gneiss,  have  been  interbanded  with  and  cut  at  all  angles  by  numerous 
streaks  of  pegmatitic  or  granitic  material.  These  streaks  range  from 
a  fraction  of  an  inch  upward  in  thickness.  In  some  places  pegraatiza- 
tion  is  so  thorough  that  mica  gneiss  has  become  strikingly  like  granite 
gneiss. 

Associations  of  monazite. — The  best  deposits  of  monazite  have  been 
found  in  or  near  areas  where  laree  gmnite  masses  outcrop  or  where 
pegmatization  of  the  country  rock  has  been  extreme.  On  the  other 
band,  where  the  gneisses  and  schists  are  nearly  free  from  pegmatitic 
material  and  there  are  no  granite  masses  in  the  neighborhood  the 
stream  gravels  are  found  to  oe  very  poor  in  monazite.  When  mona- 
zite has  been  found  in  place  to  any  extent  in  the  country  rock  it  has 
not  been  in  the  ordinary  pegmatite  streaks  and  masses,  but  in  portions 
of  the  rock  formations  wnere  there  has  been  extensive  recrj'stalliza- 
tion,  with  the  development  or  introduction  of  pegmatitic  material. 
Such  pegmatization  is  locally  a  common  feature  or  the  Carolina  gneiss, 
which  is  accordingly  a  favorable  kind  of  rock  for  the  occurrence  of 
monazite. 

Monazite  deposits  in  regions  where  hornblende  rocks  are  abundant 
generally  contain  a  large  percentage  of  black  sands.  Tn  such  cases  it 
IS  often  difficult  to  concentmte  the  monazite  to  a  marketable  grade. 
As  an  offset  to  this,  however,  especially  in  regions  where  granite  is 
associated  with  the  hornblendic  rocks,  gold  is  often  found  in  the  con- 
centrates in  more  than  sufficient  quantity  to  pay  the  cost  of  separation, 
and  in  the  same  localities  the  concentrates  generally  carry  also  a 
quantity  of  zircon  sufficient  in  some  cases  to  pay  for  the  separation. 
This  zircon  is  in  the  form  of  small  clear  crystals  with  a  brilliant  luster, 
which  range  in  size  up  to  1  millimeter  square  and  about  2  millimeters 
long.  A  fairly  clean  separation  can  be  made  by  cleaning  with  an 
electromagnetic  machine  and  careful  washing.  The  quantity  and  the 
size  of  the  zircon  crystals  found  in  the  monazite  concentrates  are  in 
general  smaller  in  the  deposits  located  in  areas  of  Carolina  gneiss  than 
m  the  granitic  and  hornblendic  rock;  likewise  the  quantity  of  gold 
found  in  the  deposits  in  areas  of  Carolina  gneiss  is  smaller  and  rarely 
pays  the  cost  of  separation. 

Weathering  and  soils. — The  rocks  of  this  region  have  undergone 
such  extensive  weathering  that  good  outcrops  are  the  exception,  and 
a  thick  mantle  of  residual  soil  covers  much  of  the  country.  The  kind 
of  rock  underlying  certain  soils  can  be  deteimined,  unless  decomposi- 
tion has  been  too  thorough,  by  studying  the  outcrops  and  the  grada- 
tions from  such  exposures  into  the  residual  soil.  Tnus  the  nature  of 
the  soils  furnishes  a  clew  as  to  the  probability  of  monazite  being 
present  in  quantity  in  the  gravel  of  the  streams;  and,  conversely,  the 
nature  of  the  country  rock  that  a  stream  drains  can  often  be  told  and 
the  probable  occuiTence  of  monazite  be  conjectured  by  examining  the 
debris  in  the  gravels  of  the  bottom  lands  and  of  the  stream  bed.  . 

The  Carolina  gneiss,  on  partial. disintegration  and  decompoait\o\\..^ 
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often  forms  a  gravelly  soil  with  a  red  clayey  matri: 
characteristic  of  the  graphite-cyanite  type,  whifh 
of  the  region.  The  pebolea  are  composed  of  sa 
original  rock,  often  tufts  of  cyanite,  impregnat 
limonite,  or  small  pieces  of  pnre  iron  ore. 

Gametii  may  or  may  not  be  present.  On  more 
tlon  a  reddish  clayey  soil  results,  with  no  decided  cl 
types  of  the  Carolina  gneiss,  in  which  mica  is  an  in 
leave  a  micaceous  soil  which  often  assumes  a  purp! 
on  partial  disintegration  and  decomposition,  yie 
Often  blocks  of  undisintegrated  granite  occur  » 
soils,  giving  additional  evidence  of  the  nature  of  t 
On  more  complete  decomposition  granite  yields  s( 
reddish  color,  depending  on  the  quantity  of  fern 
in  the  original  rock,  as  biotite  or  hornblende.  Th( 
granite  remain  as  sand  mixed  through  a  clayey 
Carolina  gneias  and  granite  are  intimately  assoc 
matization  has  been  extensive  in  a  body  of  Cb 
results  a  sandy  soil,  characteristic  of  granite, 
through  it  pebbles  of  iron  ore,  characteristic  of 
The  relative  importance  of  the  iron-ore  pebbles  < 
as  the  quantity  of  pegmatite  or  of  granite  in 
increases.  These  features  of  the  soils  are  espec 
broad  fiat  ridges  characterizing  much  of  the  Piec 
hornblendic  rocks  yield  a  dark  I'eddish- brown 
clayey  soil  which  is  veiy  characteristic. 

MINING   AND   CLEANING. 

Wei  c</tuxntration.^-^ea,T\y  all  of  the  monazit 
Carolinas  has  been  obtained  from  gravel  deposits, 
in  and  along  the  stream  and  creek  beds,  where  tl 
lected  after  liberation  from  the  decomposing  gneiE 
region.  A  part  of  the  productidn  for  1906,  ho 
from  a  monazite-bearing  gneissic  rock  by  crushi 
ing  on  concentrating  tables.  The  percentage  of  n 
the  ore  treated  in  either  type  of  deposit  is  smal 
not  often  run  over  1  per  cent. 

The  usual  method  of  working  the  gravel  deposi 
in  sluice  boxes,  though  in  1906  concentrating  tabi 
several  places.  The  form  of  table  most  used  is  tl 
similar  type.  It  is  set  up  at,  the  mine  as  convenif 
gravel  deposit  to  be  treated,  and  is  operated  by  a 
motor.  The  gravel  is  dumped  into  a  shaking  no| 
water  is  continually  passing.  The  sand  is  washi 
per  and  passes  over  the  table,  while  the  oversize 
one  mine  the  gravels  are  raised  by  a  mechanical  el 
size  is  removed  in  a  revolving  screen,  from  whicl 
over  a  table.  In  the  better  class  of  machines  a 
can  be  taken  off  in  the  first  washing,  and  the  midc 
s  second  time  along  with  new  san<&.  In  some  ca 
only  two  grades  are  separated,  concentrates  and 
able  (juantity  of  rough  concentrates  is  first  washe 
fully  sent  over  the  machine  a  second  time.  In  tl 
the  sand  is  rufiedi.,  MiiaNerj  dotwcv^oduct  is  obt 
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The  degree  of  concentration  it  is  possible  to  attain  by  wet  methods 
depends  largely  upon  the  composition  of  the  gravels  to  be  treated  and 
the  care  used  in  treating  them.  Where  black  sands,  such  as  magne- 
tite, ilmenite,  etc^  and  other  minerals  with  a  high  specific  gravity  are 
abundant  it  is  difficult  to  bring  the  concentrates  up  to  50  per  cent 
monazite,  even  with  good  concentrating  tables,  and  the  product  from 
sluice  boxes  may  run  as  low  as  15  per  cent  and  under.  In  more 
favorable  deposits,  where  the  percentage  of  black  sand  is  not  large,  a 
concentrate  running  80  or  even  90  per  cent  can  be  obtained  with  con- 
centrating tables,  while  in  sluice-tox  washing  the  ^rade  can  be  brought 
up  to  70  or  even  80  per  cent.  Where  the  monazite  is  separated  from 
the  hard  rocjt  formations  the  grade  has  been  brought  up  to  95  per  cent 
and  over  by  the  use  of  concentrating  tables.  Taking  the  monazite 
region  as  a  whole,  there  are  not  many  large  gravel  deposits  which  will 
yield  concentrates  of  over  40  per  cent  monazite  in  sluice-box  concen- 
tration, and  the  average  vield  of  crude  monazite  would  probably  not  be 
far  from  30  percent.  Should  the  use  of  concentrating  tables  increase, 
the  grade  of  the  crude  monazite  produced  will  be  raised  correspond- 
ingly. 

Formerly  the  deposits  of  monazite-bearing  gravels  in  the  bottom 
lands  along  the  creeks  and  streams  were  worked  without  any  thought 
of  the  land  being  left  in  such  a  condition  that  farming  could  be  resumed 
'after  mining  had  ceased.  So  the  soils  were  washed  away,  and  the 
gravels  were  piled  up  in  irregular  heaps  and  ridges.  In  this  way  the 
best  farming  lands  were  being  ruined,  and  those  f«|.rmers  who  had 
leased  their  monazite  deposits  found  themselves  possessors  of  nearly 
worthless  land,  with  only  the  money  received  on  the  leases.  This  ha.s 
been  remedied  in  many  cases  by  more  systematic  working  of  the  gi-avol 
beds.  The  top  soil  is  thrown  on  the  side  of  the  working  pit  opposite* 
to  that  on  which  the  deposit  lies,  and  the  underlying  gravel  is  washed. 
When  the  next  block  of  gravel  is  opened  the  soil  is  thrown  off  upon 
the  gravel  already  washed  in  the  adjoining  pit.  By  spreading  the 
gravel  out  somewhat  evenly  and  placing  the  soils  smoothly  over  it 
nearly  the  whole  land  is  kept  in  condition  for  farming  after  the  mona- 
zite has  been  removed. 

It  has  been  found  that,  when  the  stream  gravels  are  washed  for 
monazite  and  then  left  for  a  few  months,  especially  in  rainy  weather, 
another  crop,  so  to  speak,  of  monazite  can  be  obtained.  This  results 
from  the  washing  in  of  monazite  from  the  surface  of  the  surroimding 
fields  and  hills,  where  it  has  been  left  by  the  decomposition  of  the  origi- 
nal rock  matrix.  With  this  end  in  view,  the  lands  draining  into  the 
streams  should  be  plowed  now.  and  then,  to  give  the  surface  waters  a 
chance  to  wash  .the  monazite  into  the  stream  beds.  In  many  cases  the 
farmers  have  preferred  to  wash  the  stream  gravels  themselves  once  or 
twice,  or  more  times,  a  year.  The  usual  cultivation  of  their  farm  land 
keeps  a  fresh  supply  of  monazite  stirred  up  in  the  fields,  from  which 
much  of  it  is  wasned  into  the  creeks. 

Electrical  cleaning. — A  portion  of  the  crude  monazite  is  shipped  to 
the  manufacturers  as  it  comes  from  the  mines.  The  greater  part,  how- 
ever, is  cleaned  by  electrical  machinery  at  local  cleaning  mills  in  the 
monazite  region.  In  this  way  the  percentage  of  monazite  in  the  sand 
is  greatly  increased  and  the  freight  charges  on  waste  products  are 
minimized.  The  different  types  of  machinery  in  use  are  (1)  the  Weth- 
erill  electro-magnetic  machine  and  its  modifications,  (2)  a  mAAb\\i^  Vc^ 
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which  the  minerals  are  deflected  by  electro  magnets  while  falling,  and 
(3)  a  static  machine. 

Of  the  Wetherill  machines  there  are  two  specially  designed,  improved 
types  operated  in  different  parts  of  the  region — one  in  Sorth  Carolina, 
the  other  in  South  Carolina.  In  these  machines  there  are  four  magnetic 
fields,  which  lift  the  different  varieties  of  sand  from  a  main  conveying 
belt  passing  through  them.  Smaller  belts,  between  the  main  belt  and 
the  magnetic  pole  lifting  the  minerals,  carry  the  sand  attracted  by  the 
different  magnets  out  of  the  magnetic  field  and  drop  it  i  nto  proper  recep- 
tacles. In  this  way  magnetic  iron  is  removed  by  the  first  field;  titanic 
iron,  garnet,  and  other  minerals  of  similar  magnetic  intensity  by  the 
second;  and  coarse  and  fine  monazite  by  the  fliird  and  fourth  fields, 
respectively.  Quartz,  rutile,  zircon,  gold,  and  other  higHly  nonmag- 
netic minerals  pass  off  as  tailings.  This  type  of  machine  readily  cleans 
the  sand  to  90  per  cent,  and  is  able  to  raise  it  to  95  per  cent  monazite 
by  careful  handling.  Ip  another  type  of  Wetherill  machine,  of  which 
several  have  been  used  in  the  monazite  region,  there  is  but  one  mag- 
netic field,  which  generally  removes  magnetic  and  titanic  iron  and 
farnet,  while  the  monazite  is  left  with  the  quartz,  zircon,  and  other 
ighly  nonmagnetic  minerals.  The  cleaned  product  from  this  machine 
probably  averages  about  80  per  cent,  and  does  not  often  run  over  85 
per  cent  monazite.  When  the  field  magnets  are  properly  constructed 
it  is  possible  to  pass  the  sand  through  the  machine  a  second  time  under 
a  much  higher  magnetic  intensity  and  to  free  the  monazite  of  many  of 
the  other  minerals  left  with  it  in  the  first  cleaning. 

In  the  second  type  of  the  electro-magnetic  machine  the  sand  is  pa.ssed 
over  a  series  of  belts,  and  the  separation  is  effected  by  the  deflection 
in  a  magnetic  field  of  the  grains  of  mineral  as  they  fall  over  the  ends 
of  the  belts.  The  different  minerals  are  drawn  out  of  their  ordinary 
course  of  fall  by  powerful  magnetic  fields  and  are  carried  off  in  differ- 
ent chutes.  In  this  way  a  very  clean  separation  of  monazite  is  said  to 
be  effected. 

In  the  electro-static  machine  all  the  minerals  but  monazite  and 
garnet  are  lifted  from  the  sands.  This  is  accomplished  by  a  cylinder 
about  2  feet  in  diameter  and  3  feet  long,  coverecf  with  sheets  of  vul- 
canite, slightly  separated  from  one  another,  8  by  12  inches  square  and 
three-eighths  of  an  inch  thick.  The  vulcanite  is  excited  by  rubbing 
with  felt-covered  cylinders  revolving  at  a  high  i-ate  of  speed.  The 
speed  is  regulated  by  cone  pulleys,  and  is  made  greater  when  the 
atmosphere  contains  considerable  moisture.  The  sand  is  heated  by 
two  gasoline  lamps  before  exposure  to  the  electrified  cylinder.  The 
latter  is  revolved  slowly,  and  all  the  sand  attracted  to  it  is  removed 
by  brushes. 

MONAZITE  IN    ORIGINAL    MATRIX. 
HXW  OOMPAHY  AHD  PLAinT. 

A  new  company  entered  the  Carolina  monazite  field  during  1906. 
This  was  the  British  Monazite  Company,  representing  the  South 
Metropolitan  Gas  Light  Company  of  London,  which  undertook  to 
mine  monazite  to  secure  a  source  of  supply  that  could  be  depended 
on  at  times  when  the  selling  price  or  thorium  products  becomes 
excessive,  or  the  supply  in  the  market  is  limited  by  monopolies.  The 
new  company  \ocate4  «j>o\xV  ^  inika  northeast  of  Shelby,  N.  C,  where 
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it  has  opened  the  old  Campbell  mine  with  improved  machinery  and 
methods.  The  proposition  at  this  mine  is  different  from  that  of  any 
other  mine  being  operated  in  the  region,  and  consists  in  crushing  a 
monazite-bearing  rock  and  separating  out  the  monazite  with  concen- 
trating tables.  For  this  purpose  a  frame-work  mill,  well  designed  for 
the  placing  of  the  machinery  used  in  treating  the  ore,  was  built 
adjacent  to  the  outcrop  of  the  ore  body.  Through  the  courtesy  of 
Mr.  Hugh  Stewart,  manager  for  the  compan}^  the  following  outline 
of  the  operation  is  given : 

From  the  quarry  the  ore  rock  is  trammed  to  the  mill  and  dumpeil  on  the  feed  floor 
whence  it  receives  the  following  treatment: 

1.  Crushed  in  Gates  gyratory  crushers  to  1  inch. 

2.  Elevated  to  bin,  whence  it  is  discharged  to  rolls  crushing  to  one-sixth  inch 
diameter. 

3.  Pnwluctfrom  the  latter  is  discharged  into  sizing  apparatus  T sieves).  Material 
of  one-fourth  inch  diameter  or  imder  goes  through  sieve  and  is  discnarged  into  second 
elevator.  Material  over  one-fourth  inch  goes  over  sieve  and  is  discharged  into  wcond 
crushing  rolls,  where  it  is  reduce<l  to  one-eighth  inch  and  is  also  discharged  to  second 
elevator. 

4.  Second  elevator  sends  ore  into  Huntington  mills,  fitte<l  with  ItVmesh  st^reens, 
through  which  the  ore  is  discharged. 

6.  Ore  from  the  Huntington  mills  is  collected  in  hoppers  and  fed  to  1  W ilfley  and 
3  Overstrom  tables.  The  seconds  and  thirds  from  the  first  Wilfley  and  middlings  fn)m 
the  Overstroms  are  passed  over  a  second  Wilfley  table  for  final  concentration. 

The  product  from  the  mill  runs  between  90  and  95  per  cent  mona- 
zite. A  higher  grade  product  can  be  obtained  b}'  careful  treatment, 
but  is  not  necessary.  The  company  works  the  stream  gravels  on  its 
property  with  sluice  boxes  and  treats  the  concentrates  obtained  on  one 
of  tne  Wilfley  tables,  bringing  it  up  to  nearly  90  per  cent  monazite. 

Ore  deposiL — At  the  time  of  visit  the  ore  rock  was  being  mined 
from  a  shallow  open  quarrv  over  150  3'ards  long  in  a  northerly  direc- 
tion and  from  8  to  25  yards  wide.  The  cut  varied  from  5  to  20  feet 
in  depth  and  was  irregular  in  shape.  The  rock  was  generally  removed 
through  the  full  height  of  the  working  fai^e  and  the  ore  material  was 
cobbed  out.  This  was  not  usually  difficult,  as  the  ore  rock  differed  in 
appearance  from  the  lean.  The  rock  was  somewhat  jointed  and,  being 
partly  weathered,  was  easily  removed  with  the  aid  of  dynamite.  The 
ore  was  hauled  in  tram  cars,  drawn  by  horses  or  mules,  from  the  quarry 
to  the  mill  at  the  southeast  corner  of  the  cut. 

Monazite  was  found  in  all  of  the  rock  taken  from  the  cut,  though 
the  material  used  for  ore  occurred  in  bands  varying  from  a  few  inches 
to  3  or  more  feet  in  thickness,  interbedded  with  lower  grade  material. 
In  places  two  or  more  streaks  were  worked  for  ore  at  the  same  time. 
All  rock  carrying  above  0.4  or  0.5  per  cent  monazite  was  treated  as  ore; 
beds  carrying  a  lower  percentage  were  discarded.  Mill  tests  made  on 
some  of  the  lean  streaks  showed  only  0.03  per  cent  monazite. 

Geology, — The  country  rock  is  Carolina  gneiss,  which  has  been  con- 
sidembly  altered  along  certain  strata  by  pegmatization.  The  beds  have 
been  thrown  into  a  series  of  gentle  folds.  The  latter,  as  exposed  in 
the  quarry,  were  from  20  to  50  or  more  feet  from  axis  to  axis.  The 
rock  as  a  whole  is  a  pegmatized  graphitic  biotite  gneiss,  in  which  cer- 
tain beds  have  been  more  highly  recrystallized  or  pegmatized  than 
others.  The  beds  carrying  larger  percentages  of  monazite  are  those 
with  a  typical  augen  structure.  The  latter  is  due  to  porphyritic  feld- 
spar crystals,  and  small  bodies  of  pegmatite,  mnging  from  the  size  of  a 
grain  of  wheat  to  that  of  a  walimt,  scattered  through  the  gneisa.   ?»fe&a. 
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where  pegmatization  has  been  small,  or  where  n» 
Iia»  been  replaced  by  pegmatite,  do  not  carry  a 
those  in  an  intermediate  position. 

Under  the  microscope  sections  cut  from  specin 
ore  streaks  show  ouartz,  feldopar,  biotite,  graphii 
zite,  limonite  in  fitms  and  stains,  and  a  very  little 
feldspar  has  been  partiallv  kaolinized  and  was  m< 
grinaing  of  the  sections,  it  seems  to  be  chiefly  oi 
cline;  but  a  few  small  fragments  of  albite  are  le 
tions.  The  greater  part  of  the  quartz  is  plainly  si 
in  bands  or  streaks  of  grains  running  witn  the  scl 
In  some  places  the  quartz  has  been  deposited 
between  grains  of  other  mineral,  while  in  other  pi 
ments  of  such  minerals  as  biotite  and  graphite, 
cavities  and  some  very  line  acicular  mineral,  pi-o 
uncommon  in  the  ouartz.  Biotite  occurs  in  interv 
tals  roughly  parallel  with  the  banding  of  the  roci 
of  the  biotite  is  light  yellow-brown  to  dark  gi 
gmphite  occurs  as  plates  and  laths,  in  general  1; 
banding  of  the  rock,  and  exhibiting  various  relati 
minerals.  In  some  cases  it  is  interbanded  with,  a 
with,  biotite,  while  in  others  the  plates  are  tun 
tosity.  Monazite  occurs  in  contact  with  the  var 
sections,  though  it  is  more  often  included  in  or  si 
of  quartz  and  hiotite. 

Tne  rock  has  been  so  thoroughly  i-ecrystallized 
to  say  jnst  what  the  original  mmerals  were.  The  ■ 
the  last  mineral  to  be  added,  and  the  biotite  was 
be  formed  during  recrystallization.  Much  of  the 
ently  contemporaneous  with  the  biotite;  the  rei 
formed  later.  It  would  be  difficult  to  eive  the  oi 
the  uiuscovite,  feldspar,  and  monazite.  They  are  i 
the  biotite  and  the  quartz,  or  in  some  cases  probat 
with  the  latter. 

WESTERN  STATES  OF  THE  UNITED 

The  investigations  carried  on  by  the  concent 
United  States  Geological  Survey  at  Portland,  Ort 
1906"  have  shown  the  wide  occurrence  of  monas 
States.  Appreciable  quantities  of  monazite  wer 
from  the  gravel  deposits  of  California,  Colorado,  1 
tana,  Nevada,  New  Mexico,  Oregon,  South  Da 
Washington,  and  Wyoming.  In  many  cases  it  wo 
able  deposits  exist,  judging  from  the  percentage  o 
in  the  tests.  In  Idaho  especially  there  have  been 
zite-bearing  deposits  recoi-ded  in  the  following  c< 
Idaho,  Lemhi,  Lincoln,  Nez  Perce,  Owyhee,  Shos 
ton.  In  practically  every  case  where  monazite  i» 
considerable  zircon  present.  When  it  is  remeni 
the  western  deposits  on  which  tests  have  been  r 
platinum  it  will  be  seen  that  they  should  be  pa; 
carefully  handled. 
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IDAHO. 

Several  years  ago  Mr.  Waldemar  Lindgren,  of  the  Geological  Sur- 
vey, called  attention  to  the  occurrence  of  a  notable  mass  of  monazite 
in  tne  granite  areas  of  the  Boise  Basin. 

In  1906  investigation  showed  that  the  black  sand  residues  left  in  the 
sluice  boxes  of  the  placer  mines  in  the  Boise  Basin  contained  much 
monazite,  frequently  50  to  200  pounds  to  a  ton  of  concentrates.  Simi- 
lar investigation  established  the  fact  that  the  old  tailing  dumps  left  by 
previous  placer  miners  were  also  rich  in  fiiis  material.  When  the 
original  sand,  including  sand  down  Grimes  Creek,  was  washed  out  for 
gold  there  were  left  in  the  residue  the  heavier  minerals,  especially 
monazite,  in  much  greater  proportionate  quantity  than  in  the  original 
sand. 

Publications  of  the  Geological  Survey  calling  attention  to  these  con- 
siderable quantities  of  monazite  in  the  Boise  Basin  led  to  the  forma- 
tion of  the  Centerville  Mine  and  Milling  Company,  at  Centerville, 
Idaho,  for  the  purpose  of  extracting  monazite  from  the  old  placer 
workings.  Machinery  was  installed,  and  two  or  three  tons  of  mona- 
zite were  collected  by  the  time  severe  weather  set  in  in  November, 
1906.  Now,  in  the  spring  of  1907,  additional  machinery  for  the  mag- 
netic separation  of  the  monazite  from  the  concentration  of  the  tailings 
on  a  Wilfley  table  has  been  ordered,  and  much  monazite  is  being  gath- 
ered by  sluicing  the  old  placer  claims  preliminary  to  cleaning  up  on 
tables. 

FOREIGN  SOURCES. 
BRAZIL. 

The  principal  source  of  supply  of  monazite  for  the  world's  con- 
sumption has  been  Brazil.  In  the  United  States,  however,  the  market 
for  the  monazite  has  not  only  practically  been  supplied  by  the  home 

Eroduction,  but  during  the  last  several  years  a  considerable  amount  of 
igh-grade  sand  has  been  exported.     In  return,  however,  there  is  a 
large  importation  of  manufactured  thorium  nitrate  each  year. 

The  Brazilian  deposits  lie  along  the  coasts  of  the  States  of  Bahiaand 
Espirito  Santo.  The  monazite  occurs  in  the  sand  banks  and  dunes 
on  the  beaches,  where  it  has  undergone  partial  concentration  by  the 
action  of  the  tides  and  waves.  Gravel  deposits  of  commercial  value 
have  also  been  reported  alon^  the  RivS  Parahyba,  where  a  plant  has 
been  erected  to  test  their  value.  The  exploitetion  of  the  Brazilian 
beach  deposits  was  first  undertaken  by  John  Gordon,  an  American. 
In  the  early  days  of  mining  Gordon  shipped  monazite  sand  as  ballast 
at  a  cost  of  less  than  $1.5  per  ton  to  Hamburg,  Germany,  where  he 
realized  large  profits  on  it,  since  the  lowest  price  at  that  time  for  sand 
carrying  5  per  cent  of  thoria  was  $96  to  $120  per  ton.  Later  he  was 
forced  to  enter  an  agreement  with  the  German  combination  of  thorium 
manufacturers  without  being  able  to  establish  the  intended  monopoly 
of  the  export  of  Brazilian  monazite.  In  1903  the  Brazilian  legislative 
amenably  decided  that  the  deposits  of  monazite  sand  along  the  coast 
belonged  to  the  Federal  Government  and  forbade  their  exploitation. 
Later  bids  were  let  for  the  privilege  of  working  the^se  sands,  and  the 
rights  were  finally  secured  by  A.  C.  de  Freytas  Company,  of  Ham- 
burg.    This  company  guaranteed  a  royalty  of  50  per  cfenl  ol  \Js\ft.  ^s^<^»* 
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made  and  an  annual  production  of  1,700  tony.  T 
pany  soon  went  into  partnership  with  Gordon,  and 
an  agreement  to  sell  their  whole  product  to  the  G^ 
dicate.  From  the  latter  thej  were  to  receive,  in 
iae  price,  a  share  of  the  profits  from  the  sale  of  t 
this  way  the  thorium  syndicate  has  held  a  partial 
production  of  monazite  from  Brazil. 

When  it  was  found  that  other  manufacturers  o 
were  able  to  obtain  supplies  elsewhere  and  that 
Brazil  could  not  be  controlled,  the  German  thoriui 
to  kill  out  all  competition.  Accordingly,  in  Janu 
of  thorium  nitrate  was  reduced  to  nearly  half  of  tl 
time.  The  quantity  of  nitrate  sold  to  each  consu 
his  demands  and  was  so  placed  as  to  conflict  with 
of  companies  not  in  the  thorium  syndicate.  In  i 
tions  by  brokers  of  lai^e  quantities  of  low-priced 
speculative  purposes  waa  avoided.  This  cut  in  the 
been  injurious  or  fatal  to  several  smaller  manufi 

Eroduct^  who  had  supplies  of  high-priced  materia 
as  not  seriously  affected  larger  well-established 
own  monazite.  The  effect  on  the  production  of  mo 
States  has  been  very  small,  and  it  is  doubtful  whel 
waa  in  reality  less  than  in  1905.  The  production  i 
Carolina  and  South  Carolina,  and  represenb^  the 
panies,  with  a  few  independent  producers.  Th 
companies,  once  active  in  the  region,  have  either 
business  or  handled  no  sand  during  1906. 

As  reported  by  Consul -General  G.  E.  Ander» 
monazite  in  1906  were  4,787  short  tons,  valued  a 
pared  with  4,881  short  tons,  valued  at  $4:85,184  in 
The  federal  authorities  of  Brazil  continue  to  c 
cent  on  exports  of  monazite,  and  the  quality  of  i 
not  so  good  as  formerly.  Exporters  state  that  tht 
monazite  to  the  United  States,  since  the  tariff  of  6 
5  per  cent  thorium  constituent  is  prohibitory. 


The  monazite  deposits  of  the  Oban  Hills  and  o: 
southern  Nigeria,*  Africa,  were  still  further  invest 
So  far  the  Oban  Hills  have  yielded  the  richest  san: 


In  Russia  the  discoverj"  of  rich  deposits''  of  thor 
has  lately  been  reported  m  an  abandoned  mine  in  th 


MALAY  STATES. 


The  occurrence  of  monazite  with  alluvial  tin  oi 
at  Pahang  in  the  Malay  States.''  A  sample  of 
contained  about  13  per  cent  monazite  with  a  cont 
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thoria.  This  monazite  does  not  much  resemble  the  sand  from  the 
Carolmas  and  Brazil,  since  the  grains  are  of  an  opaque  whitish  color. 
It  should  pay  to  separate  this  monazite  magnetically  before  the  tin  ore 
is  smelted,  for  the  thoria  content  is  unusually  high. 

SOUTH   AUSTRALIA. 

A  recent  report  in  the  (London)  Mining  Journal^  tells  of  the  finding 
of  monazite  in  South  Australia,  on  Kangaroo  Island,  about  30  miles 
from  Kingscote.     This  discovery  has  not  been  authenticated  as  yet. 

CEYLON. 

During  1905  there  was  considerable  prospecting  for  thorianite  in 
Ceylon,*  resulting  in  the  finding  of  numerous  small  deposits  and  an 
export  of  17,900  pounds,  valued  at  $24,110.  Thorianite  is  a  new  min- 
eraL  discovered  in  1904  in  Ceylon.  It  carries  from  70  to  80  per  cent 
of  tnoria,  and  has  a  specific  gravity  between  9  and  10.  Thorianite  has 
been  discovered  in  almost  microscopic  crystals  in  the  sands  of  various 
rivers  and  is  found  to  be  of  widespread  occurrence  in  Ceylon.  The 
matrix  has  not  yet  been  discovered,  though  the  pegmatites,  cutting 
the  acid  lept^nites  of  the  region,  have  been  suggested  as  the  possible 
source.  Besides  thorianite  and  thorite,  monazite  has  been  discovered 
in  the  river  gravels  of  Ceylon.  In  some  places  gold  is  found  with 
these  thorium-bearing  minerals,  and  it  seems  the  deposits  could  be 
profitably  worked  witn  mechanical  separators  for  their  several  valu- 
able minerals.  According  to  Consul  William  Morey,*"  of  Colombo, 
the  exports  of  thorianite  during  the  first  three  months  of  1906  showed 
a  falling  oflp,  for  only  1,110  pounds,  valued  at  $2,525,  were  shipped. 
About  100  pounds  of  thorite,  valued  at  $97  were  shipped  in  1905. 

ZIRCON. 

The  demand  for  zircon  has  not  been  large,  and  has  generally  been 
met  in  the  United  States  by  the  intermittent  working  of  the  Jones  and 
other  mines  near  2Mrconia,  Henderson  County,  N.  C.  At  these  places 
the  zircon  is  found  in  bodies  of  pegmatite  outcropping  alon^  tne  top 
of  a  hill  for  a  distance  of  over  a  mile.  The  zircon  occurs  m  simple 
tetragonal  crystals  of  small  size,  up  to  one-half  inch  square  and  1  inch 
in  length.  There  are  a  number  oi  associated  minerals,  among  which 
are  many  of  those  carrying  rare  earths,  as  xanthitane  in  abundance, 
with  some  titanite,  titaniferous  garnet,  polycrase,  allanite,  auerlite, 
monazite,  xenotime,  and  cyrtolite.  Other  minerals  are  orthoclase  in 
crystals,  epidote,  staurolite,  stilbite,  magnetite,  apatite,  quartz,  and 
decomposed  hydrated  mica.  The  formations  are  badly  weathered  and 
are  readily  excavated  through  the  shallow  depths  of  most  of  the  work- 
ings. The  zircon  is  separated  from  the  decomposed  matrix  without 
much  diflSculty  by  rough  crushing  and  washing. 

As  already  mentioned,  zircon,  in  small,  clear  crystals  can  be  obtained 
in  Quantity  as  a  by-proauct  from  much  of  the  monazite  concentrates. 
A  clean  separation  can  be  made  with  electrical  machinery  and  by  careful 
washing.  With  this  object  in  view  the  concentmting  plant  of  the 
United  States  Geological  Survey  at  Chapel  Hill,  N.  C,  is  at  present 

a  (London)  Mln.  Jour.,  March  30.  1907. 

b  Administration  Reports,  1905,  Min.  Survey  of  Ceylon,  pp.  E  ti  and  7. 

c Daily  Cons.  Repts.,  No.  2698,  June  25, 1906. 
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engaged  in  makiDg  careful  test^  as  to  the  beat  m 
zircon,  garnet,  ana  other  products  of  commercial  i 
concentrates. 

The  output  of  zircon  in  1906  amounted  to  about  J 
at  $248,  and  it  all  came  from  Henderson  County, 
call  for  several  tons  of  zircon  during  the  last  part  o 
could  not  be  obtained  before  the  close  of  the  year 
increased,  and  zircon  is  being  mined  during  the  pt 
possible  to  fill  orders. 

PRODUCTION. 

The  production  of  crude  monazite  sand  in  the  I 
1906  amounted  to  about  2,000,01)0  pounds,  whicl 
per  cent  monazite.  Of  this  quantity  North  Carolii 
live-sixths  and  tkiuth  Carolina  furnished  the  remaii 
this  was  so  variable  and  the  prices  realized  on  di 
irregular  that  it  has  been  found  safer  to  estimate  tl 
zite  produced  as  concentrates.  This  is  especially  t 
part  of  the  output  is  cleaned  by  local  nulls  in  the 
ping  to  the  manufacturers  and  the  grade  is  brouj 
per  cent  monazite.  Estimating  the  quantity  and  ' 
produced  in  1906  on  an  80  per  cent  basis,  the  pre 
Carolina,  697,275  pounds,  valued  at  $125,510;  Sou 
pounds,  valued  at|2«,802— a  total  of  846,175  pound* 

The  following  table  gives  the  production  and  val 
1893  to  1902,  inclusive;  of  monazite  and  zircon  in 
zircon,  gadolinite,  and  columbite  in  1904;  of  m< 
columbite  in  1905;  and  of  monazite  and  zircon  in  1 


JVoJurttoH,  I 

1  pounds,  o/  mona^U  in  tlif  UniUd  Sua 

Y»r. 

«^.,i„-. 

Vftlue. 

v„,. 

li 

360,000 

t7,600 
i;980 

ass 

aincluding  8,000  pounds  olztrcon,  valued  dtlSTO. 
Mni-Iudlng  Ibeeiaall  production  ol  zircon,  gadnllnlii?,  ai 
c  Including  a  Rmall  quanttly  ol  lircon  and  columbite. 
it  Including  1,10(1  pounds  ol  zircon,  valued  at  CMS. 

The  greater  quantity  of  monazite  sand  recordei 
pared  with  1906,  without  a  corresponding  excess 
the  fact  that  in  1905  the  quantity  represents  in  pa 
in  part  crude  sand,  while  the  whole  production  fo 
the  basis  of  concentrates, 

IMPOBTS  AND  EXPORTS  OF  MOP 

According  to  the  Bureau  of  Statistics,  of  the  D 
merce  and  Labor,  there  were  no  imports  of  monazi 
bearing  minerals  into  the  United  States  during  19 
quantity  of  thorium  nitrate,  however,  has  been  in 
last  five  years.  T\ie  (\\j».\i.\ii\:"^  and  value  of  these  i 
the  foUo-ning  t&Uft-. 
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Imports^  in  pounds^  of  thorium  nitrate  into  United  States^  190IS-1906. 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

1902 

42,815 
64,620 
58,665 

$131,350 
232,155 
249,904 

1905 

62,378 
40,090 

$269,604 

1903 

1906 

139,929 

1904 

Considerable  monazite  was  exported  to  Germany  and  England  in 
1906.  This  was  high-grade  sand  in  each  case,  and  amounted  to  from 
one-fourth  to  one-thira  of  the  output  of  the  United  States. 


PRICES. 


The  price  of  thorium  nitrate  has  shown  some  remarkable  variations 
during  the  last  thirteen  years,  as  appears  in  the  following  table  :^* 

Prices  {per  kilogram  of  2.^046  pound i^)  of  thorium  nitrate,  1S94-1906. 


Early  in  1894 $476.00 

January,  1895 214. 00 

July,  1895 119.00 

November,  1895 71.40 

May,  1896 :i5.  70 


October,  1896 $21.42 

October,  1899 7. 14 

Later,  and  in  1905 12. 61 

January,  1906 6. 43 


The  prices  paid  for  crude  monazite  in  the  North  Carolina  and  South 
Carolina'mining  regions  varied  from  1^  cents  per  pound  for  very  low- 
gi*ade  concentrates  with  small  thoria  content  to  15  or  more  cents  for 
the  better  grades.     The  average  price  was  nearly  8  cents  per  pound. 
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PEAT. 


By  Marius  R.  Campbell. 


During  the  year  1906  scarcely  any  advance  was  made  in  the  utiliza- 
tion of  peat  in  the  United  States.  About  the  usual  number  of  com- 
t)anies  were  organized  and  glowing  prospectuses  were  issued,  but 
ittle  or  nothing  was  done  toward  the  development  of  the  peat  indus- 
try in  general.  Many  of  the  plants  that  were  in  operation  experi- 
mentally in  1905  closed  down  during  the  year,  so  that  at  the  end  of 
1906  it  IS  probable  that  there  were  rewer  plants  in  operation  than  at 
the  close  of  1905. 

No  one  questions  the  possibility  of  converting  a  fine,  dense,  homo- 
geneous peat  into  a  fair  quality  of  fuel  suitable  for  both  domestic 
and  steaming  purposes,  but  the  troublesome  conditions  connected 
with  the  work — conditions  which  have  caused  most  of  the  failures — 
are  the  excessive  cost  of  production  and  necessarily  low  price  of  the 
product'.  All  methods  of  handling  peat  so  far  devised  require  heavy 
machinery  and  considerable  hand  laDor,  and  both  of  these  are  expen- 
sive. Seemingly  the  only  way  to  improve  these  conditions  is  to 
manufacture  it  in  a  large  way  wholly  by  machinery. 

During  the  year  three  companies  have  reported  experimental  work — 
Winter  rark  Electric  and  Fuel  Company,  Orlando,  Fla.,  which  uses 
the  Leavitt  machine;  Wolverine  Peat  Fuel  Company  (Limited),  near 
Vicksburg,  Mich.,  which  uses  the  Dolberg  machine:  The  Lamertine 
Heat,  Light,  and  Power  Company,  near  Vicksburg,  Mich.,  which  uses 
a  machine  of  special  type  owned  by  the  company. 

The  method  of  handling  the  peat  is  essentially  the  same  in  all  of  the 

Klants  that  have  reported,  namely:  (1)  Digging  from  bog  either 
y  hand  or  machine ;  (2)  transporting  in  car  or  conveying  apparatus 
to  mill;  (3)  disintegrating  in  mill;  (4)  molding  into  bncks;  (5) 
drying  by  natural  exposure  until  the  water  is  reduced  to  about  15  or 
20  per  cent. 

The  Winter  Park  Electric  and  Fuel  Company  has  departed  from 
this  practice  slightly,  as  it  now  dispenses  with  the  molding  into  bricks, 
simply  dumping  the  disintegrated  peat  on  the  ground  and  letting  it 
dry  in  irregular  masses  which  later  are  broken  with  hammers  into 
lumps.  Tms  is  reported  to  give  excellent  satisfaction  and  to  save 
the  trouble  and  expense  of  bricking  the  wet  pulp.  It  has  the  dis- 
advantage, however,  of  taking  more  space  in  storage,  and  it  may  be 
possible  that  this  method  would  not  work  so  well  in  other  parts  of 
the  United  States  as  it  does  in  the  hot  climate  of  Florida;  but  it  is 
worth  considering,  as  it  eflFects  considerable  saving  in  the  cost  of 
manufacture. 

One  of  the  most  complete  plants  that  the  writer  has  seen  for  the 
manufacture  of  peat  into  fuel  is  that  of  the  International  Fuel  and 
Power  Company,  which  is  nearly  ready  for  operation  at  a  bog  located 
not  far  from  Ogdensburg,  N.  Y.  The  plant  is  built  on  a  large  dredge, 
and  the  progress  of  the  peat  through  the  machine  from  the  time  it 
leaves  the  bog  until  it  is  oelivered  in  the  form  of  briquettes  is  entirely 
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automatic.  -The  bog  is  located  on  the  east  side  i 
position  that  makes  dredging  operations  easy, 
h'om  the  bog  in  bucket  conveyors,  dropped  into 
integrating  machine,  passed  through  steam-jack 
off  moisture,  and  then,  while  hot,  is  briquetted  und( 
The  product,  according  to  the  claims  of  this  con 
than  5  per  cent  of  moisture.  This  plant  is  very 
built,  and  there  seems  to  be  little  doubt  that  bri 
cessfuUy  produced;  but  whether  they  can  be 
enough  to  compete  with  Pennsylvania  soft  coa 
seems  to  be  a  question.  Doubtless,  if  this  ope 
it  will  lead  to  the  utiUzation  of  many  other  pea 
New  York. 

As  reported  in  Mineral  Resources  for  1905,  Fl 
makes  an  excellent  fuel  for  the  manufacture  of  pr 
fully  as  good  results  as  Texas  and  North  Dakota  li 
of  tests  made  are  brieSy  as  follows : 


SUam  aiul  prixiiiecr-gas  te 


n  peal  and  U 


„.«.„.,. 

1 

Where  power  is  the  object  sought,  the  best  metl 
seems  to  be  to  convert  it  into  producer  gaa.  Tee 
to  be  sufficient  to  demonstrate  that  peat  can  be  u 
there  are  many  questions  yet  unsolved.  Probab 
portant  of  these  are  to  determine  the  maximum 
that  can  be  used  in  a  producer  and  whether  it  is  i 
grate  the  peat  and  mold  it  into  bricks. 

If  the  manufacture  of  producer  gas  from  peat 
mercially  successful,  central  power  plants  will 
lished  at  the  bogs  and  the  peat  triua  convert 
which  will  then  be  transmitteci  wherever  power  i 
way  the  cost  of  transportation  of  a  fuel  with  a  1 
moisture  will  be  avoided  and  the  power  will  be 
lai^e  or  small  amounts  wherever  needed. 

As  has  been  already  stated,  the  manufactured  f 
United  States  has  thus  far  been  experimental  onl 
are  therefore  of  little  value.  It  is  estimated,  how 
to  1,500  tons  were  produced  in  1906. 

During  the  year  there  was  imported  into  the 
short  tons  of  peat,  valued  at  $46,344.  This  was 
peat  moss  and  used  chiefly  for  stable  litter. 


PRECIOUS  STONES. 


By  Douglas  B.  Sterrett. 


INTllOI>UCTION. 

The  native  gems  of  southern  California,  as  tourmaline,  beryl,  kun- 
zite,  toi)az,  essonite,  etc.,  are  bein^  mined,  cut,  and  sold  in  some  quan- 
tity by  jewelers  of  San  Dieffo  and  Los  Angeles.  Good  lapidaries  are 
employed  at  both  towns,  and  the  cut  stones  are  retailed  in  tne  East  and 
abroad  as  well  as  locally.  The  greater  part  of  the  output  of  Califor- 
nia stones,  however,  is  shipped  East  for  cutting. 

In  Maine,  where  precious  stones  of  a  similar  class  are  mined,  the 
cutting  is  nearly  all  done  locally  and  the  sale  of  gems  is  limited  .chiefly 
to  the  State,  good  prices  being  realized  })v  retailing  to  tourists.  The 
discovery  of  kunzite,  or  lilac-colored  spoduniene,  at  Andover,  Oxford 
County,  Me.,  will  add  a  new  interest  to  the  gem  industry  of  that  State 
if  pieces  large  enough  for  cutting  are  found.  The  material  so  far 
found  has  come  from  near  the  surface  and  was  somewhat  fractured. 
It  is  hoped  that  better,  flawless  mineral  will  be  found  with  depth. 

Gem  tourmaline  and  beryl  are  mined  at  a  new  locality  near  Canyon, 
Colo.,  and  are  cut,  at  present  at  least,  largely  for  local  sales. 

Chrysoprase  is  known  to  exist  at  many  places  in  California  and  has 
been  mined  in  considerable  quantity.  There  was  a  large  production  in 
1906,  part  of  which  was  high-grade  material. 

There  has  been  a  large  decrease  in  the  production  of  turquoise  in  the 
Southwestern  States,  from  Texas  to  southern  California.  Several  of 
the  companies  formerly  operating  in  that  region  reported  good  mate- 
rial to  be  very  scarce,  and  many  companies  did  not  attempt  mining 
daring  the  year.  If  turquoise  is  to  be  a  popular  stone  this  season,  as 
is  reported  from  London  in  the  Jeweler's  Circular  Weekly,  the  scar- 
city of  the  native  stone  should  cause  a  revival  of  activity  in  the  develop- 
ment of  the  American  turquoise  deposits. 

The  discovery  of  gem  corundum  during  1906  in  the  gold  placers  of 
Washington  County,  Idaho,  adds  a  new  locality  for  the  occurrence  of 
blue  and  other  colored  sapphires  in  the  United  States.  Stones  of  con- 
siderable beauty  have  been  found,  and  it  is  to  be  hoped  that  predictions 
regarding  the  nnding  of  sapphires  in  quantity  and  in  other  parts  of 
the  State  will  prove  true. 

The  importation  of  diamonds  for  consumption  during  1906  again 
showed  a  Wge  increase  over  the  preceding  year;  and  this  in  spite  ot 
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a  7  per  cent  increase  in  value  for  rough  mater 
imports  of  rough  diamonds  is  tho  first  substantia 
and  indicates,  it  is  hoped,  an  expansion  of  the  cul 
country;  but  there  is  room  for  a  larger  field  of  wi 
not  only  in  cutting  smaller  stones,  but  in  cuttinj 
the  stones  imported  for  consumption. 

The  demand  for  domestic  fresh-water  pearls  1 
the  production  large,  but  it  can  not  be  accurateli 
chiefly  from  the  Mississippi  Valley  region.  A  pi 
tion  has  been  exported,  and  in  return  there  has 
of  nearly  two  and  a  half  million  dollars'  worth. 

AMBER. 

BURMA. 

The  production  of  amber"  in  the  Myitkyina  d 
considerably  greater  in  1905  than  in  1904,  owi 
peaceful  condition  of  the  country.  The  value, 
£9  15s.  to  £7  lOs.  per  hundredweight,  owing  to 
and  the  inferior  quality  of  the  material.  The  pn 
126  hundredweight,  valued  at  £945,  ns  againsi 
valued  at  £838,  in  1904. 

AZiritl'I'B  SANDSTONE. 


A  small  specimen  of  rich  doep-bluo  azurite  sa 
district,  Utah,  was  sent  to  the  Survey  by  Mr.  F. 
Bedford,  Mass.  It  is  thought  the  stone  might  b 
doorways  or  similar  ornamental  purposes.  Thi 
stone  would  probably  prohibit  ita  use  in  small 
would  be  difficult  to  give  the  stone  a  high  poll 
located  70  miles  from  a  railroad  station,  and  is  i 
trict.  Should  it  prove  attractive  and  a  demand  : 
that  a  supply  of  this  stone  could  be  obtained,  the 
been  quarried  in  any  quantity. 

BEBYL. 
NORTH  CAROLINA. 

In  North  Carolina  the  American  Gem  and  Pea 
their  aquamarine  mine  at  Spruce  Pine,  Mitchell 
of  the  year.  It  is  said  that  the  gem-bearing  port 
is  too  irregular  in  direction  and  contents  to  pay  t 

Aquamarine  and  golden  beryl  of  very  fine  cl 
found  from  time  to  time  in  the  South  Mountaii 
Most  of  the  material  has  been  obtained  from  neai 
in  many  cases,  somewhat  flawed,  though  stones  c 
found. 
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MASSACHUSETTS. 

Blue  and  yellow  beryls  of  good  gem  quality  were  found  at  Royal- 
ston,  Mass.,  auring  the  year.  One  crystal  of  blue  beryl  was  estimated 
bv  Mr.  H.  S.  Wuliams.  formerly  of  the  American  Gem  and  Pearl 
Company,  as  being  wortn  $200. 

^  COLORADO. 

Beryl  and  aquamarine  were  reported  from  the  tourmaline  deposit 
in  the  Boyal  Gorge  vicinity,  Colorado,  operated  by  Mr.  C.  A.  Begntol, 
of  Canyon. 

EMERALD. 
AUSTRIA. 

In  a  letter  from  Mr.  Arthur  Thompson  to  the  editor  of  the  Mining 
Journal  ,**  the  emerald  mines  of  Austria  are  briefly  described.  The 
mines  are  located  in  the  Salzburg  Mountains  at  an  elevation  of  over 
8,000  feet  above  the  sea  and  about  7  miles  from  Habach  station,  up 
the  Habach  Valley,  on  a  narrow-gage  railroad.  They  have  been  worked 
in  a  dilatory,  immethodical  way.  Their  value  may  be  judged  from 
the  fact  that  in  1902  about  68,000  carats  were  mined  by  six  miners  in 
less  than  four  months'  time. 

The  emerald-bearing  matrix  (a  micaceous  and  steatitic  lisht-gray  and  copper 
color  formation)  is  reached  by  four  levels  driven  into  the  steep  declivity  of  the  moun- 
tain, varying  in  depth  of  from  600  to  700  feet  below  the  top  of  the  divide  or  pass  of 
the  two  mountains  constituting  the  great  Legback  Valley.  The  emerald-bearing 
strata  are  defined  on  one  side  by  a  highly  homblendic  schist  and  a  massive,  well- 
marked  gneiss  formation  x>n  the  other,  while  in  some  parts  between  these  formations 
large  outcrops  of  serpentinous  and  other  magnesian  rocks  are  observable;  conse- 
quently the  ^neral  geological  make-up  of  this  valley  is  characteristic  of  the  richest 
emerald-bearing  strata  of  the  oldest  and  most  famous  emerald  mines  in  various  parts 
of  the  world,  especially  the  celebrated  and  ancient  Muzo  mines  of  the  United  States 
of  Colombia. 

The  greatest  depth  reached  in  the  workings  is  only  about  200  feet, 
though  it  is  expected  that  operations  will  be  carried  into  the  heart  of 
the  mountains. 

%  COLOMBIA. 

According  to  Mr.  Henry  C.  Granger,*  emerald  mining  in  Colombia 
is  a  Government  monopoly.  Short  leases  only  are  granted,  and  80 
per  cent  royalty  is  charged. 

Conditions  at  the  emerald  mines  of  Muzo,  Colombia,  are  described 
as  follows  by  an  English  engineer  who  examined  the  mines  for  the 
Colombian  Grovemment. 

The  mines  are  situated  in  the  State  of  Boyacd,  about  one  and  one-half  hours'  ride 
from  the  small  town  of  Muzo.  The  Muzo  district,  though  hot,  is  healthy;  water  and 
timber  are  abundimt,  and  the  land  is  fertile.    Labor  also  seems  to  be  easily  obtainable. 

The  emerald  deposits  vary  in  height  from  3,000  to  4,000  feet  above  tne  sea  level. 
Their  area  extends  over  many  leagues,  the  Government  property  alone  being  esti- 
mated at  40,000  hectares. 


a  Mining  Jour.  (London),  June  30, 1906. 
bEng.  and  Min.  Jour.,  Augnst  4, 1906,  p.  194. 
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Thero  has  been  for  some  time  &  scarcity  of  water  in  the  va 
district,  however,  a  number  of  small  etrMms  which  could  b 
means  of  a  ditch,  2  leHffuee  in  length,  would  give  a  large 
water  to  the  minra  from  a  high  level,  thus  giving  greater 
monitor  or  extending  the  preoent  tank  system.  6inc«  the  n 
on  this  ditch  has  been  It^im. 

The  further  improvements  recommended  to  the  Govemm 
report  include  a  dam  to  be  built  across  the  stream,  with  si 
when  neceeeary,  so  aa  to  sweep  away  the  d^bria,  which  i 
dangerous  extent,  a  sawmill  plant,  a  monitor  and  conne 
workmen,  etoreroocos,  etc.,  and  new  tools  and  mining  a] 
being  estimated  at  £20,000. 

He  also  advises  that  the  road  from  Simijaca  to  Hozo  ebou 
that  a  bridge  for  mule  traffic  should  be  built  over  the  river 

He  estimates  that  if  his  recommendations  are  carried  out, 
worked,  there  should  be  an  annual  profit  of  £200,000.    He 

K  opening  up  the  old  workings  on  the  other  side  of  the  val 
izo  mine,  another  and  probabljr  ef^nally  productive  mine 
considers,  indeed,  that  the  only  limit  to  the  production  wou 
coald  be  sold  without  seriously  reducing  the  price  of  emeisl 


CALTPORNITK  (TESUVlAIffr] 
CALIFORNIA. 

About  2  miles  east  of  Exeter,  Tulare  County, 
pact  vesuvianite  or  californite  has  been  opened  on 
bill,  500  feet  above  the  valley.  Mr.  Frank  L. 
State.^^  Geological  Survey,  who  examined  the  de; 
vein  varies  from  2  to  4  inches  in  thickness  and  lies  i 
veins  in  serpentine.  Some  material  was  taken  i 
about  20  feet  deep,  but  none  was  shipped.  In  a 
men  theetone  aprwars  to  have  been  brecciated  an 
again  by  flesh-colored  m^^esite  in  small  seams, 
lar  masses.  The  color  of  the  californite  is  a  near 
which  forms  a  pleasing  contrast  with  the  inclu 
flesh-colored  magnesite.  This  combination  woul 
in  small  ornaments  and  mosaics,  while  pieces  lar 
table  tops  and  similar  decorative  purposes  might 
ting  some  of  the  gray-green  to  greenish-black  si 
tbe  californite. 

CHRYBOPRA8B. 
CALIFORNIA. 

One  of  the  chrvsoprase  mines  in  Tulare  Count 
the  Himalaya  Minii^  Company  of  New  York,  w: 
year  by  Mr,  Frank  L.  Hess,  of  this  Survey,  who 
from  which  the  following  information  was  compi 

The  mine  is  situated  about  8  miles  southeast 
about  one-half  mile  south  of  Deer  Creek,  in  a  rou 
The  chrysopraae  veins  can  be  traced  some  distant 
the  top  of  the  hill.  The  country  rock  is  a  serpen 
area.  In  many  places  this  serpentine  is  badly  de< 
away,  while  in  others  it  forms  prominent  outc 
case  the  serpentine  has  been  rendered  more  or  1< 
tion.     In  some  places  it  has  the  shining  waxy  li 

Il%Va\Tl(lo>lT.^^A1laQW^.'¥^IImUY£■  1107. 
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varieties.  Often,  near  the  chrysoprase  veins,  the  serpentine  is  badly 
decomposed  and  is  stained  with  nickel.  The  chrjsoprase  is  found  in 
veinlets  and  veins  from  one-fourth  inch  to  8  or  10  inches  thick,  cutting 
through  the  serpentine. .  The  color  of  the  chrysoprase  varies  consid- 
erably in  different  veins  and  in  different  parts  of  the  same  vein.  In 
some  cases  the  middle  portion  has  a  fine  green  color  of  the  valuable 
shade,  while  in  others  gem  material  may  occupy  any  portion  in  the 
vein.  The  greater  part  of  the  larger  veins  is  not  of  good  gem  quality, 
and  the  be:^  material  is  confined  chiefly  to  the  thin  vems  or  the  thinner 
portions  of  the  veins. 

The  main  workings  are  on  the  south  side  of  the  hill.  They  consist 
of  two  shallow  open  cuts,  extending  probably  20  to  25  feet  into  the 
hillside,  where  they  meet,  and  about  15  feet  deep  in  the  deepest  part, 
with  other  smaller  openings.  Much  good  chrysoprase  is  obtained  as 
float  by  plowing  up  and  harrowing  the  land  lower  down  on  the  gentler 
slopes  of  the  hill.  In  this  way  the  loose  rocks  are  turned  up,  and, 
after  exposure  to  the  rain,  the  good  chrysoprase  is  readily  picked  out. 
The  operation  is  then  repeated  and  another  crop  gatherea. 

It  is  reported  that  from  this  mine  about  3  tons  of  material  have  been 
shipped  from  which  it  was  said  about  300  pounds  of  gems  could  be  cut. 
That  portion  unsuitable  for  gem  purposes  is  to  be  ship|)ed  to  Germany 
for  cutting  into  slabs  for  mosaics.  Jjarge  masses  of  silicified  serpen- 
tine, weigning  several  hundred  pounds,  with  light-colored  chrysoprase 
veins  an  inch  oi'  less  thick  are  to  be  shipped  also.  In  a  fire  on  the 
property  during  the  year,  nearly  4  tons  of  chrysoprase  ready  for  ship- 
ment were  burned  and  practically  destroyed.  Much  of  it  lost  its  color 
and  was  so  badly  cracked  by  the  heat  as  to  be  valueless. 

On  the  north  side  of  the  hill  opal  veins  have  also  been  found  in  a 
decomposed  serpentine.  The  veins  are  all  small,  ranging  in  thickness 
from  an  inch  down.  In  some  cases  the  opal  has  a  green  color,  like 
that  of  the  chrysoprase,  and  is  called  chrysopal. 

The  same  company  has  operated  chrysoprase  mines  at  Venice  Hill, 
about  10  miles  east  of  Visalia  and  near  Exeter.  These  deposits  are 
about  35  miles  and  28  mil^s  respectively  north-northwest  of  the  Deer 
Creek  deposit.  -  Small  deposits  are  also  reported  on  White  River 
26  miles  south  of  Porterville,  but  their  value  is,  so  far,  doubtful. 
Beautiful  specimens  of  chrysopal  are  found  in  a  serpentine  hilltop 
just  east  of  Piano,  about  li  or  2  miles  south  of  Porterville,  but  it  is 
not  known  to  have  been  used  commercially. 

I>lAMONI>. 

PROSPECTING  IN  THE  UNITED  STATES. 

Authentic  reports  of  the  finding  of  diamonds  in  Arkansas  during 
1906  were  received  at  this  office,  and  there  were  rumors  of  diamond 
discoveries  in  the  localities  mentioned  in  the  following  paragraphs. 
A  report  on  the  Arkansas  discoveries  is  appended  to  this  paper. 

CaUfomia. — The  discovery  of  what  has  been  called  a  "diamond 
t)ipe"  near  Oroville,  Cal.,  by  Mr.  M.  J.  Cooney,  has  caused  consider- 
able comment  in  various  papers  both  East  and  West.  The  deposit  in 
question  was  found  along  flie  west  bank  of  Feather  River,  about  a 
mile  north  of  Oroville,  in  ground  from  which  20  to  60  feet  of  alluvium 
had  been  washed  off  during  hydraulic  gold-mining  o^i»ii\AO\i^«    ^^!^^ 
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outcrop  is  being  vigorously  prospected,  and  it  is  e 
experimental  washing  plant  will  be  installed.  Mr 
ni^ed  specimens  of  certain  rocks  he  considered 
formation  near  Oroville  and  to  be  identical  with 
associated  rocks  of  South  Africa.  The  specimi 
were  soft,  highly  serpentinized  rocks  whose  origi 
be  determinea.  In  a  thin  section  under  the  micr 
found  to  contain  rounded  crystals  of  some  minen 
entirely  altered  to  serpentine.  The  section  conta 
serpentine  throughout,  with  some  in  little  streaksi 
were  small  fragments,  apparently  a  variety  of  feld 
crystals,  mostly  lost  in  grinding.  In  hand  specin 
rock  have  a  brecciated  appearance,  while  other  p 
a  more  even  texture.  The  color  is  dull,  rangin 
bluish  green  to  bluish  black.  Slickenside  partmg 
in  various  directions  through  the  small  pieces  exi 
of  two  other  types  of  rock  were  "  bull's-eyes,"  or 
-  concentric  layer  structure,  and  concretions  or  no( 
bonate.  The  ''bull's-eyes"  range  in  size  from  thi 
have  been  formed  by  the  weathering  of  a  fine-graii 
ably  of  the  basalt  or  diabase  family.  It  has  a  fine 
witn  a  slight  development  of  amygdules. 

Accordmg  to  Mr.  Cooney,  the  "bull's-eyea"  an 
found  on  the  surface  and  to  a  depth  of  20  feet,  mi 
terial  and  somewhat  cemented  together.  This  g 
to  soft  yellow  ground  at  25  feet.  The  yellow  gi 
>  depth  of  40  feet,  where  a  semisilicepus  stratum, 
'floating  reefs' encountered  in  the  diamond  chut^ 
Africa,  was  met.  Below  this  came  in  the  "blui 
above.  The  following  minerals  are  reported  bi 
Oroville  serpentine  or  "blue  "and  "yellow"  eartl 
minerals  commonly  associated  with  the  diamom 
Menaccanite,  magnetite,  olivine,  garnets,  spinel  i 
chrysoprase,  agate  and  other  forms  of  chalc^ony 

The  specimens  sent  to  the  Survey  by  Mr,  Coot 
earth  "of  the  Oroville  locality  do  not  hear  much 
genuine  kimberlite  of  South  Africa.  Points  of  lib 
sive  serpen  tinization  in  each,  a  general  bluish-gre 
hie  brecciation  of  the  California  rock  compare 
extreme  brecciation  of  the  kimberlite.  On  the  otb 
appearance  of  the  two  rocks  on  close  inspection  i 
California  serpentine  apparently  does  not  contain 
types  of  rocks  forming  toe  walls,  while  the  kimb 
in  quantity,  as  black  shale,  conglomerate,  quartz 
The  numerous  plates  of  biotite  common  in  the  t 
not  oljserved  in  the  California  rock.  The  pres 
material  in  the  California  serpentine  indicates  a  qti 
rock  from  the  kimberlite.  The  latter  is  regardet 
volcanic  peridotite  breccia,  with  the  sei'pentine  pr 
a  less  basic  rock,  possibly  of  the  gabbro  or  diori 
can  be  learned,  the  presence  of  "bull's-eyes"  is  not 
of  the  South  African  diamond  mines,  while  the 
concretions  is  not  Umvted  to  the  outcrop  of  diomt 
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is  common  to  large  areas  of  the  countiy  around  Kimberley ,  where  rocks 
other  than  kimberlite  outcrop. 

It  seems  likely  that  the  outcrop  of  rock  near  Oroville,  designated 
"kimberlite"  by  Mr.  Cooney,is  a  portion  of  one  of  the  belts  of  serpen- 
tinized  amphibolite  schists  running  through  the  country  in  a  northwest 
direction,  as  mapped  in  the  geological  folios^  of  this  Survey  by  Turner, 
Lindgren,  and  Becker.  The  alluvium  has  been  washed  oflp,  exposing 
a  portion  of  such  a  belt,  which  has  been  mistaken  for  a  pipe  formation, 
since  it  is  exposed  over  a  limited  area.  The  rock  formation  including 
the  region  a  mile  north  of  Oroville  represents  a  highly  metamorphosed 
series  of  basic  rocks  which  have  yielded  amphibolite  schists  and  ser- 
pentine. In  this  formation  are  included  diabase-porphyrites  which 
would  readily  furnish  such  specimens  as  the  "bull's-eyes"  described 
above. 

Many  authenticated  finds  of  diamonds  are  on  record  in  Butte  County, 
Cal.*  Some  of  these  have  been  along  Feather  River  not  very  far  from 
Oroville.  The  majority  have  come  from  Cherokee  Flats,  north  of 
Oroville,  where  Mr.  Cooney  and  his  associates  own  other  land  on  which 
they  expect  to  prospect.  Since  the  presence  of  diamonds  is  well 
established  for  tnis  part  of  California,  it  remains  for  some  one  to 
locate  them  in  the  matrix.  Just  what  the  nature  of  that  matrix  will 
be  is  not  known.  It  may  not  be  a  typical  kimberlite  rock  and  in  the 
form  of  a  volcanic  neck,  but  one  of  the  other  great  varieties  of  basic 
i^eous  rocks  so  plentiful  in  the  region.  It  has  not  been  proved  that  a 
kimberlite  formation  is  essential  to  tne  occurrence  of  diamonds,  nor  that 
where  such  a  rock  exists  it  must  carry  diamonds.  Several  rock  out- 
crops are  known,  as  in  Elliott  County,  Ky.,  and  Kakanui,  New  Zea- 
land, where  there  are  basic  rocks  almost  identical  in  appearance  to 
kimberlite  around  which  no  diamonds  have  as  yet  been  found.  On 
the  other  hand,  diamonds  occur  in  a  matrix  of  hornblende-diabase  near 
Inverell,  Australia.  Since  the  composition  of  many  of  the  rocks  of 
the  Oroville  region  is  not  very  unlike  this,  it  may  be  that  the  diamonds 
will  some  day  be  found  in  a  matrix  of  similar  type  in  that  region. 

Kentucky. — The  revival  of  interest  in  the  kimberlite  rocl:  forma- 
tions of  Elliott  Countv,  Ky.,  was  not  abated  in  1906.  The  Kentucky 
Diamond  Mining  and  Development  Company,  which  owns  the  out- 
crop of  the  kimberlite  on  Isom  and  Critches  creeks,  has  arranged  for 
a  complete  washing  plant  similar  to  those  used  in  South  Africa.  This 
plant  18  at  present  (May,  1907)  under  construction,  and,  it  is  expected, 
will  be  ready  to  make  a  thorough  test  of  the  deposit  within  a  few 
months.  The  company  disclaims  the  knowledge  of  an^  diamonds 
having  been  found  on  its  property.  Pyrope  garnet,  diopside,  and 
olivine,  however,  all  of  gem  Quality,  have  oeen  found,  along  with 
other  minerals  associated  with  diamonds  in  South  Africa. 

Wisconsin. — The  discovery  of  a  diamond  field  near  Plum  City,  Wis., 
has  been  reported.^  It  is  said  the  deposit  lies  outside  of  the  area  of 
glacial  drift.  As  yet  there  has  been  no  confirmation  of  these  news- 
paper reports. 

aGeologic  Atlas  U.  S..  folio  17  (Marysvilie),  folio  18  (Smartsville) ,  and  folto  43  (Bidwell  Bar).  V.  S. 

ftTtimer,  H.  W.,  Diamonds  of  California:  Am.  Geol.,  vol.  23, 1899,  p.  1«2. 
«  Jew.  Circ.  Weekly,  October  8, 1906. 
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In  Csnada  a  large  diamond  was  reported  <*  f ou 
district,  though  the  report  has  not  been  authenti 
trace  the  diamonds  found  in  the  glacial  drifts  of  C 
igan,  and  Wisconsin  back  to  their  original  source 
successful.  Dr.  Robert  Bell,*  of  the  Canadian  set 
siders  the  source  of  the  diamonds  found  in  tnei 
north  of  Lake  Superior,  where  there  is  a  volcanic  a 
rock  and  shales  containing  carbonaceous  matter  ar 
from  this  area  would  have  been  carried  hy  the  i( 
course  as  the  jasper  conglomerate  bowlders  which 
diamonds  and  have  come  from  the  extreme  easte 
Superior  region.  In  the  Muskoka  district,  eas 
peridotite  rocks  cut  shales  carrying  carbonaceous 
conditions  similar  to  those  in  South  Africa. 

SOUTH  AFRICA. 

De  Beers  Consolidated  Mines.' — According  to  tl 
report  of  the  De  Beers  Consolidated  Mines  operat 
1906  were  pushed  with  increased  activity.  The 
blue  ground  at  all  the  mines — De  Beers  and  Kii 
Bultfontein,  and  Dutoitspan— was  8,144,979  loads, 
in  1905;  and  the  total  quantity  washed  was  5',625, 
5,128,015  in  1905.  Thi.s  leaves  a  remainder  of  6, 
floors,  an  increase  of  2,519,387  during  the  year, 
ber  of  carats  recovered  per  load  was  sligntly  1 
mines  than  during  the  previous  year,  though  this 
by  the  increased  value  of  the  diamonds  per  carat  s 
ber  of  loads  washed.  The  increase  in  the  numl 
came  chiefly  from  the  Dutoitspan  and  the  Bult 
the  others  treat«d  less  than  during  1905.  Ci 
increase  in  the  total  value  of  diamonds  produce( 
the  Dutoitspan  and  Bultfontein  mines,  with  a  sn 
the  Wesselton.  An  increased  quantity  of  taili 
treated  during  the  year,  with  a  corresponding  inci 
and  value  of  diamonds  obtained  from  such  mat< 
and  value  of  diamonds  thus  obtained,  however,  did 
a  smaller  quantity  of  tailings  treated  in  1904. 

The  total  amount  of  blue  ground  in  sight  foi 
close  of  the  year  was  64,315,580  loads,  as  against 
1905,  This  does  not  take  into  consideration  thep 
to  which  the  mines  can  be  profitably  worked  belo 
levels.  At  the  same  rate  of  washing  per  year  as  i 
eleven  years  to  exhaust  the  minea  above  their  p 
and  with  the  same  rate  of  yield  and  valuation  the 
uct  worth  £64,000,000. 

The  tive-year  contract  with  the  diamond  syn( 
close  of  the  year  1906,  but  was  renewed  for  the  sai 
even  more  advantageous  terms.    The  market  rem 

a  Jew.  Ctrc,  Weekly,  August  1, 1906. 

b  AbStncttTomloai.C&n.  His.  lufit.,  In  Eng.  and  HIn.  Jour.,  N 
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demand  for  diamonds  has  increased  so  greatly  that  the  management 
found  it  necessary  to  extend  washing  operations.  The  sale  of  diamonds 
realized  £5,607,718,  as  against  £4,802,844  in  1905.  The  net  profits 
amounted  to  £2,937,509,  from  which  the  amount  distributed  in  divi- 
dends was  the  same  as  in  1905,  £1,800,000,  and  £916,057  were  carried 
forward.  The  company  found  it  necessary  to  lay  aside  £500,000  to 
meet  the  English  income  tax,  levied  since  1901,  should  it  be  compelled 
to  pay  this  second  tax  in  the  mother  country  after  paying  one  to  the 
colony. 

Transvdol  dminond  mines. — According  to  the  annual  report  of  the 
government  mining  engineer  of  Transvaal  for  the  fiscal  year  1906 
5ie  production  of  diamonds  came  principally  from  volcanic  pipes,  with 
some  from  alluvial  deposits.  The  total  output  in  1906  was  2.610,084 
loads  washed  (including  104,623  loads  from  alluvial  deposits),  which 
yielded  758,406  carats  of  diamonds,  valued  at  £968,229,  as  against 
1,568,077  loads  washed  (including  120,827  loads  from  alluvial  deposits), 
which  yielded  995,002  carats  of  diamonds,  valued  at  £1,198,530,  in 
1905. 

The  Premier  Diamond  Mining  Company  (Limited),  contributed  by 
far  the  largest  part  of  the  diamond  production  of  Transvaal  and 
earned,  durmg  the  ^ear  ending  with  October,  1906,  a  profit  of  £673,349. 
Two  other  companies  operating  pipes  in  the  Pretoria  district  that  con- 
tributed to  the  diamond  production  were  the  Kaalfontein  and  the 
Montrose  Diamond  Mining  companies  (Limited).  The  new  alluvial 
deposits  along  the  Vaal  River,  opened  for  mining  in  June,  1906,  have 
not  come  up  to  expectations. 

One  of  the  promising  diamond  mines  of  the  Transvaal  is  the  Roberts 
Victor,  which  was  discovered  early  in  1905;  it  made  a  profit  during 
the  last  six  months  of  1906  of  £39,045.^  The  average  yield  per  load 
of  ground  washed  was  0.7  carat. 

The  Vorspoed  is  another  Transvaal  diamond  mine  of  recent  (Sep- 
tember, 1905)  discovery  and  proved  value. 

BRAZIL. 

The  following  summary  of  the  diamond-mining  conditions  in  Brazil 
is  given  by  M.  Arrajado  K.  Lisboa:  * 

The  diamantiferous  district  is  very  large.  It  extends  from  Matto-Grosso  to  Bahia, 
crossing  the  states  of  Goyaz  and  Minas-Geraes,  which  is  the  principal  center  of  the 
industry.  A  French  company  until  recently  explored  the  Boa-Vista  mines,  near 
Diamantina,  and  at  present  an  English  com{)any  operates  the  Agua-Suja  mines,  fiaga- 
gem,  but  operations  are  still  in  the  installation  st£^. 

Lately  several  diamond-dredging  claims  of  Brazil,  on  the  river  Jequitinhonha,  the 
diamantiferous  river,  have  been  examined  by  American  companies.  On  the  river 
Coxipo,  in  Matto-Grosso,  many  diamonds  have  been  gathered  with  the  gold,  and 
with  appropriate  plant,  diamond  dredging  may  offer  very  satisfactory  results  when 
competently  directed. 

Carbons  exist  in  the  diamantiferous  district  of  Bahia,  named  Chapada  Diamantina. 
There  is  no  systematic  exploration,  the  diamonds  being  found  by  the  garimpeiros  or 
washers,  who  employ  primitive  processes.  Carbons  being  of  comparatively  high 
value  their  presence  m  the  diamantiferous  alluvials  of  Bahia  with  the  diamond  has 
given  an  added  importance  to  these  deposits  during  the  last  few  years. 

New  alluvial  diamond  deposits  were  repoi-ted  at  Douradinho,  dis- 
trict of  Coromandel,  listrella  do  Sul.  The  stones  are  perfectly  limpid 
and  of  very  fine  quality,  and  bring  good  prices. 

a  Mining  Jour.  (London).  March  30. 1907. 
b£ng.  and  Mln.  Jour.,  March '2,  IWH. 
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AccordiQ^  to  Mr.  Francis  C.  Nicholas",  ma 
deposits  of  Brazil  could  be  worked  bj  dredging. 

Nearly  all  of  the  diamonds  found  in  B^ia,  £ 
carbons,  are  sent  to  Paris.*  The  yearly  export 
from  1899  to  1902,  after  which  they  fell  off.  Tht 
trade,  however,  was  better  during  1906.  The  y 
carbons  from  Bahia  is  estimated  at  30,000  carat 
Paris  for  distribution,  about  10,000  carats  being  ' 

With  the  increasing  piice  of  diamonds  and  the 
mines  to  overstock  the  market,  there  has  been  m 
pecting  and  searching  for  these  stones  in  many 
during  1906.  At  the  same  time,  according  to 
Anderson^  of  Rio  de  Janeiro,  stock-jobbing  coi 
the  diamond  fields  of  Brazil  for  the  promotion  of 
lations  and  have  sold  much  stock  in  London,  New 
In  many  cases  they  have  had  bad  titles  for  their 
know  its  location.  The  diamonds  occur  in  sc 
pockets,  often  in  places  difficult  to  reach  with  m 
ment  necessary  for  mining.  Preliminary  or  has 
not  suffice  to  prove  the  richness  of  a  deposit,  an 
monev  is  necessary  to  have  the  propeHies  exa] 
testea. 

Writing  at  a  later  date,**  Consul  Anderson  sta 
ditions  are  becoming  better  and  that  the  bulk  of  ■ 
tion  from  the  Diamantina  district  still  goes  to 
though  American  mining  concerns  are  purchasing 
stones  and  increasing  the  imports  into  the  Unitf 
duction  of  diamonds  can  not  be  given  with  any 
since  the  State  government  imposes  a  tax  on  alf  f 
the  producers  try  to  avoid  this  by  keeping  ho  r 
or  sales.  The  average  production  of  the  Diami 
mated  at  about  5,000  carats  per  month,  valued  al 
per  carat  in  the  rough. 


The  output'  of  diamonds  in  India  is  given  for  1 
valued  at  £2,474,  as  against  286.48  carats,  valuec 
The  industry  furnishes  employment  to  1,890  pers' 

The  mode  of  occurrence  of  the  diamonds  in  the 
especially  in  Panna,  is  fully  described  by  Mr.  E. 
Records  of  the  Geological  Survey  of  India  for  10! 

NEW  SOUTH  WALES. 

An  interesting  discovery  of  diamonds  in  matri 
Oakey  Creek,  near  Inverell,  New  South  Wales.? 
driving  a  tunnel  through  a  granite  hill  to  penetrate  1 
leaddepositof  stream  tin  and  alluvial  diamonds.    1 

iMin.  World.  Mar  — — 

"Jew.  Clrp.  Week! 
oU. S. Dally  CoDB...., 
"Hem,  Mayl5.  ISOT. 
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blende  diabase  dikes,  standing  nearly  vertical,  were  cut  through. 
The  first  one  was  about  26  feet  thick;  the  other  two  were  smaller.  In 
the  middle  of  the  first  dike  a  diamond  of  about  one-half  carat  weight 
was  found  embedded  in  solid  intrusive  rock.  Three  more  small  dia- 
monds were  later  picked  out  of  the  more  decomposed  diabase  after  it 
had  been  exposed  to  the  weather  for  some  time.  One  of  these  stones 
has  corrosion  hollows  on  the  surface  filled  with  portions  of  the  horn- 
blende diabase  matrix. 

These  specimens,  one  with  the  diamond  still  in  the  matrix,  were 
exhibited  before  the  geological  section  of  the  British  Association  for  the 
Advancement  of  Science,  and  the  mode  of  origin  was  discussed.  Sir 
William  Crookes  thought  the  diamonds  had  probably  formed  originally 
under  absolutely  nonoxidizing  conditions,  as  would  be  found  in  molten 
iron.  Arguments  brought  against  Crookes's  theory  that  the  diamonds 
were  originally  formed  from  molten  iron  were  that  Doctor  Fried- 
lander,  of  Berlin,  had  made  microscopic  diamonds  by  stirring  molten 
olivine  (not  very  different  in  composition  from  the  Inverell  hornblende 
diabase)  with  a  graphite  rod,  ana  that  the  diamonds  were  found  in  the 
Novo-Urei  meteorite  of  Russia,  which  was  composed  chiefly  of  sili- 
cates. The  general  opinion  seemed  to  be  that  tne  hornblende  basalt 
might  well  be  the  original  matrix  of  the  diamond,  without  the  neces- 
sity of  assuming  deeply  buried  masses  of  metallic  iron  which  were 
subsequently  absorbed  by  the  hornblende  basalt. 

Consul  F.  W.  Goding  reports"  from  New  Castle,  New  South  Wales, 
that -rough  diamonds  have  been  found  lately  in  Queensland  ranging 
from  1  to  5  carats  in  weight.  The  finds  have  not  been  numerous,  and 
since  European  and  American  merchants  have  judged  them  to  be  of 
inferior  quality  exploration  has  not  been  pushed  vigorously. 

Another  locality  for  diamonds  in  Australia  has  been  reported*  on 
the  eastern  slopes  of  the  Nandewar  Range,  toward  Bingara,  where  it  is 
said  a  blue  diamond  was  found  and  sold  locality  for  £5.  At  Sydney  it 
brought  £32  10s. 

TASMANIA. 

During  1906  a  diamond  is  reported  to  have  been  found  on  the  west 
coast  of  Tasmania,  at  Lon^  Plains.  According  to  Mr.  W.  H.  Twelve- 
trees,  government  geologist,  the  presence  of  ultra-basic  rocks  and 
carbonaceous  shale  may  point  to  diamond-bearing  rock  being  found  in 
the  region.  The  diamond  found  weighed  about  one-eighth  carat.  It 
was  an  octohedral  crystal,  with  a  peculiar  greenish-yellow  tint  at  the 
points. 

NEW  ZEALAND. 

Specimens  labeled  ''gem  sands"  of  Kakanui^  were  collected  some 
years  ago  by  the  late  Professor  Ulrich,  of  the  Otago  School  of  Mines, 
with  the  idea  that  gems  might  be  found  tussociated  with  these  sands  at 
some  future  time.  Careful  inquiry  has  failed  to  discover  in  the 
Kakanui  region  more  than  a  few  sapphires  of  indifferent  quality;  a 
jasperoid  rock,  containing  green,  3^ellow,  and  red  bands;  and  the  ''gem 
sands"  themselves.     The  origin  of  the  gem  sands  has  been  traced 

aU.  8.  Daily  Cons.  ReptB.  No.  2819,  March  16, 1907. 
^Mining  Jour.  (London),  May  11, 1907. 

^Thompson.  J.  Allen,  Qem  sands  of  Kakanui:  Tran.s.  and  Proc.  New  Zealand  Innt.,  vol.  38,  190& 
pp.  4SMli6. 
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back  to  a  volcanic  breccia  outfioppiii(r  in  several 
This  breccia  contains  all  the  minerals  found  in  I 
similar  in  appearance  and  composition  to  the  kim 
Africa.  In  the  latt«r  country  the  kiraberlite  oct 
of  old  craters.  At  Kakanuj  the  breccia  is  sti 
represents  a  submarine  flow.  In  such  a  case  pi] 
the  region,  though  buried  under  the  flow. 

Though  diamonds  can  not  be  predicted  for  %h 
be  surprising  if  they  are  found. 


In  Netherlands  Borneo,  according  to  ^'  Le  Dio 
diamonds  found,  but  there  are  several  cutting 
the  stones  are  cut  verv  cheaply.  At  least  30 
cleavers  are  at  work.  The  cut  stones  are  bough 
and  are  shipped  to  Java,  Singapore,  and  Siam. 
found  in  Borneo  and  Australia  are  cut,  but  ab* 
import«d  from  South  Africa.  There  was  much 
ing  for  diamonds  in  Netherlands  Borneo  during 
states  that  stones  were  found  plentifully  at  Tai 
•liRging  operations  were  being  carried  on  near 
west  Borneo. 

NOTES    ON    THE   DIAMOND   IND1 

Income  tax  on  DeBeers  Conuxiny. — The  Britis 
an  income  tax  against  the  DeBeers  Consolidated 
only  for  the  year  1906,  but  for  several  years  p 
was  tliat  the  greater  part  of  the  company  s  busir 
London,  and  that  it  snould  be  taxed  there  accoi 
the  tax  already  paid  to  the  Cape  Colonv  goverr 
amounts  to  over  £100,000  a  year,  and  tW  total 
bring  it  up  to  over  £600,000.  Since  this  tax  is  co 
was  some  talk  of  the  diamond  syndicate  moving 
don  to  avoid  paying  the  double  tax.  -  America 
one-half  of  the  company's  diamond  output,  whi 
only  about  one-sixtn.  Accordingly,  it  was  sas 
be  good  policy  for  the  company  to  move  its  1 
York.  The  tax,  amounting  to  something  like  £& 
however,  and  it  is  not  probable  that  tnis  step 
present  time  at  least. 

Diamond  cutting.— The  question  of  the  establl 
cutting  industry  in  South  Africa  was  much  a^ 
papers  of  the  colonies.  It  vras  argued  that  if  an 
carat  should  be  placed  on  all  rough  diamonds  ex] 


the  mining  companies  and  the  diamond  syndicat 
establisnments  in  the  colonies  to  escape 
upation  would  be  supplied  for  some  15 


lat^e  additional  revenue  would  be  earned  on  the 
It  IS  not  likely,  however,  that  the  diamond  cuttc 
from  their  homes  in  their  native  lands  unless  thej 
increased  salaries  over  what  would  be  required  t 
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cost  of  living  in  South  Africa.  It"  liaa  been  calculated  that  from  the 
increased  revenue  for  diamonds  cut  in  South  Africa  wages  only  about 
twice  those  obtained  in  Holland  and  Belgium  could  be  paid  for  cut- 
ting, while  the  cost  of  living  is  at  least  three  times  as  high.  No 
company  mining  diamonds  in  South  Africa  obtains  £1  per  carat  for 
its  stones,  and  consequently  no  company  could  afford  to  pay  such  an 
export  tax.  Of  course  the  cutting  would  have  to  be  done  chiefly  by 
artisans  from  abroad  for  some  time  to  come,  since  it  takes  live  years 
in  Europe  for  an  apprentice  to  become  anything  like  an  expert  cutter, 
and  the  whoU  v  uninitiated  class  in  South  Africa  could  not  be  drilled 

?[uickly.  A  later  report  *  announces  that  an  association  has  formed 
or  the  object  of  establishing  a  permanent  diamond-cutting  industry 
in  Cape  Colony. 

There  has  been  considerable  unrest  among  the  diamond  cutters  in 
New  York  and  in  Europe.  The  labor  unions  have  demanded  increased 
pay  and  shorter  hours  in  both  countries.  An  agreement  was  reached 
early  in  the  present  year  (1907)  between  the  diamond  manufacturers 
of  America  and  the  Diamond  Workers'  Protective  Union,  to  last  until 
May  1,  1908.  There  was  about  a  10  per  cent  increase  in  wages  in  all 
departments,  affecting  the  400  employees  in  New  York.  The  new 
scale  of  wages  provides  from  $30  to  $65  per  week  for  polishers,  $43  to 
$90  for  cutters,  and  $35  to  $48  for  setters.  More  diamond  cuttei*s  are 
coming  from  Antwerp  on  account  of  the  higher  pay  in  this  country. 
If  wages  are  raised  in  Europe  to  hold  the  cutters  there,  the  manufac- 
turers in  this  cx)untry  will  be  able  to  compete  with  those  abroad  in  cut- 
ting still  smaller  stones  instead  of  those  only  of  one-half  carat  or  more, 
as  at  present. 

The  diamond  markets  were  very  strong  throughout  the  vear,  even 
with  the  increase  of  7  per  cent  on  the  rough  material,  and  tne  demand 
seems  to  have  been  in  excess  of  the  supply.  Several  large  purchasei-s 
of  diamonds  have  reported  great  difficulty  in  securing  all  the  stones, 
of  the  desired  quality,  needed  to  meet  their  requirements.  It  seems 
likely  that  the  scarcitv  of  large  stones  and  material  in  general  and  the 
increased  pay  demanded  by  the  diamond  cutters  may  bring  about  still 
another  increase  in  the  price  of  diamonds. 

The  opinion  has  been  expressed  that  there  would  be  employment  for 
nearlv  four  times  as  many  diamond  workers  in  New  York  as  at  pres- 
ent ii  the  manufacturers  would  cut  stones  of  smaller  size  and  of  less 
desirable  quality.  This  ought  to  be  possible,  since  it  is  said  that  the 
10  per  cent  duty  on  cut  stones  over  the  rough  material  gives  the 
American  manufacturer  a  fair  margin  over  the  extra  cost  of  labor  in 
New  York. 

Metric  carat. — The  use  of  a  carat  consisting  of  200  milligrams  in 
place  of  one  of  about  205  milligrams  for  weighing  diamonds  and  pre- 
cious stones  was  proposed  by  C\  E.  Guillaume^of  Sevres.  This  is 
called  the  "metric  carat"  and  is  intended  to  simplify  the  change  from 
an  ordinary  system  of  measures  t/O  that  used  in  weighing  gems.  The 
"metric  camt"  has  been  approved  by  the  International  Committee  of 
Weights  and  Measures,  and  some  progress  has  ])een  made  in  its  use. 

a  "The  diamond-cutting  industry,"  by  a  student  of  facb^:  Mining  Journal  (London),  January  19, 
1907. 
l»  Jew.  Ciro.  Weekly.  May  22, 1907. 
c  Idem,  November  7, 1906. 
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The  "sun  ray."" — A  new  form  of  cutting  for  ( 
"sun  ray,"  haa  been  invented  by  Herbert  Cooi« 
the  new  cut  are  thiit  it  gives  smaller  loss  in  cuttii 
liancy  and  better  color  t^an  in  the  ordinair  "brill 
shape  of  the  sun  ray  is  similar  to  that  of  the  brillii 
tion  of  more  weight  left  above  the  girdle.  There 
the  girdle,  as  against  33  in  the  brilliant;  both  fo 
below  the  girdle.  The  facets  above  the  girdle  are 
a  double-crown  effect.  The  upper  crown  is  the  sau 
while  the  lower  crown  is  cut  at  a  different  angle, 
point  where  7  facets  meet  midway  between  the  tab 
gives  a  rose  effect.  This  rose  effect  is  produced 
the  stone.  Since  each  rose  acts  as  an  individua 
enters  and  is  reflected,  causing  a  great  improve 
brilliancy. 

Diamonds  in  electrical  apparatu».~~A.\a.TgexmTa\i 
are  used  in  the  electrical  industry.^  Attention  ha; 
fact  by  the  protest  made  by  a  large  electrical  mam 
against  a  duty  being  charged  on  the  importation  ■ 
trial  purposes.  The  stones  in  question  were  bro 
been  advanced  in  value  by  being  cut  and  polished 
were  intended  for  bearings  in  electric  meters,  whe 
friction  is  desired. 


Almajidite. — Mr.  C.  A.  Beghtol  reports  the  op 
for  almandite  garnets  about  2  miles  from  Canyon 
are  said  to  be  of  fine  quality  and  in  large  quantity 
been  marketed  as  yet. 

EiSfmite. — Beautiful  essonite  garnets  have  beei 
California  and  over  the  line  in  Mexico, 

Purope. — The  pyrope  garnets  brought  in  from  » 
the  Navajo  Indian  Reservation  compose  the  main  i 
tion  of  that  stone. 

jADie. 

BURMA. 

The  production  of  jade  (jadeite)  in  Upper  Burn 
was  3,7T8  hundredweight,  valued  at  ^£50,726, 
hundredweight,  valued  at  ^45,474,  in  1905,  The 
are  in  the  district  of  Myitkyina,  in  Upper  Burma 
of  the  output  ia  exported  from  Rangoon,  though  a 
land  to  China.  It  is  said  that  the  jade  industry 
stimulated  by  a  railroad  built  from  Manyasrik  1 
mining  district. 

According  to  Consul-General  Amos  P.  Wilder', 
impossible  to  secure  light-green  uncut  jade  excep 
Canton  is  the  center  of  trade  for  soutnei     "' " 


II  Chini 

iJew.  Clrc.  WeeklT,  Auguetl.  IMe. 
CWeBlemElecWolan.lJsyl,  1907. 
oRec.  Qeol.  eurvey  India,  vol,  M.pt.  2. 1(06,  p. 
'IBnv.  nndMln.  Jour.  Decembpri,  1906. 
'U.a.De.ft'jCaivs.RetU..  January  II,  1907. 
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work  through  the  Chinese  to  secure  their  supplies.  The  jade  is  some- 
times obtained  in  lumps  weighing  1  or  2  pounds.  One  New  York 
firm  found  jade  cheaper  in  PeKing  than  in  southern  China.  A  Chinese 
merchant  in  Hongkong  reports  that  he  is  ready  to  supply  uncut  jade, 
though  there  might  be  difficulty  in  arranging  prices  unless  the  buyer 
has  an  agent  on  the  ground,  or  there  be  some  jeweler  in  China  upon 
whom  he  could  rely  to  make  his  purchases. 

ONYX  MARBLiE. 

The  opening  of  new  onyx  marble  quarries  by  E.  and  C.  Traslos- 
heros^  near  Pueblo,  Mexico,  promises  to  meet  the  demands  of  the 
manufacturers  in  the  United  States.  Hitherto  it  has  been  difficult  to 
secure  all  the  rough  material  needed,  as  the  producers  preferred  to 
elaborate  the  stone  themselves,  and  thus  realize  greater  profits. 
Samples  from  the  new  quarries  are  of  varied  colors,  some  being  very 
beautiful.  The  price  of  the  onyx  at  the  quarries  averages  about  $150 
gold  per  cubic  meter.  Delivered  at  the  railroad  it  varies  from  $175 
to  $200  gold. 

OPAIi. 

NEW  MEXICO. 

-  Maj.  E.  W.  Hubbard,  of  the  United  States  Artillery  Corps,  has  fur- 
nished some  notes  on  an  opal  prospect  opened  near  Fort  Bayard, 
N.  Mex.,  several  years  ago.  The  prospect  is  located  about  one-half 
mile  from  the  station,  and  is  in  a  very  hard  volcanic  rock.  The  opal  is 
called  '* button  opal"  in  the  region  around,  and  is  white,  with  little,  if 
any,  fire.  It  makes  a  beautiful  specimen,  however,  since  the  opal  is 
invariably  outlined  by  a  zone  of  black  chalcedony. 

OPALIZED  WOOD. 
(^OLORAIX). 

Opalized  wood  was  obtained  in  the  eastern  part  of  £1  Paso  County, 
Colo.,  along  with  jasperized  wood,  by  Mr.  W.  C.  Hart. 

AUSTRALIA. 

The  White  Cliffs  opal  region  of  New  South  Wales,  Australia,  con- 
tinued to  yield  opals  of  good  quality,  for  which  the  miners  complained 
they  did  not  receive  full  value.  For  this  reason  it  was  arranged  to 
have  an  agent  open  showrooms  nearer  foreign  markets,  where  it  was 
expected  lapidaries  would  be  employed  to  elaborate  the  stone  before 
selling.  Chicago  was  to  be  the  first  place  to  make  this  trial,  and,  if 
successful,  similar  establishments  would  be  set  up  in  the  larger  cities 
of  the  Continent. 

Special  Agent  H.  R.  Burrill,*  at  Brisbane,  suggests  a  direct  trade 
between  the  merchants  of  the  United  States  and  Queensland  business 
houses  in  opal  instead  of  having  the  stone  imported  through  other 
countries,  tnereby  increasing  its  cost.     Such  a  trade  is  very  much 

aU.  8.  Doily  Cons.  Repts.,  February  0, 1906. 
^U.  8.  Dally  Cons.  Repta.  No.  2870,  May  16, 1907. 
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desired  in  Queensland,  and  would  doubtless  lead 
use  of  the  opal  in  American  jewelry.  The  opal 
particularly  fine  quality,  and  the  variety  called 
fascinating  gem.  Its  beauty  is  not  at  first  very  ap 
inspection  is  better  realized  when  its  "hidden  fir 
are  observed.  According  to  a  report  in  the  Jewel 
for  May  22,  1907,  a  firm  in  Los  Angeles,  Cal,,  is 
stock  of  the  Australian  blac&  opal. 

ROBE  QUARTZ. 

CALIFORNIA. 

The  Fano  Kunzite-Tourmaline  Company  owns  i 
of  rose  quartz,  reported  to  be  from  4  to  6  feet  t 
Mountains  of  Riverside  County,  Cal, 

It  is  reported  that  at  a  locality  10  miles  north 
Tulare  County,  rose  quartz  of  beautiful  color  ( 
found.  There  ia  said  to  be  a  vein  3  feet  wide  w 
been  determined.  Specimens  from  this  locality 
siderable  attention  by  reason  of  their  beauty. 

NEW  YORK. 

The  quarries  operated  for  feldspar  and  quartz  i 
Westchester  County,  N,  Y.,  were  visited  in  19< 
Bastin,"  of  the  United  States  Geological  Survey. 
sist  of  pegmatite  in  which  the  quartz  is,  in  part  t 
In  the  Kmkle  quarry,  about  three-fourths  of  a  n 
ford  village,  the  quartz  is  mostly  white,  thouj 
assumes  a  beautiful  rose  tint.  At  the  hobby  qui 
southeast  of  Kinkle's,  and  in  the  town  of  North 
in  part  white  and  in  part  a  beautiful  rose  color, 
rose-coloied  quartz  to  the  white  was  much  great* 
in  the  Kinkle  quarry.  None  of  the  rose  quarl 
quarries  has  an  yet  been  used  for  ornamental  ] 
color  is  very  good  and  in  places  the  stone  is  i 
transparent. 


NORTH  CAROLINA. 

The  company  owning  gem  mines  in  Cowee  Vi 
N.  C,  claims  to  have  discovered  rubies  in  the  mt 
According  to  reports,  the  crystals  were  found  i 
stone  pockets,  similar  to  the  associations  at  Bi 
siderea  to  be  very  promising  by  Mr.  William 
discovery  was  made  in  October,  1906,  and  no  dt 
possible  until  spring;  accordingly,  no  statement  i 
of  the  deposit  can  t^  made  at  this  time. 

a  Contributions  to  economic  geoloey,  1S06:  Bull.  U.  8.  Q«ol.  Snirey  N< 
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BURMA. 

A  very  primitive  system  for  obtaining  rubies  is  employed  by  the 
native  miners  of  Burma.^  Shafts  about  2  feet  square  are  sunk  50  or 
60  feet  deep,  the  sides  being  held  up  by  posts  at  the  corners  and 
branches  of  small  trees,  secured  bv  short  sticks.  The  miner  squats 
down  in  one  corner  of  the  shaft  ana  digs  in  the  opposite  comer.  The 
ruby-bearing  earth,  as  fast  as  excavated,  is  hauled  to  the  surface  in 
bucKets  and  baskets.  The  latter  are  attached  by  bamboo  rods  and 
cane  to  a  long  bamboo  pole  pivoted  on  an  upright  pole  on  the  surface, 
about  20  feet  mgh  and  at  such  a  distance  from  the  hole  that  one-eighth 
of  its  length  projects  from  the  pivot  away  from  the  mine.  Stones  on 
the  short  arm  help  to  counterbalance  the  weight. 

When  sufficient  gravel  is  accumulated  it  is  washed  in  a  stone-paved 
circular  inclosure,  where  it  is  shoveled  about  until  the  mud  ana  clay 
are  washed  away.  The  clean  gravel  is  then  sifted  and  sorted,  the 
rubies  and  sapphires  being  placed  in  cups  of  water  until  the  wash  i^ 
finished.  The  stones  are  then  placed  in  calico  bags  and  given  to  deal- 
ers to  be  sold  on  bazaar  days.  The  production*  of  rubies  in  Upper 
Burma,  including  small  quantities  of  sapphire  and  spinel,  for  the  year 
ending  February  28,  1906,  amounted  to  266,584  carats,  valued  at 
£88,340,  as  against  265,901  carats,  valued  at  £90,612,  in  1904.  The 
royalty  received  by  the  Ruby  Mines  Company  from  native  miners 
amounted  to  £12,129,  as  agamst  £17,441  in  1904.  The  production 
now  comes  only  from  the  Mogol  area. 

According  to  Consul-General  William  H.  Michael,^  of  Calcutta,  the 
quantity  of  ruby  earth  washed  during  the  year  1905-6  was  1,773,129 
trucks,  or  180,000  trucks  less  than  1904.  The  reported  decrease  was 
due  to  the  exhaustion  of  the  Choungzone  mine,  where  the  material 
was  at  the  last  obtained  from  corners  of  crevices  in  the  rocks.  Work 
was  to  be  started  on  the  Myntada  mine  adjoining,  and  the  same  wash- 
ing machinerv  was  to  be  used  without  the  necessity  of  moving  it. 

The  ruby  deposits  of  Burma  are  controlled  by  a  few  persons,  who 
limit  the  output  and  thereby  hold  the  price  of  the  ruby  50  per  cent 
higher  than  it  ought  to  be. 

The  Navong  mine,  southeast  of  Chantobun,  a])out  halfway  from 
Krat,  produces  both  rubies  and  sapphires,  the  former  in  the  larger 
quantity.  There  was  much  development  in  mining  at  this  place  dunng 
1906,  and  the  year  closed  with  about  3,000  miners  at  work.  The  best 
known  gem  mine  in  the  south  of  8iam  is  the  Pailinli  sapphire  mine, 
which  employs  about  4,000  workmen. 

TRANSVAAL. 

According  to  Mr.  S.  M.-Tweddill,  curator  of  the  museum,  in  a  note 
in  the  Annual  Report  of  the  Transvaal  Geological  Survey,  a  niby- 
bearing  rock  has  been  discovered  at  Leydsdorp.     The  essential  con- 

aNew  York  Commercial,  Julv  25, 19(H). 
ftRec.  Geol.  Survey  India,  vol.  34,  pt.  2, 19U6.  p.  60. 
oV.  8.  Dally  Cons.  Repts.  No.  2675,  Ot-tober  26, 1906. 
<( Mining  Jonr.  (London),  December  iri,  1906. 
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Hl.it*i'!ntit  of  thft  nmk  are  a  /Rrromat^neHian  minei 
fiflorMl  (»)run()uni.  The  0(M-urr«n(re  of  this  i 
nort,h«m  Tranxvaal,  with  the  dif*wn'ery  of  fairly 
nttll  farthfir  north,  pointH  Ut  the  pro^hility  or 
in  the  (»>hrny  in  tho  not  diHtnnt  future. 

HAPI'IIinK. 


Tl)r  oi-rtirn^ii<;«  "f  gfn\  Hiippliire  in  Idaho  ha 
Dr.  ]to>mrt  N,  Itnll,  StHt*'  iriH|)(ii-t()r  of  miiies.  ' 
found  ill  Mm  coiu'ciitriit^'M  from  tlio  Kock  Flat  p 
Mi'iidowH  [xiHt-olHt^fl,  in  Wiwhiinfton  County.  T 
of  i)in  HlonoH  wiiH  Hrat  r(!<'oj^tiiz<!d  by  Doc^tor  Bel 
to  i)r,  (Inortfn  V.  Kunz  for  ooiilirnmtion.  The  < 
liii;))  plnt^nit  divido  bittwonn  thit  .Salmon  and  the 
Tho  (M'ciiri'imi'o  iH  thus  d^wtnlxHl  hy  Doctor  Bell 

Tl)i>  iiPiicml  Inniiatinn  i>f  the  iliHtrict  in  gneiw,  ami  the 
liK'liiiln  Mimn  of  oxiK-IU-ut  in>iii  i(iiflllly,  Hit^ro  to  be  dc-riv^  f 
cluy  fiinnntiim  with  n  [iiTiiliar  n|ih«r(ii(litl  Htnu-ture.  The 
rlnu><l  with  nuri'iit  nrmy  of  )iyni|Nt  itHmi'tfi  in  thecleap-up 

Himii>  iNMiitllnl  ffi-iiiii  havH  Imiid  fniiml.  They  occur  i 
orii-ntitl  nini'lhypt  oIkuIcn  tin<<li)iii)nBliMK.  MuHt  of  them 
Miti'ii  Bii<l  Hm  imt  iif  hitrh  vuhut,  lint  vimlil  cut  into  excelli 
lihlnt".  HiKMii  hr<iniit>cr.vi<UlM  woiiMklHiiinakohnndsoniel 
■liiiiiw,  h<>wi>viir,  of  linn  i|iiHlil.v  Imva  Unm  fountl,  which, 
oiii'-holf  |[i  1  cHDit  atul  hnvii  n  tHwntifnl  clour  cornflower 
hrilllHiit  tiiiik  HtiiiicH  hm  larm'  ""  U  <-aral«  \<a  weight  afleri 
liictiiili'Miiiim  iif  (HHtr  n>il  iiimlily,  Imt  ni>thin|i;aH  yet  appi 

1)iK-t<ir  IWII  plm-od  tlio  valiio  of  sapphircij  froi 
liHHt  Ht  HlKiut  f:i(K>.  Thtt  hitrhost  price  fttono  wa 
W(>i>rliiii)r  aUiut  U  t«rats  and  ridui'd  at  ^20. 

I  )i'vi'lopnient  work  has  Imm'h  s(4)rt*>d  on  the  dil 
ditttM  of  H  dminiwo  tunnel  to  cut  the  dike  at  a  de 
noction  will  douMleiw  lie  inade  witJi  the  surfacf 
the  deiKwit  Ih>  nivatly  fitrilitalod. 

Sinci'  iNLsaltic  dikivs,  :iimilar  to  the  ones  at  3 
noar  the  placer  deposits*  found  in  the  eniptin 
Idaho,  other  sapphin*  discoveries  are  likely  to  b> 
injl.  enpecially  in  thasc  places  whore  opaoue  « 
been  found.  For  this  pnr|>ose  it  would  oe  we 
QXRinine  their  c<tncentrates  for  sapphires  arou 
Ooimty;  alonjrtlicdold  Fork  and  other  tributary 
PavHte  Ri^r.  in  ItoiseOMinty:  in  the  Stanley  hft 
aiM  at  Kei«e  City,  in  Nez  iVrce  C'<»«nty. 

NORTH  CAROLINA. 

A  few  8Mij>hirc'  cr\-stals  wore  rei->orted  from  ti 
North  OuYHina  dnrinff  \W>ti.  thouj^  just  what  tl 
been  i<«nied. 
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MONTANA. 

The  operations  of  the  New  Mines  Sapphire  Syndicate  on  the  sap- 
phire deposit  in  Yogo  Gnlch,  Montana,  have  been  retarded  by  an 
injunction  served  a^inst  the  company  forbidding  the  emptj'ing  of 
tailings  into  the  Judith  River.  The  waste  from  the  mill  was  formerly 
turned  into  the  river  above  the  intake  to  the  irrigating  ditc»hes  of  the 
ranches  around  Utica.  Some  of  the  debris  wjis  washed  out  and 
deposited  on  the  ranches,  resulting,  it  is  said,  in  considerago  damage. 

The  problem  of  disposing  of  the  waste  is  being  taken  up  by  Mr. 
Hamilton  Walker,  a  member  of  the  syndicate,  who  previously  man- 
aged the  mine  for  the  company.  Reports  state  that  the  mine  was 
worked  during  the  winter  with  a  large  force  of  men,  removing  vein 
matter,  preparatory  to  washing  in  the  spring,  after  the  question  of  the 
disposition  of  the  tailings  is  settled. 

The  latest  progress  or  the  American  Sapphire  Company,  operating 
on  another  portion  of  the  same  vein  as  the  New  Mines  Sapphire  Syn- 
dicate, has  not  been  reported  to  the  Survey.  It  is  said  there  is  a 
mill  in  operation  producing  sapphires,  though  with  what  success  is 
not  known.  As  late  as  the  first  half  of  1907  the  company  seems  to 
have  been  selling  stock,  probably  to  secure  capital  for  improving  its 
plant. 

Mr.  W.  H.  Emmons,  of  the  United  States  Geological  Survey,  fur- 
nishes the  following  note: 

The  American  Gem  Syndicate  continued  to  work  ita  sapphire  placers  on  Rock 
Creek,  about  20  miles  southwest  of  Philipsburg,  Mont.  A  considerable  quantity  of 
sapphires  was  produced.  Thia  company  has  a  factory  in  Switzerland,  where  the 
stones  are  cut  to  be  used  as  watch  jewels  and  for  other  bearings. 

INDIA. 

Kashmir. — The  Kashmir  sapphire  mines,  situated  14,000  feet  above 
sea  level,  are  being  reopened  aftiu'  an  idleness  of  sixteen  3'ears.  The 
Kashmir  Mineral  Uompany  (Limited)  OT)enitod  in  the  district  in  1906 
from  the  middle  of  July  to  the  middle  of  October,  when  snows  neces- 
sitated cessation  of  work.  The  plan  was  to  cause  a  landslide,  which 
it  was  hoped  would  expose  the  deposits.  The  same  scheme  was  tried 
in  1887  without  much  success.  The  gems  occur  in  hard  rock  at  these 
mines,  and  the  quality  is  good,  though  not  the  finest.  Many  of  the 
stones,  though  beautiful  in  da  v light,  are  nearly  black  under  artificial 
light 

AUSTRALIA.^ 
NEW   SOUTH    WALKS   AM)   gUKKNSI^ND. 

Sapphires  ani  found  in  all  tht^  Austnilian  States,  though  chiefly  in 
Queensland  and  New  South  Wales.  In  the  lattt^r  State  they  are  asso- 
ciated with  alhivial  dt'posits  containing  gold  or  tin.  Most  of  the 
stones  have  a  greenish-blue  or  )K)ttlo-green  color,  while  manv — abun- 
dant in  some  localities— that  are  pure  blue  by  transmitted  light  are 
nearly  black  b}'  reflected  light.  Ston(\s  of  indifi'erent  quality  are 
abundant  in  the  Inverell  tin-mining  district,  in  the  northern  part  of 
the  State. 

aPlammer,  John,  Australian  sapphire:  Min.  World,  March  10. 1906. 
21650— M  R  1906 78 
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In  Queensland  the  sapphire  is  found  near  the  central  part  of  the 
State,  around  Anakie.  Tne  deposits  occur  over  a  wide  area,  but  are 
confined  chiefly  to  the  granite  country.  A  (][uartzite  rock^  locally 
known  as  *' billy,"  is  generally  associated  with  the  sapphires.  It 
occurs  in  large  and  small  bowlaers  and  is  sometimes  called  sapphire 
gravel,  its  presence  being  considered  a  favorable  sign. 

The  sappnire  wash  varies  from  a  few  inches  to  several  feet  in  thick- 
ness and  usually  rests  on  decomposed  schists  and  slates.  The  bottom 
of  the  wash  is  generally  composed  of  clay,  and  there  is  sometimes 
more  than  one  layer  of  gravel,  with  clay  interbedded.  Sometimes  tlie 
deposits  are  extremely  thick,  but  the  large  size  of  the  bowlders  makes 
it  unprofitable  to  sink  through  them  without  hoisting  machinery. 
The  sapphires  are  extracted  from  the  wash  by  simple  methods.  The 
gravel  is  either  washed  in  sieves  or  is  put  through  a  dry  jigger  when 
a  dry  deposit  is  being  worked.  In  the  wet  washing  the  clean  gravel 
is  generally,  thrown  out  on  a  table  of  bark  and  the  sapphires  are 
picKcd  out;  in  the  dry  method  the  stones  are  picked  by  hand  out  of 
the  sieves. 

The  output  of  sapphires  for  1904:  was  estimated  at  14,100  ounces, 
valued  at  £10,576,  or  15s.  per  ounce.  There  is  much  discontent 
among  the  miners  at  the  low  prices  received  for  their  sapphires. 
Attemps  to  establish  a  regular  trade  with  Europe  and  America  failed, 
as  the  dealers  said  there  was  no  market  for  the  Australian  stones  at 
the  prices  demanded.  Si>ecial  agent  H.  R.  BuniU,^  however,  ckims 
that  the  Queensland  sapphires  are  of  fine  quality,  especially  the  limpid 
yellow  stones  and  some  of  the  green  ones,  whicn  approach  the  emerald 
in  color. 

According  to  Consul  F.  W.  Goding  (New  South  Wales),  also,  sap- 
phires of  yellow  and  green  color  are  found  in  Queensland  equal  to 
those  of  any  locality.  Recently  $1,250  was  oflFered  for  a  rough  yel- 
low sapphire,  and  a  large  blue  one  with  a  yellow  center,  weighing  2i 
ounces,  brought  $2,500.  True  rubies  of  good  color,  though  small, 
have  been  found  also. 

SODAIjITE. 

CANADA. 

Sodalite  is  not  only  used  for  ornamental  purposes,  but  is  sometimes 
found  in  smaller  masses  with  a  color  rivaling  that  of  the  lapis  lazuli, 
and  it  is  then  cut  as  a  gem.  The  deposits  near  Bancroft,  county  of 
Hastings,  Ontario,  have  been  developed,  and  a  quantity  of  nataterial 
has  been  taken  out  for  decorative  purposes. 

8PODUMENE. 

MAINE. 

Mr.  F.  G.  Hillman,  of  New  Bedford,  Mass.,  has  reported  the  dis- 
covery of  lilac-colored  spodumene,  or  kunzite,  as  well  as  some  with  a 
greenish  color,  called  hiddenite  by  the  informant,  at  Andover,  Oxford 
County,  Me.  A  cleavage  specimen  sent  to  the  Survey  measured  1^ 
by  10  by  8^  millimeters,  and  had  a  very  prett}^  clear  lilac  color.    It 
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was  not  entirely  without  cleavage  cracks^  however.  The  greenish 
material  had  a  pale  aquamarine  color,  nearly  clear,  though  rather 
badly  fractured.  This  spodumene  was  obtained  near  the  surface,  and 
it  is  hoped  flawless  material  will  be  found  with  depth. 

Hiddenite  has  also  been  reported  from  the  Pala  Chief  Mining  Cxym- 
pany  mines  near  Mesa  Grande,  San  Diego  County,  Cal.  The  quality 
was  not  described,  and,  since  no  specimens  were  seen,  it  is  not  known 
whether  this  was  the  genuine  emerald-green  material,  such  as  was 
found  in  North  Carolina,  or  spodumene  of  a  paler  color,  similar  to 
that  found  in  other  gem  mines  of  San  Diego  County. 

TOUBMAIirNrB. 

CALIFORNIA  AND  MAINE. 

The  tourmaline  deposits  of  California  and  Maine  are  described  in 
the  notes  on  the  gem  stones  and  industry  of  these  States  (pp.  27-33). 

COLORADO. 

Some  of  the  tourmaline  deposits  near  Canyon,  in  the  vicinity  of 
Boyal  Gorce,  Colorado,  have  oeen  opened  by  Mr.  C.  A.  Beffhtol,  of 
Canyon.  The  developments  consist  chiefly  of  open  cuts,  uiough  a 
shaft  is  being  sunk  at  one  place.  Some  very  fine  pink,  green,  and  lav- 
ender colore  tourmaline  crystals  are  reported  to  have  been  found 
along  with  other  minerals  of  interest  as  specimens  if  not  as  gems. 
Among  the  latter  are  tourmalinated  (][uartz,  beryl,  some  of  aquamarine 
variety,  and  amazon  stone.  The  mmes  only  commenced  to  produce 
stones  of  value  toward  the  close  of  1906  and  during  the  first  part  of 
the  present  year. 

CONNECTICUT. 

Dr.  S.  Ward  Loper,  of  Wesleyan  University,  reports  a  new  discov- 
ery of  green  tourmaline  near  the  north  line  of  rortiand  County,  Conn. 
About  50  large  crystals  of  a  rich  deep-green  color,  along  with  about 
50  of  inferior  quality,  were  obtained  from  the  prospect.  The  stones 
wei*e  not  clear  enough  for  use  as  gems,  and  were  valued  at  about  $15. 
Most  of  the  material  was  secured  for  the  Wesleyan  Museum.  Some 
200  specimens  of  pink,  green,  and  yellow  tourmalines,  valued  at  about 
$50,  were  received  from  the  Haddam  Neck  locality.  This  represents 
nearly  the  whole  production  of  Haddam  during  the  year. 

INDIA. 

•  Tourmaline  is  mined  in  Upper  Burma,^  south  of  the  ruby  mines 
district  The  production  in  1905  amounted  to  161  pounds,  valued  at 
£1,500. 

aRec.  Qeol.  Sarvey  India,  yol.  84,  pt.  2, 1906,  p.  66. 
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Consul  MoFarlBud,"  of  Keicheober^,  reports 
tourmaline  in  Austria,  as  given  early  m  the  yea 
facturlng  jeweler,  as  follows: 

Pricei  per  pound  of  rough  tourmaline  in  AuM 

Small  pink,  green,  and  blue 

Green,  Urgersize 

Very  large  green  and  blue 

Very  large  pink,  extra 

These  values  are  given  as  approximate,  since 
the  demand,  especially  in  America,  and  was  ra 
mentioned. 

TtJBQUOISE. 
ARIZONA  AND  NEW  MBXIC 

Some  of  the  turquoise  deposits  near  Mineral  Pa 
during  the  year  by  Mr.  F.  v.  Schrader,  of  this  S 
the  material  for  tno  following  notes: 

Turquoise  was  discovered  near  Mineral  Park 
Haas.  As  in  New  Mexico,  the  deposits  had  been  i 
as  evidenced  by  the  old  tunnels  and  drifts  in  wl 
axes  and  other  tools. 

The  mines  are  located  on  both  Ithaca  Peak,  ne 
of  Mineral  Park,  and  on  Turquoise  Mountain,  al 
of  the  town.  The  turquoise  occurs  in  an  altere 
veins  and  in  solid  rock,  mostly  in  kidneys  or  glol 
6  or  8  inches  in  diameter.  The  lumps  are  in  plac 
seams  or  stringers  or  are  entirely  isolated  in  soli 

Two  Los  Angeles  companies  and  the  Aztec  Tu 
New  York,  are  interested  in  the  Mineral  Pari 
They  all  own  claims  on  either  Xthaca  Peak  or  Ti 
on  both.  The  Aztec  Company  owns  nine  claims, 
intermittently  during  the  last  five  years. 

Some  of  the  mines  are  located  on  the  east  si 
about  150  feet  below  the  top,  at  an  elevation  of  a 
sea  level,  or  800  feet  above  Mineral  Park.  TI 
burro  trail  from  the  camp  at  the  foot  of  the  mo 
good  wagon  road  from  Mmeral  Park  to  the  camp 
sist  mostly  of  open  pits  and  cuts,  rarely  over  2E 
short  tunnels. 

The  turquoi.se  occurs  sporadically  in  the  roci 
follow  veins,  fissures,  seams,  etc,  The  country  rt 
feldspathic  rock  whose  nature  has  not  been  defini 
sisting,  in  its  present  condition,  chiefly  of  quartz 
occurs  in  interlacing  veinlets  and  stringers  with  ] 
ably  original  phenocrysts,  in  a  finer  matrix, 
original  feldspar  of  the  rocks  has  been  extensive 
ing  production  of  sericite  or  some  silvery  mica  : 
much  silica.  This  has  left  the  rocks  porous  in  { 
pact  in  others,  where  much   secondary  quartz 

aiOTi  .<ai.  Vfeekir,  Aprtl  4.  IKK. 
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Much  of  the  turquoise  appears  to  have  been  deposited  from  solutions 
in  crevices  and  cavities  both  in  quartz  and  in  other  matrix,  and  some 
seems  to  be  a  replacement  of  another  mineral,  probably  the  feldspar  or 
the  kaolin  formed  from  the  feldspar.  The  rock  is  considerably 
stained  with  copper,  and  in  places  tne  kaolin  takes  on  the  color  of 
turquoise. 

The  monthly  output  from  the  Aztec  Company  mines  is  stated  to  be 
between  1  and  2  cubic  feet.  This  is  shipped  to  New  York,  and  the 
bulk  of  it  is  sold  in  the  rou^h,  though  the  company  also  elaborates 
some  of  its  own  material  and  works  it  up  into  ]ewelry.  The  sizes 
obtained  vary  from  paHicle^  too  small  for  use  to  pieces  2  or  3  inches 
through.  The  best  color  is  considered  to  be  the  pigeon  blue.  The 
dark  blue,  though  very  fine,  appears  greenish  under  electric  light.  The 
CTeater  part  of  the  product  is  partly  oflf  color,  and  it  is  very  difficult  to 
btain  turquoise  of  the  correct  shade. 

The  home  production  of  turquoise  reported  to  the  Survey  came  from 
New  Mexico  and  Arizona.  The  large  decrease  in  value  was  due  to  the 
closing  down  of  many  mines  by  some  of  the  hitherto  large  producers. 
In  New  Mexico  the  Porterfield  Turquoise  Mines  Company  operated  its 
deposits  in  the  Burro  Mountains,  Grant  County,  about  12  miles  south- 
west of  Silver  City,  opening  new  ground  during  the  year. 

PERSIA. 

According  to  Mai.  R.  L.  Kennion,^the  turquoise  mines  near  Nishapur 
(concessions  for  which  are  sold  annually  by  the  Shah's  Government) 
are  the  most  important  mines  of  the  Knorassan.  The  mines  are 
worked  in  an  unscientific  and  reckless  way,  each  concessionaire  trying 
to  get  a  maximum  production  from  his  mine  for  the  year.  If  leases 
of  greater  duration  could  be  obtained,  systematic  working  would  doubt- 
less be  undertaken.  The  present  profits  are  large,  but  can  not  be 
estimated. 

UTAHIirTK. 

The  production  of  utahlite  was  again  entirely  from  Utah  and  from 
the  localities  already  described  by  Doctor  Kunz  in  these  reports.* 
According  to  Mr.  Don  Maguire,  of  Ogden,  the  value  of  the  output  from 
Clay  Canyon,  Utah  County,  and  from  the  Mercur  locality,  Tooele 
County,  was  about  the  same. 

GEM  MINERAI/8  OF  MAINE. 

The  following  notes  on  the  occurrence  of  the  gem  minerals  of  Maine 
have  been  abstracted  from  a  manuscript  report  by  Mr.  Edson  S.  Bastin 
on  the  feldspar,  quartz,  mica,  and  gem  deposits  of  that  State,  to  be 
published  as  a  bulletin  by  this  Survey : 

The  gem  minerals  described  are  tourmaline,  topaz,  ([uartz,  and  beryl. 
They  occur  as  accessory  minerals  in  pegmatite.  The  latter  is  com- 
posed of  feldspar,  quartz,  and  mica  in  coarse-grained  aggregates,  and 
occurs  as  intrusive  masses  in  closely  folded  slates  and  schists.  These 
intrusive  masses  follow,  in  general,  the  bedding  planes  and  schis- 

aMininic  Jour.  (London),  November  3, 1906. 
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tositj  of  the  inclosing  rocks.  The  latter  w 
pegmatite  dip  at  high  angles  in  some  places,  wl 
but  gently  inclined.  The  dip  of  the  formations 
the  regularity  of  the  surface  outcrop.  The  latte 
the  deposits  are  more  easily  followed  where  the 
than  where  it  ia  low.  Other  deposits  have  no 
resemble  stocks  in  form. 

These  pegmatites  represent  one  phase  of  the  | 
late  Silurian  or  Devonian  age,  so  auundiuit  in  so 
em  Maine.  They  are  intruded  into  metamorp 
with  which  are  associated  igneous  gneiss,  diorite 
of  line-grained  granite  are  generulv  associated 
and  have  been  found  grading  into  taem.  The 
varies  greatly  in  different  deposits  and  in  differ 
deposits.  Only  those  with  coarser  texture  are  ^ 
able  minerals,  such  as  feldspar,  quartz,  mica,  and 
of  the  deposits  are  worked  for  more  than  one  of  i 
malinesare  usually  obtained  from  pockets  in  th< 
berv)  is  nearly  always  embedded  in  solid  pegmal 

Ihe  color  and  quality  of  the  gem  minerals 
fine.  The  tourmaline  ranges  from  white  or  cole 
shades  of  blue,  green,  and  red.  One  or  more  < 
appear  in  the  same  crystal,  either  in  more  or  leai 
across  the  crj'stal  or  with  one  color  as  a  core  an 
it.  The  topaz  varies  from  colorless  to  amber  c 
mens  from  Stonebam,  Oxford  County,  have  beei 
Kunz  as  of  beautiful  quality,  transparent  in  f 
faintly  tinted  with  green  or  blue.  Besides  clet 
rose  and  amethystine-colored  varieties  are  foui 
crystals  is  common,  and  some  of  gem  quality  i 
aquamarine,  golden  beryl,  or  rarely  emerald.  J 
pmkish-white  variety  containing  a  small  perceni 
found.  These  stones,  when  not  used  for  museui 
erally  cut  by  Maine  lapidaries  and  sold  within  i 
command  a  higher  price  than  they  would  in  thi 
of  the  cut  tourmalines  sold  are  under  3  carati 
stones,  like  the  tourmalines  from  other  localities- 
cut  with  the  table  tmrallel  to  the  longer  axis  of 
absorption  of  light  is  so  strong  in  colored  stem 
this  axis  that  a  stone  with  a  table  at  right  angles 
dark.  The  cassiiim  beryl  makes  a  stone  well  ada] 
rivaling  some  diamonds  in  brilliancy. 

The  following  table  represents  the  prices  of  flai 
in  Maine; 

Pricet,  per  rarat,  of  Mame  gem  Uon 

Tourmaline:  Beryl: 

KahelliU S12to$30  Aqnomarii 

Ememlditreea 8U>   20  Golden  be 

Indimlite 6  to    18  Cseeium  b« 

Olivine-green 6to    18  Emerald,  ' 

Tourmaline  was  first  found  in  Maine  at  Moa: 
Oxford  County,  in  1820,  by  two  students,  Mes 
E.  HohW.    ti^VoT&tot'j  -flOTk,  disclosed  a  depc 
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tainin^  pockets  with  beautiful  stones  in  them.  The  deposit  was  worked 
in  an  intermittent  way  by  mining  companies  and  mineral  collectors 
until  1890p  when  Mr.  Loren  B.  Merrill  obtained  control;  he  has  since 
operated  it  successfully.  The  present  dimensions  of  the  quarry  are 
about  150  feet  lon^  by  100  feet  wide  and  20  feet  deep  in  the  deepest 
part  Work  is  facilitated  by  a  derrick  operated  by  a  horse  windlass  to 
remove  the  waste.  Drilling  is  done  by  hand,  and  black  powder  is  used 
in  order  not  to  shatter  gem  material  more  tnan  necessary.  The  peg- 
matite is  in  a  general  way  conformable  with  the  schistose  country  rock, 
which  strikes  N.  50^  to  60^  E.,  with  a  dip  of  20^  to  30^  SE.,  and  is 
overlain  by  schists  on  the  southern  side  of  the  quarry  to  a  depth  of 
about  15  feet.  It  is  probable  that  tunneling  will  soon  bejiecessary 
to  avoid  the  expense  of  removing  a  heavy  overburden  of  schist.  The 
thickness  of  the  pegmatite  exposed  in  the  quarry  is  about  20  feet, 
though  the  total  is  probably  somewhat  greater.  The  principal  con- 
stituent minerals  of  the  pegmatite  are  quartz,  orthoclase,  ana  micro- 
cline,  muscovite,  biotite,  and  black  tourmaline.  The  mode  of  associ- 
ation of  these  minerals  and  the  texture  of  the  rock  are  very  irregular. 
The  feldspar  crystals  attain  dimensions  of  several  feet  in  places,  and 
mica  of  merchantable  size  is  sometimes  found.  Other  interesting  min- 
erals beside  tourmaline  are  granular  lepidolite,  beryl,  and  spodumene. 
The  beryl  occurs  both  in  pockets  and  in  the  solid  pegmatite.  That  in 
the  pocKets  is  the  pale-pinkish  caesium  gem  beryl,  and  that  in  the  solid 
rock  is  generally  opaque  and  pale  green,  though  small  clear  portions 
are  sometimes  found  which  yield  aquamarines. 

Gem  tourmaline  is  found  almost  entirely  in  pockets  in  the  pegmatite. 
These  pockets  seem  to  be  confined  to  a  zone  from  6  inches  to  7  feet 
wide,  which  is  not  readily  distinguished  in  appearance  from  the 
pegmatite  above  it  but  is  underlain  by  a  narrow  garnetiferous  layer, 
beneath  which  the  rock  is  finer  grainea  and  apparently  barren  of  gem 
minerals.  The  pockets  are  sometimes  very  irregular  in  shape,  and 
range  in  size  from  about  a  pint  in  capacity  to  dimensions  of  several 
feet  In  all,  about  430  pockets  have  been  opened.  Out  of  360  opened 
by  Mr.  Merrill,  onlj^  50  were  of  much  value.  The  walls  of  these  cavi- 
ties are  usually  lined  with  lepidolite,  clevelandite,  amblyeonite,  and 
quartz  crystals;  and  the  bottoms  of  the.cavities  are  generally  covered 
with  a  sandy  or  clayey  mass,  consisting  of  the  decomposition  products 
and  fragments  of  the  minerals  forming  the  walls.  The  tourmalines 
are  embedded  in  this  decomposed  matter.  Some,  whose  form  and 
color  as  they  lie  thus  embedded  in  the  pockets  seem  to  be  perfect, 
crumble  away  when  handled,  often  leaving  a  rounded  nodule  of  per- 
fectly fresh  mineral,  which  is  generally  beautifully  transparent.  These 
nodules  often  yield  the  finest  and  most  perfect  gems. 

Most  of  the  gem  tourmalines  ranee  in  color  from  olivine  green  through  emerald 
sreen  to  blae  green  and  nearly  colorless.  Beautiful  pink  tints  are  also  found.  One 
Shade  usually  predominates  in  a  given  cavity,  though  this  is  not  always  the  case. 
Single  crystals  in  some  cases  shade  from  white  at  one  termination  to  emerald  green, 
then  light  green,  pink,  and  finally  colorless  at  the  other  termination.  Green  crystals 
tipped  with  pink  are  especially  common.  Generally  these  transitions  of  color  are 
very  gradnal,  but  in  other  specimens  the  colors  are  not  mingled  in  the  least  and  the 
crystals  seem  to  be  composed  of  several  distinct  sections,  though  crystal lographically 
they  are  continaons  throughout. 

The  total  value  of  gems  and  cabinet  specimens  obtained  from  Mount 
Mica  to  date  is  estimated  at  over  (50,000. 
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The  Nojes  gem  mine  is  near  the  summit  < 
fourths  of  a  mile  east  of  Hicks  Pond,  in  the 
town  of  Greenwood,  Oxford  County.  It  has  b< 
open  cut,  the  southern  wall  of  which  consists  • 
of  N.  50°  W.  and  a  nearly  vertical  dip.  The 
he  traced  a  tittle  way  beyond  the  cut,  contaii 
some  measuring  several  feet  in  size.  Good  ges 
for  cutting,  was  obtained  while  the  mine  was  W( 

At  the  Black  Mountain  mica  mine,  in  the  towi 
County,  greenish-black  and  opaque  pink  tourma 
There  are  no  pockets  in  the  pegmatite,  howevei 
has  ever  been  obtained. 

The  Dunton  mine,  in  the  northeast  comer  of 
Oxford  County,  was  worked  a  little  for  gem  to 
1903  and  1904.  The  pegmatite,  which  is  extr 
has  been  exposed  in  the  mine  in  a  face  about  20 
5  or  6  feet  across,  near  the  center  of  the  pegmi 
quarry,  much  lepidolite,  pink  and  white  opaque 
maline  are  associated  with  the  feldspar.  Some 
very  coarsely  crystallized,  for  spodumene  cr 
and  3  inches  wide,  and  tourmaline  3  feet  long 
diameter,  have  been  found. 

The  tourmalines  range  in  color  from  black  t 
grass  green,  emerald  green,  red,  and  pink.  Thi 
m  solid  p^matite,  which  makes  their  extract 
difficult.  The  blue-green  varieties  are  usually  O] 
and  pink  crystals  are  transparent.  The  larger 
not  sufficiently  transparent  for  gems.  Beryls  a 
and  one  seen  was  of  a  beautiful  grass-green  cole 

GEM  BITNERAIiS  OF  80rTH  CA 

In  a  "Catalogue  of  the  Mineral  Localities  o 
press),  prepared  by  Earle  Sloan,  State  geolog 
several  gem  minerals  is  noted.  Among  these  arc 
beryl,  sapphire,  amethyst,  and  rutilated  quart 
zircon,  green  tourmaline,  amber,  and  chalcedonj 
minerals,  however,  have  been  worked,  nor  hav< 
been  proved  as  yet. 

Beryl,  in  some  cases  of  gem  quality,  has  beei 
ning  through  Anderson  and  Spartanburg  coui 
associated  with  pegmatite.  Some  beryl,  howeve 
has  been  obtAined  during  the  washing  of  mon 
The  best  specimens  have  come  from  Anderson 
were  green  crystals  whose  color  rivaled  that  of 

Scattered  crystals  of  corundum,  with  a  few 
been  found  in  Cherokee  County  in  monazite  i 
oriental  emerald  is  said  to  have  been  found  intht 
and  a  blue  sapphire  from  the  same  region  sold  f 

Amethyst  has  been  found  at  several  localities  ii 
and  Abbeville  counties.     Some  was  of  superior 

Kutilated  quartz  ha»  been  found  in  connecti 
belt  rimning  through  Anderson  and  Spartanbur 
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* 

The  quartz  gem  stones  mentioned  above,  as  well  as  the  crystal  and  ^ 
smoky  varieties,  are  found  with  rutile  ana  other  interesting  minerals 
in  the  continuation  of  the  monazite  belt  in  North  Carolina. 

GEM  MINBRAIiS  OF  SOUTHERN  CAIilFORJS^IA. 

The  following  notes  on  the  gem-mining  industry  of  San  Diego  and 
Riverside  counties  in  southern  California  have  been  furnished  by  Mr. 
Fred  M.  Sickler,  of  Pala,  San  Diego  County,  Cal. : 

SAN  DIEGO  COUNTY. 

The  principal  gem  minerals  mined  are  tourmaline  of  many  colors,  pink  and  lilac 
oolorea  spodumene,  aquamarine  and  pink  beryl,  topaz,  essonite,  epidote,  and  axinite. 
These  mmerals  are  found  in  pegmatite  veins  cutting  diorite  and  gabbro.  The  latter 
rocks  are  inclosed  in  large  areas  of  granite.  The  gem-bearing  region  is  bounded  on  the 
east  and  west  by  sedimentary  and  eruptive  rocks  (lar^ly  basalt).  The  sedimentary 
rocks  contain  limestone,  near  the  contact  of  which  with  the  intrusive  rocks  essonite 
garnets  are  found.  The  gem  belt  probably  nowhere  exceeds  40  miles  in  width, 
measured  in  an  east-west  direction,  and  extends  from  the  San  Jacinto  Mountains 
in  Riverside  County  southward  through  San  Diego  County  into  lower  California. 
The  region  has  been  the  seat  of  considerable  activity,  both  in  the  development  of 
old  mines  and  in  the  discovery  of  new  prospects,  dunng  the  year  1906. 

PALA.       ' 

At  Pala  work  on  the  tourmaline  King  mine  was  pushed  ener^tically  for  a  part  of 
the  year,  and  tourmaline  of  great  beauty  and  lar^e  size  was  obtained  along  with  some 
beryl  and  "water  sapphire."  On  account  of  litigation  with  a  neighboring  claim, 
however,  the  work  was  stoppjed  about  the  middle  of  the  year.  Work  on  the  tour- 
maline Queen  mine  was  continued,  stones  of  a  variety  of  colors  and  of  unsurpassed 
qnality  being  produced.  Messrs.  Gordon  and  Goodwin  have  sunk  about  60  feet  on 
a  new  pros{>ect  and  report  the  finding  of  beryl  and  kunzite.  Messrs.  lx)baugh  & 
Co.  sank  an  incline  shaft  to  a  considerable  depth  on  an  extension  of  the  Stewart 
ledge.  Lepidolite,  lai^e  quartz  crystals,  and  other  evidence  of  a  goo<l  gem  forma- 
tion were  'encountereo,  but  no  information  was  given  concerning  the  production. 
The  Pala  Chief  mine  was  active  during  the  year  and  produced  a  large  quantity  of 
knnzitf  and  tourmaline.  Messrs.  Magee  &  Co.  did  a  large  amount  of  tunneling 
on  their  new  property  and  obtained  considerable  aquamarine  beryl  and  indicolite. 
Mr.  Ben  Hubert  reported  a  good  find  of  gems  on  a  new  claim.  Messrs.  Hiriart  and 
Teilitch  mined  a  quantity  of  pink  kunzite  and  l^)eryl  from  their  claims.  The  Caterina 
mine,  which  they  own  in  partnership  with  Mr.  M.  M.  Sickler,  has  proved  to  be  the 
egoal  of  any  kunzite  mine  in  southern  California.  They  found  a  very  large  pocket 
of  gems  and  have  traced  the  mineralized  portion  of  the  ledge  several  hundred  feet 
beyond  its  former  supposed  limit.  The  Sickler  Gem  Mining  Company  pro<iuced 
considerable  kunzite,  as  well  as  excellent  tourmaline  and  some  l)eryl.  The  green 
tourmaline  from  its  properties  more  nearly  rivals  the  emerald  in  color  than  that  from 
any  other  locality  in  the  State. 

RINCON. 

At  Rincon  the  Victor  Gem  Mining  Company  has  been  exploiting  a  new  field.  In 
one  deposit  beryl  of  fine  aquamarine  color  was  obtained  in  large  quantity.  In 
another  deposit  good  kunzite  ^as  found  for  the  firnt  time  in  this  district,  along  with 
bervl  and  tourmaline.  Some  of  the  tourmaline  from  this  locality  has  a  ^reen  core 
and  shell,  with  a  yellowish  ring  between  and  has  been  cut  so  as  to  show  the  combi- 
nation of  colors  with  pleasing  effect 

MESA   GRANDE. 

The  Himalaya  Mining  Company  has  directed  its  energies  mainly  to  deep  mining, 
which  involved  a  large  amount  of  dead  work.  It  is  thought,  however,  that  even  if 
the  production  was  small  there  was  a  sufficiently  large  stock  on  hand  from  the 

S receding  year  to  meet  requirements,  since  the  mine  has  been  unequaled  in  the  pro- 
action  of  tourmaline.    The  San  Diego  Tourmaline  Mining  Company  has  completed 
hundreds  of  feet  of  tunnels  and  is  in  a  position  to  make  a  large  production.    The 
company  reports  a  laive  sale  of  gems  in  Germany  at  good  prices.    The  Native  <oi^\sv 
Mining  Company  proouc^  principally  pink  and  aquamariiie  Y^ef^Y,  V\\}cv\ft\vrcwa5c««i 
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of  several  colors.  Its  specimens  of  qniartz  crystals  and  heryl  from  the  Esmeralda 
mine  attracted  much  attention  when  exhibited  in  San  Diego,  and  one  of  the  pink 
beryls  sold  for  $600  toward  the  close  of  the  year.  The  Mesa  Grande  Tourmaline 
Mining  Company  drove  a  tunnel  more  than  100  feet  at  a  new  mine  and  obtained 
some  pink  and  green  tourmaline.  Work  had  to  be  suspended,  however,  as  the  wet 
weather  caused  a  cave  in. 

OTHER   DISTRICTS  IN   SAN   DIEGO  C50XJNTT. 

Mr.  Havis  drove  a  tunnel  on  a  new  prospect  near  Banner  and  reported  the  discovery 
of  much  lepidolite  and  some  indicolite.  Mr.  Freeman  has  developed  his  property 
near  Vista  by  tunnels  and  crosscuts  and  has  obtained  some  gem  tourmaline^  chiefly 
of  yellow  and  green  color,  with  some  of  a  fine  pink  color.  The  Ramona  gem  dis- 
trict did  not  make  much  progress,  as  there  have  been  many  lawsuits  and  much 
disagreement  among  the  mine  owners.  The  district  has,  however,  produced  fine 
topaz  and  pink  beryl,  besides  spessartite,  essonite,  green  tourmaline,  and  aquamarine. 

The  southern  portion  of  the  gem  r^on  in  S^  Diego  County  has  been  exploited 
by  the  San  Di^o  Gem  Mining  Company  and  the  Mesa  Grande  Consolidatea  Gold 
and  Gem  Mining  Company.  Essonite  garnet,  sold  as  hyacinth,  is  the  principal 
stone  produced,  and  the  demand  for  large,  clear,  yellow  stones  has  exceeded  the 
production. 

RIVERSIDE  COUNTY. 

Mr.  Bert  Simmons  has  spent  much  time  developing  his  claim  at  Oak  Grove,  from 
which  he  obtained  some  pink  and  blue  colored  tourmalines.  At  his  new  and 
promising  claim  at  Chihuahua  fine  specimens  of  beryl  and  indicolite  have  been  found 
included  in  coarse  albite.  At  Coahuila  the  Mesa  Grande  Tourmaline  Company  and 
the  Fano  Kunzite-tourmaline  Company  have  been  operating  on  new  prospectp,  and 
have  produced  some  green  beryl  and  tounnaline.  Mr.  RoTOrt  Magee  also  has  been 
siiccessful  in  working  several  deposits  containing  beautiful  rubelUte  and  beryl  of 
remarkable  clearness. 

The  following  Dotes  abstracted  from  an  article  on  The  Pegmatite 
Veins  of  Pala,  San  Diego  County,  by  Mr.  Q.  A.  Waring,*  are  added 
to  give  further  light  on  this  interesting  region: 

The  gem  district  of  San  Diego  County  lies  in  a  region  of  crystalline 
rocks  between  the  nearly  level  Mesa  country  on  the  west  and  the 
desert  on  the  east.  The  Palomares  and  higher  mountains  included  in 
this  area  are  composed  chiefly  of  mica  schists,  while  the  lower-lying 
hills  and  mountains  are  of  granite  and  diorite  or  gabbro.  The  rela- 
tions seem  to  be  '^intrusive  diorite  dikes  and  later  granite  intrusions 
within  the  main  granite  mass."  The  gem  minerals  are  found  in  peg- 
matite veins  cutting  the  diorite.  The  pegmatitic  structure  is  well 
developed  to  the  northeast  of  Pala,  where  there  is  a  gabbro  boss  aboat 
li  miles  wide  and  4  miles  long  inclosed  in  granite.  The  veins  in  this 
locality  dip  rather  uniformly  to  the  southwest  at  an  angle  of  about 
30^.  They  have  a  uniform  banded  structure,  due  to  the  presence  of 
one  band  each  of  graphic  granite,  coarse  pegmatite,  pay  streak,  and 
garnet  quartzite.  The  latter  makes  about  half  of  the  uiickness  of  the 
vein.  The  pay  streak,  which  is  composed  of  lepidolite.  albite,  musco- 
vite,  and  black  tourmaline,  contains  pockets  lined  witn  crystals  and 
partly  filled  with  clay.  The  minerals  of  the  pockets  are  clear  and 
smok^'  quartz  crystals  (often  showing  a  development  of  rare  faces), 
and,  m  some  cases,  rose  quartz  and  hyalite;  albite  in  tabular  crystiJs; 
orthoclase  in  individual  crystals  embedded  in  the  clay;  greenish  mus- 
covite;  lepidolite,  often  containing  green  tourmaline  anu  kunzite.  In 
some  cases  the  crystals  attain  large  size  in  these  pockets,  although  one 
mineral  may  do  so  to  the  exclusion  of  another.  Kunzite  and  tourma- 
line are  rarelv  found  in  the  same  pocket,  though  they  occur  in  the 
same  vein.    The  clay  of  the  pockets  is  found  to  consist  of  quartz, 

a  Kan-  <i«>\.,^xK5A>'VJ**>%  W-^**>^w^. 
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feldspar,  and  musoovite,  with  spodumcne,  lepidolite,  and  tourmaline 
in  smaller  quantities.  A  soft,  unctuous-feeling,  pink  clay,  called 
halloysite,  apparently  derived  from  rubellite,  occurs  in  many  of  the 
pockets. 

At  Rincon  gem  minerals  are  found  in  pegmatites  of  similar  structure 
to  those  of  Pala,  though  inclosed  in  badly  decomposed  granite.  The 
hard  pegmatite  contains  black  tourmaline,  massive  almandine  garnet, 
large  beryl,  and  greenish  muscovite;  and  the  pockets  contain  crystals 
of  quartz,  orthoclase,  and  ber3'^l  of  gem  quality  (tourmaline  and  kunzite 
have  since  been  found  in  the  pockets  also,  according  to  Sickler).  The 
crvstais  of  the  pockets  have  been  corrcxled  and  partly  dissolved  by 
fdkaline  waters,  leaving  the  faces  rough  and  scarred. 

GEMS  OF  CEYIjON. 

An  interesting  article,  by  Mr.  Ralph  Stokes,^  appeared  in  1906  on 
the  gems  of  Ceylon.  It  seems  to  be  very  difficult  to  obtain  reliable 
information  about  the  gem  industry  from  the  natives  or  elsewhere. 
The  output  is  handled  almost  exclusively  by  a  small  ring  of  Moham- 
medans m  Colombo.  The  merchants  obtain  their  supplies  through 
Moorman  dealers  from  the  smaller  villages  nearest  the  gemming  dis- 
tricts, to  which  the  miners  bring  their  stones  for  disposal.  The 
Moorman  dealers  are  generally  lapidaries  and  take  all  the  risk  incident 
to  the  loss  of  material  in  cutting.  The  methods  of  cutting  employed 
l>y  the  lapidaries  are  primitive,  and  the  tendency  is  to  sacrifice  every- 
thing for  size.     The  quality  of  the  cutting  is  otherwise  often  excellent. 

The  more  common  gem  stones  of  Ceylon  arc  sapphire,  ruby,  star 
sapphire,  chrysoberyl,  cat's-ej-e,  and  moonstone,  with  some  green, 
blue,  and  red  spinel,  topaz  and  oriental  topaz,  green,  yellow,  and 
colorless  zircon,  garnet  cinnamon  stone,  aquamarine,  and  tourmaline. 
These  stones  are  obtained  almost  entirely  from  alluvial  deposits 
derived  from  the  denudation  of  crystalline  rocks. 

According  to  Dr.  A.  K.  Coomeraswamy,*  the  natives  of  Ceylon 
appear  to  fiave  located  nearly  all  of  the  deposits  valuable  for  gems. 
dn  the  gem  districts  themselves  the  richer  places  are  prett}'^  well  known 
and  generally  partly  worked  out.  In  some  cases  only  the  deeper 
*'illam''  or  gravels  remain.  Gem  niinitig  probably  can  never  be  profit- 
ably undertaken  by  Europeans.  Even  for  the  Ceylonese  it  is  usually 
a  lottery.  Several  unsuccessful  attempts  have  already  been  made  by 
genmiing  companies  and  it  is  not  likely  others  will  succeed,  since  the 
gem  lands  are  owned  by  scattered  landowners,  who  apparently  claim 
all  the  beds  except  in  the  larger  rivers,  and  all  operations  would 
require  careful  supervision.  The  gemmers  fall  into  three  classes: 
Illicit  gemmers;  fairly  prosperous  men  who  work  their  own  lands, 
occasionally  employing  help;  and  rich  men  who  have  their  pits  worked 
for  them  or  rent  out  tne  land.  In  the  latter  case  the  lessees  dig  a  pit 
down  to  the  "  illam,"  when  the  owner  or  other  responsible  man  attends 
the  work  to  see  that  nothing  is  stolen.  The  gems  are  divided,  three- 
fourths  to  the  owner  or  lessee  and  one-fourth  among  the  men  along 
with  their  food,  but  with  no  wages. 

In  the  gemming  region  of  Sabaragamuwa  the  Cingalese  emplo}'^  a 
crude  system  of  dredging  to  obtain  gems  and  sometimes  gold.     A 

alCin.  World.  April  28, 1906.  pp.  523-624. 

frAdmlniitration  Bepts..  Ceylon  Min.  Survey,  pt.  4, 1905  p.  v:  VI. 
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convemeat  place  ia  a  rirer  is  selected  where  tl 
not  too  deep,  and  where,  if  possible,  there  are 
low  fencpi  or  dam  is  generally  built  from  the 
the  stream  to  increase  the  flow  of  water.  The 
more  are  needed — stand  in  a  row  facing  upst 
gravel  above  them  with  a  special  long-handlei 
hoe  or  rake).  They  work  as  far  up  as  their  " 
and  eventually  scoop  a  large  hole  under  water 
this  process  tne  overlying  layers  of  sand  and 
the  illam  exposed,  lliis  gravel,  along  with  th 
worked  up  and  allow«d  to  drop  in  the  water  nea' 
the  current  washes  away  the  lighter  material.  ' 
concentrated  are  washed  in  the  usual  way  in  ba 

simpIjE  method  of  testing  FREI 

Mr.  Meyer  D.  Rothschild "  has  suggested  a 
to  a  number  of  stones,  that  can  be  made  by 
exercise  care  in  its  execution.  Hydrofluoric  a 
mixture  of  ammonia  and  hydrofluoric  acid)  is  i 
never  be  allowed  to  come  in  contact  with  the  ski 
ous  and  highly  corrosive,  producing  painful  s 
stone  to  be  tested  is  handle  with  forceps  and  ii 
the  acid;  then  it  is  removed  and  the  acid  is  w 
applicable  only  to  diamond,  ruby,  sapphire,  ; 
marine,  precious  topaz,  tourmaline,  rarnet,  a 
unaffected  by  the  hydrofluoric  acid.  The  test  i 
quoise  and  opal,  which  are  rapidly  etched  or  e» 
nor  to  peridot  and  the  quartz  gems,  as  amethy 
agate,  etc.,  which  have  tneir  surfaces  dimmed  ai 
The  genuine  reconstructed  and  artificial  ruby  i( 
all  imitations  made  of  paste,  as  imitation  ruby, 
are  rapidly  attacked. 

PRODUCTION. 

It  has  been  found  next  to  impossible  to  obtaii 
ing  the  production  of  many  varieties  of  gem  mi 
has  doubtless  been  a  production  of  several  gem 
in  the  table,  but  since  no  information  could  1 
them,  they  have  not  been  listed.  There  are  sei 
to  make  the  collection  of  statistics  for  precioi 
many  cases  the  production  is  made  up  of  a  nui 
scattered  finds  which  are  brought  in  at  different 
to  different  people.  Often  the  persons  interesi 
not  care  to  furnish  figures  showing  the  product 
be  either  estimated  or  omitted  entirely.  Then 
a  great  many  producers  and  men  interested  in  n 
erously  assisted  in  every  way  possible  toward  1 
tistics  of  production  and  have  furnished  infor 
progress  of  the  industry. 

It  has  been  deemed  advisable,  for  several  reai 
in  the  form  of  table  showing  the  production  of  j 

a  Jen .  Ctre.'^  affti  ,1  wkibi  MS,  WOT 
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the  list  of  those  gems  for  which  figures  were  obtained  directly  from 
producers  or  persons  closely  associated  with  the  production  was  very 
much  smaller  than  usual.  Furthermore,  it  is  the  aim  of  the  Survey 
to  give  the  value  of  all  material  in  the  rough,  and  the  basis  chosen  for 
estimation  is  therefore,  in  many  cases,  not  like  that  previously  used, 
and  hence,  it  has  not  been  found  possible  for  one  not  closely  con- 
nected with  the  trade,  as  Doctor  Kunz  has  been  for  many  years,  to  give 
estimates  of  production  on  a  basis  similar  to  that  formerly  used. 
Though  Doctor  Kunz  has  very  kindly  offered  to  supply  the  necessary 
information  and  has  furnished  assistance  in  many  other  ways,  it  has 
seemed  best  to  rearrange  the  table  of  production  to  fit  the  informa- 
tion as  furnished  to  this  Office.  In  order  that  the  changes  made  may 
be  readily  understood  and  a  partial  comparison  be  made  with  the  pro- 
duction of  precious  stones  in  previous  years,  the  table  as  printed  in 
the  report  lor  1905  by  George  F.  Kunz  is  herewith  reprinted  in  part 
In  tne  table  for  1906  some  large  changes  from  1905  have  been  re- 
corded in  the  production  of  certain  precious  stones.  These  have  been 
caused  In  part  by  changes  in  the  basis  of  estimation  and  in  part  by 
changes  in  production.  The  largest  changes,  where  the  same  miner- 
als appear  m  both  tables,  have  been  in  sapphire,  turquoise,  chryso- 
prase,  tourmaline,  and  kunzite.  In  the  case  of  sapphire,  turquoise, 
and  chrysoprase,  the  changes  are  due  in  part  to  the  basis  of  esti- 
mation and  in  part  to  changes  of  production;  in  the  case  of  tourma- 
line and  kunzite,  the  changes  probably  result  entirely  from  increased 
production. 

Production  of  precious  stones  in  the  United  States  in  1906. 


Precious  stone. 


Value. 


Amazon  stone 

Amethyet 

Beryl  (aquamarine,  etc)  . . . 

Beryl  (pink) 

Cbiastollte 

Chrysoprase 

Diopside 

Garnet,  almandite 

Garnet,  essonite 

Garnet,  pyrope 

Mom  agate 

Peridot 

Phenacite 

Prase 

Quartz,  crystal 

Qnartz,  rose 

Quartz,  rutilated 

Quartz,  smoky 

Quartz,  tourmalinated 

Ruby 

Sapphire 

Spodumene,  lilac  or  kunzite 
Spodumene,  green  or  hid- 

denite(T) 

Topaz 

Tourmaline 

Turquoise 

Utahlite 

Wood,  silicified  and  opalized 

Total 


$100 

700 

7,800 

1,200 

26 

32,470 

5 

100 

400 

2,500 

800 

2,400 

250 

50 

900 

4,000 

50 

2,000 

100 

600 

39,100 

12.500 

1,600 

1,550 
72,500 

22,250 

2,000 

150 


208,000 


Remarks. 


Colorado. 

Scattered  lots. 

MoHtly  gem  material;  California,  Colorado,  North  Carolina, 

Massachusetts,  New  Hampshire,  Maine. 
Chiefly  from  a  few  large  crystals;  California. 
Massachusetts. 

3,250  pounds  in  the  rough;  California. 
10  carats  in  the  rough;  Kentucky. 
Few  scattered  finds;  chiefly  Nortli  Carolina. 
1,000  carats  in  the  rough;  California. 
Scattered  lots;  Utah,  Arizona,  Kentucky. 
8,000  pounds  in  the  rough;  Wyoming. 
Scattered  lots;  Arizona,  Kentucky. 
Qem  crystals;  Maine. 
Colorado. 
6,000  pounds  in  the  rough;  California,  North  Carolina,  New 

York. 
40,000  pounds  in  the  rough;  South  Dakota,  Colorado,  Maine. 
Scattered  flnds;  North  ('arolina. 

1,600  pounds  in  the  rough;  California,  Maine,  North  Carolina. 
Colorado. 

Scattered  flndit;  North  Carolina,  Idaho. 
404,150  carats  in  the  rough;  Montana,  North  Carolina,  Idaho. 
75  pounds,  rough  gem  stock;  California. 
5  pounds,  rough  gem  stock;  California. 

Maine.  Utah,  California. 

1,450  pounds,  rough  gem  stock:  California.  Maine,  Colorado, 

Connecticut. 
556,500  carats,  partly  picked;  Arizona,  New  Mexico. 
Utah. 
8,000  x)ounds,  rough  material;  Colorado. 
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Iq  the  following  table  is  given  a  statement 
previous  stones  in  the  United  States  in  1904  and 

Production  ofprtcioug  »tone»  in  Uu  United  Sba 
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6,000 
Noite. 
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iiSC-:::::::: 

iKiESi- 
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The  importation  of  precious  stones  into  the  U 
reported  by  the  Bureau  of  Statistics,  aeain  show 
over  that  of  the  preceding  year.  This  increi 
mounted  cut  diamonds,  though  there  was  also  a 
the-  importation  of  rough  diamonds.  The  im] 
points  and  pearls  were  also  larger  than  1905;  dia 
miscellaneous  precious  stones  showed  a  slight  i 
whole  imports  of  precious  stones  came  through  i 
the  figures  obtained  for  other  porta  amounting  i 

The  following  table  shows  the  value  of  tut 
precious  stones  imported  into  the  United  Stat 
mclusive: 
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Glazlen- 

DoMor 
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110,275.800 
10,234,687 

I67S 
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18,439.023 
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PEARIi  rNT>USTRY  IN  THE  UNITED  STATES. 

Each  year  there  is  an  unrecorded  production  of  pearls  from  fresh- 
water mussels  of  many  of  the  rivers  of  the  United  States.  The  prin- 
cipal yield  comes  from  the  Mississippi  Valley  region,  where  l:)eas  of 
pearl-oearing  mussels  are  found  in  many  or  the  tributary  rivers. 
Along  the  Atlantic  Coast  States  pearls  have  been  found  from  Maine 
to  Florida,  and  in  the  Gulf  States  from  Florida  to  Texas. 

The  season  for  gathering  pearls  and  mussels  is  from  May  to  Novem- 
ber, when  buyers  and  dealers  travel  from  one  locality  to  another 
where  there  are  pearl  fisheries.  Often  the  mussels  are  gathered  in 
large  quantities  and  opened  simply  in  search  of  pearls,  and  then 
thrown  away  with  no  thought  of  tneir  value  for  manufacturing  pearl 
buttons.  In  other  cases  the  shells  are  saved  for  this  purpose,  but 
much  useful  material  is  wasted  at  the  button  factories.  With  the 
reckless  destruction  of  millions  of  mussel  shells  for  pearls  and  button 
manufacturing,  the  beds  of  these  shells  are  being  rapidly  depleted, 
and  unless  some  steps  are  taken  for  their  preservation  it  will  not  be 
long  before  the  deposits  will  be  exhausted.  Laws  passed  to  prohibit 
the  gathering  of  shells  and  pearls  on  certain  portions  of  the  rivers  for 
a  period  of  years,  after  once  being  fished  over,  would  give  the  mussel 
beds  a  chance  to  restock  themselves,  and  thus  a  permanent  industry 
would  be  established  instead  of  one  rapidly  working  out  its  own 
destruction.  It  is  said  the  Fish  Commission  will  undertake  the  investi- 
gation of  the  life  and  history  of  the  pearl  mussel  shells  of  the  Missis- 
sippi Valley  in  connection  with  the  zoological  department  of  the 
University  of  Missouri.  This  work  is  to  be  carried  on  for  the  ulti- 
mate purpose  of  devising  a  method  to  stop  the  extermination  of  the 
pearl  mussels. 

Many  pearls  are  desirable  for  their  even  qualities  and  the  ease  with 
which  they  can  be  matched,  while  American  pearls^  exhibit  the  great- 
est number  of  variations  in  color  and  tint,  and  it  is  difficult  to  match 
exactly  a  number  of  them  for  necklaces  and  other  jewelry.  On  the 
other  nand,  the  exquisite  coloring  and  the  fine  luster  of  our  pearls  more 
than  offset  the  disaavantages  due  to  such  irregularities,  and  make  them 
much  desired  in  the  gem  market.  A  list  of  publications  on  American 
pearls  and  pearl  shells  is  given  in  the  bibliography  at  the  end  of  this 
chapter  for  the  convenience  of  persons  who  desire  further  informa- 
tion on  the  subject. 

Very  curious-shaped  pearls  and  barociues  are  often  found.  Among 
those  found  in  1906  in  the  Mississippi  region  are  three,  which  have 
been  described  and  illustrated  in  the  Jeweler's  Circular  Weekly.  One 
of  these  was  in  the  shape  of  a  crowned  head  which  much  resembled 
that  of  Queen  Victoria.^  Another  was  rounded,  and  also  looked  like  a 
human  head.^  Still  another,  a  baroque,  resembled  the  head  of  an  old 
man  with  flowing  beard  and  hair.^  The  color  of  this  pearl  was  an 
exquisite  pink,  shading  in  places  from  dark  to  light  tints,  which  appear 
to^ve  light  and  shadow  to  the  face. 

'file  pearl  industry  is  carried  on  in  such  a  way  that  it  is  not  possible 
to  collect  statistics  showing  the  production.  Buyers  and  dealers,  not 
only  from  New  York  and  other  eastern  cities,  but  even  from  Paris,  visit 
the  Mississippi  region  In  the  pearl-gathering  season,  travel  from  point 

a  American  Jeweler,  October,  1906.  o  idem,  October  12, 1906. 

ft  Jew.  Giro.  Weekly,  April  2  >.  1906.  d  idem,  May  1, 1907. 
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to  point,  and  at  the.end  of  the  season  retam  to  t! 
Many  small  dealers  sell  to  larger  ones  on  the  s 
promict  off  to  be  marketed.  In  many  cases  pa 
hands  two  or  three  timeo  before  appearing  in  the 
amounting  to  many  thousands  of  dollars  in  value 
which  apparently  nave  not  been  reported  to  th 
of  the  Department  of  Commerce  and  Labor. 

Since  it  has  not  been'possible  to  collect  figtm 
been  thought  well  to  give  the  estimates  of  tho 
the  industrv,  in  order  that  the  size  of  the  lattei 
In  giving  these  estimates,  kindly  furnished  by 
must  be  remembered  that  each  one  probably 
di£Ferent  aspect,  according  to  his  connection  wi' 


Mr.  Frank  Koeckeritz,  one  of  the  lai^est  pes 
sissippi  Vallev  region,  places  the  ralue  of  peai 
9381,000,  witD  prices  ranging  from  $1  to  $2,i 
slugs  from  91.50  to  $60  an  ounce.  The  colors  s 
purple,  blue,  and  rarely  black.  The  various  sh 
or  ball  shape,  half  round  or  button  shape,  pe 
oval,  and  irregular  or  baroques,  and  their  occi 
follows: 

ApproximaU proportion  (pereerUage)  ofeaekthai 


Pear.. 
Oval.. 


.  5  I  Bound . . 
.  5  Button  . 
.  10  I  Irr^Dlar 


Mr.  Koeckeritz  places  the  production  of  b 
tons,  valued  at  $348,000  at  points  of  productioi 
shipment  to  the  factories. 

The  value  given  for  pearls  and  slugs  reprei 
prices  paid  to  the  pearl  Ssbers.  By  the  time  tta 
sumer,  after  passing  through  the  hands  of  the  li 
the  manufacturer,  and  the  jeweler,  the  value  is 
originally  paid.  The  demand  for  American 
strong,  both  in  the  domestic  markets  and  abrot 
whither  many  pearls  are  taken  directly  from  th 

The  production  of  pearls  from  the  Wabash 
oonsei-vatively  estimated  at  from  9100,000  to  $ 
Burd,  of  St.  Louis,  a  lai^e  pearl  dealer  in  ti 
The  Wabash  River  and  its  tributaries  were  p 
worked  last  season  than  any  other  rivers  in  the 

An  estimate  of  the  United  States  Fish  Comm 
of  the  production  of  pearls  in  the  United  SI 
9500,000.  The  only  year  statistics  were  collect 
was  1903,"  when  the  value  was  placed  at  $313,45: 
of  button  shells. 

aBflwors.  <>.  H..  £UiV\xU<:al  bulletin  No.  198,  Bur 
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Mr.  J.  F.  Boepple,  of  Davenport,  Iowa,  estimates  the  annual  pro- 
duction at  about  $2,000,000  worth  of  pearls  for  the  last  eight  years  in 
the  Mississippi  re^on,  and  states  that  for  the  Wabash  fiiver  alone  in 
1906  it  is  reported  that  about  $1,000,000  worth  were  gathered.  Mr. 
Beopple  was  the  pioneer  manufacturer  of  pjearl  buttons  in  the  Middle 
West  and  was  instrumental  in  establishing  both  the  pearl-button 
industry  and  the  pearl  industry. 

OCCURRENCE  OF  DIA]VIOIO>S  IN  ARKANSAS. 

By  George  F.  Kunz  and  Henry  S.  Washington. 

In  Pike  County,  Ark.,  there  is  a  small  area  of  peridotite  which 
enjoys  the  distinction  of  being  the  first  locality  in  North  America 
wnere  diamonds  have  been  found  in  place,  and  not  in  river  gravels  or 
glacial  deposits.  In  the  present  paper  we  purpose  to  give  a  brief 
preliminary  account  of  the  locality,  of  the  history  of  the  recent  dis- 
covery of  the  diamonds,  and  of  their  occurrence,  reserving  fuller 
details  for  a  subsequent  paper. 

The  igneous  area,  which  lies  about  2i  miles  southeast  of  Murf  rees- 
boro,  the  county  seat,  just  east  of  the  junction  of  Prairie  Creek  with 
Little  Missouri  River,  was  first  noticed  by  W.  B.  Powell  as  far  back 
as  1842,  later  by  C.  U.  Shepard  in  1846,  and  was  subsequently  described 
in  considerable  detail  by  J.  C.  Branner  and  R.  N.  Brackett,^  from 
whose  description,  supplemented  bv  our  own  observations,  the  follow- 
ing geological  and  petrographical  data  are  taken. 

The  mass  of  igneous  rock  forms  a  small  stock,  which  has  cut  through 
massive  Carboniferous  sandstones  and  quartzites,  somewhat  indis- 
tinctly bedded  at  rather  steep  angles.  Unconformably  overlying 
these  are  horizontally  bedded  Cretaceous  sandstones,  themselves 
overlain  by  coarse,  post-Tertiarj'  conglomerates,  the  pebbles  of  which 
consist  of  jasper,  chert,  and  flint,  ana  which  much  resemble  some  of 
the  Brazilian  cascalhos.  A  small  dike  of  peridotite  cuts  the  Creta- 
ceous sandstone  in  the  bed  of  Prairie  Creek,  but  does  not  penetrate 
the  conglomerate  above,  thus  establishing  the  date  of  the  intrusion  as 
post-Cretaceous  but  prior  to  the  deposition  of  the  conglomerates. 

The  igneous  area  itself  is  roughly  elliptical  in  shape,  with  a  longer 
diameter  of  about  2,400  feet  and  a  shorter  of  1,800  feet,  the  former 
lying  about  northeast-southwest,  and  the  latter  at  right  angles  to  this. 
The  northwe^st  edge  of  the  area  is  marked  by  a  ridge  with  three  sum- 
mits, of  which  the  southwestern  is  composed  chiefly  of  Carboniferous 
quartzite,  as  is  part  of  the  noi*theastern  one,  while  the  central  hill  is 
composed  of  a  dense,  dark,  rather  fresh  peridotite,  which  is  split  by 
joints  into  massive  bloc^ks.  South  and  southeast  of  this  ridge,  the 
summits  of  which  lie  from  60  to  80  feet  above  its  base,  the  surface 
slopes  gently  down  toward  the  cotton -planted  bottom  lands  on  the  left 
bank  of  Little  Missouri  River.  This  portion  of  the  area  consists  of 
very  much  decomposed  peridotite,  covered  in  places  by  a  thin  stratum 
of  soil  and  many  pebbles  derived  from  the  post-Tertiary  conglomerate. 
There  is  little  evidence  of  alteration  of  the  surrounding  sandstones  by 
the  igneous  intrusion,  and,  judging  from  its  form  and  from  the  pe- 
trographic  character  of  the  rock,  the  stock  appears  to  l)e  the  neck  of 
a  small  volcano,  the  upper  part  of  which  has  been  removed  by  erosion. 

a  Branner  and  Brackett,  Am.  Jour.  Sci.,  vol.  3s,  1889,  p.  rn),  nnd  Ann.  Itept.  Oeol.  Sarvey  Acka.t!kaMk 
or  1890,  vol.  2, 1891,  p.  877. 
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The  poridotite  has  been  so  well  described  by  ! 
thftt  a  tew  worda  of  description  will  suffice  here, 
men  the  freshest  peridotite  is  very  dark,  brown 
and  porphyritie  with  an  aphanitic  ^roundmass 
which  make  up  about  one-quarter  of  the  rock,  : 
the  color  of  which  is  commonly  black,  but  in  w 
rock  is  yellow  or  brown,  especially  in  the  less  fn 
these  are  fewer,  small,  glistening  plates  of  a  bro 

In  thin  section  the  olivine  phenocrysts  are  se 
from  0.5  to  5.0  mm.  long,  some  of  them  colorle 
the  interior,  but  most  of  them  largely  altered 
biotite  phenocryets  are  seen  as  irr^ular  broi 
highly  pleochroic.  The  groundmasa  shows  vi 
stout  prisms  of  colorless  augite,  and  many  smaJ 
and  of  transparent,  yellow,  isotropic  perofskite, 
ous  base,  which  b  either  colorless  or  yellow.  Th 
bat  may  exhibit  faint  aggregate  polarization  tb 

The  fresh  peridotite  was  analyzed  cbemicslb 
its  general  features  it  does  not  differ  widely  fro 
other  localities,  and  his  figures  accord  well  with 
tion  shown  by  the  microscope.  Ferric  oxide  p 
reus,  which  may  be  aflcritwd  to  the  somewhat  w 
the  rock,  and  potash  is  rather  high,  this  beinj 
presence  of  biotite. 

As  is  true  of  almost  all  peridotites,  the  Pike 
readily,  two  stages  of  decomposition  being  obset 
consists  of  the  mechanical  disintegration  of  the  e 
of  small,  angular  fragments,  which  still  presem 
hardness,  though  the  olivines  are  almost  wholly 
into  the  stage  which  is  of  most  interest  in  conne 
rence  of  diamonds,  the  solid  rock  being  reduced 
This  is  either  of  a  yellowish  or,  more  characterisi 
green  or  light  bluish-gieen  color,  the  two  variet 
locally  the  yellow  an^  green  earths.  In  these 
original  olivines  are  still  well  seen,  but  the  minei 
yellow  substance,  while  the  biotites  are  compan 
From  the  preservation  of  the  form  of  the  olivu 
decomposition  of  the  rock  has  gone  on  in  plac< 
and  green  earths  have  not  been  transported  iroD 

These  peculiar  decomposition  products  occu) 
portion  of  the  igneous  area,  occurring  just  ben 
soil  covering  all  that  portion  which  lies  south 
hills  mentioned  above,  while  a  considerable  porti< 
into  deep  gullies  by  surface  erosion.  Appare 
overlies  the  green  and  represents  the  last  stage  of 
both  overlie  the  less  decomposed,  fragmental,  w< 
tills  last  reaches  the  surface  in  places.  The  eza 
green  earth  extends  has  not  yet  been  ascertained 
but  drill  holes  sunk  to  a  depth  of  30  feet  still  sh 

E laces,  while  elsewhere  it  is  less  deep  and  the  sol 
bIow  it. 

The  first  diamond  was  discovered  on  August 
M.  Hadd\eBton,  who  had  purchased  the  land  lyi 


^. 
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and  including  the  greater  part  of  the  decomposed  portion  of  the  igne- 
ous area,  lai^ly  on  account  of  its  peculiar  character,  as  he  suspected 
that  it  contamed  some  ^^ mineral."  Mr.  Huddleston  was  searching,  on 
his  hands  and  knees,  for  indications  of  copper  or  lead  ores  and  his 
attention  was  attracted  by  the  luster  of  the  stone,  which  he  recognized 
immediately  as  differing  widely  from  the  somewhat  abundant  small 
(quartz  crystals  which  are  scattered  over  the  area.  The  diamond,  which 
is  a  white  stone  weighing  4i  carats,  was  lying  among  the  pebbles  on 
the  surface  of  the  thin  layer  of  soil  which  overlies  the  ^reen  earth 
near  the  southern  edge  of  the  igneous  area  where  the  aecomposed 
peridotite  is  much  cut  up  by  small  gullies. 

The  afternoon  of  the  same  day,  while  riding  on  horseback  into 
Murf reesboro  and  carefully  scrutinizing  the  ground,  he  saw  a  second 
diamond  lying  in  the  ruts  of  the  road,  about  500  feet  north  of  the 
first  and  also  within  the  igneous  area.  This  stone  is  likewise  white 
and  weighs  3  carats. 

Although  he  and  his  family  searched  the  area  over  very  carefully, 
no  more  diamonds  were  found  until  September  8.  when  Mr.  Hud- 
dleston found  the  third,  also  lying  among  the  pebbles  on  the  surface 
of  the  soil,  above  the  green  earth,  about  400  feet  northeast  of  the  place 
where  the  first  was  found.  This  stone  is  yellow,  a  flattened,  triangular 
hexoctahedron,  and  weighs  one-half  carat. 

The  stones  were  sentoy  Mr.  Huddleston  to  persons  in  Little  Rock, 
who,  recognizing  the  probably  great  importance  of  the  discovery, 
immediately  secured  options  on  Mr.  Huddleston's  land  and  on  consid- 
erable territory  in  the  vicinity,  including  the  greater  part  of  the 
igneous  area.  They  then  came  on  to  New  York  and  conferred  with 
one  of  the  authors  ?Mr.  Kunz),  who  was,  naturally,  deeply  interested 
in  the  discovery.  The  junior  author  (Mr.  Washington)  was  called  in 
and  was  intrusted  with  the  geologic  and  petrologic  examination  of 
the  locality,  where  he  spent  some  time  durmg  the  month  of  October. 
Pits  were  sunk  in  various  places  over  the  igneous  area,  the  green  and 
yellow  earth  was  screened  and  panned,  and  a  careful  search  was  made 
tor  more  diamonds  on  the  surface,  but  none  were  discovered.  Various 
considerations,  which  need  not  be  discussed  here,  precluded  the  possi- 
bility of  the  ground  having  been  '* salted."  The  points  of  similarity, 
as  well  asof  dissimilarity,  with  the  South  African  pipes  were  recognized, 
and  the  conclusion  was  reached  that  the  diamonds  were  probably 
derived  from  the  peridotite;  though,  in  view  of  the  fact  that  all  three 
had  been  found  among  the  surface  {>ebbles,  which  had  come  from  the 
conglomerate,  the  possibility  that  this  may  have  been  their  source  was 
not  excluded  from  consideration,  and  further  extensive  prospecting  was 
recommended.  This  was  subsequently  done  to  some  extent,  though 
interfered  with  by  bad  weather,  and  several  more  diamonds  were  found 
by  Mr.  Huddleston  and  members  of  his  family,  as  well^  as  by  other 
persons,  all  on  the  surface  of  the  ground  but  within  the  igneous  area. 

In  January,  1907,  the  two  authors  visited  the  locality  together,  and 
made  a  careful  study  of  the  igneous  area  and  its  surroundings.  While 
the  resemblance  of  the  conglomerate  to  the  diamond-bearing  Brazilian 
cascalho  was  recognized,  the  facts  that  careful  examination  and  pan- 
ning of  this  and  of  the  river  gravels  led  to  negative  results,  and  that 
up  to  the  time  of  the  authors'  visit  as  many  as  26  diamonds  had  been 
found,  all  within  the  igneous  areaji  though  all  likewise  on  the  surface 
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of  the  ground,  in  addition  to  the  petrographi 
rendered  the  presumption  in  faror  of  their  dei 
dotite  almost  a  certainty. 

Subsequent  to  this  visit  extensive  prospectin 
according  to  plans  suggested  by  the  autnors, 
green  earth  (which  disintegrates  in  water  to  a 
being  washed  and  screened  in  Little  Missouri  1 
done  under  the  supervision  of  Mr.  Theodore  1 
neer  of  tiittle  Rock.  In  the  course  of  these 
diamonds  were  found  in  the  concentrates.  T 
definitely  the  question  of  their  source  had  m 
through  the  possible  accidental  admixture  of 
surface  soil  with  the  underlying  green  earth,  a£ 
ful  precautionary  measures  to  guard  against  thi 
some  of  the  men. 

But  final  and  absolutely  definite  proof  that 
the  peridotite  and  that  those  found  have  beei 
fui'nished  by  the  discovery,  about  the  middle  o 
embedded  in  the  green  earth,  about  3  feet  be 
this  wa!>  being  excavated  for  washing,  a  careful 
by  the  men  for  just  such  a  discovery.  This  sp 
New  York  by  one  of  the  parties  interested,  an 
ined  by  both  of  the  authors.  The  stone  is  white 
octahedron,  firmly  embedded  in  the  decomposed 
a  portion  of  it  is  visible,  this  tieing  about  12 
mm.  wide.  The  most  careful  scrutiny  failed  t 
that  it  had  been  artificially  inserted,  and  no  otb 
sible  than  that  it  was  actually  in  situ.  Taking 
sideration,  therefore,  the  occurrence  of  diamoi 
Murfrcesboro  may  be  regarded  as  unquestionat 

The  number  of  diamonds  found  up  to  the  dat 
weights  varying  from  one  thirty-second  of  a  i 
The  majority  are  distorted  octahedrons,  a  fe' 
triangular,  and  a  small  number  are  almost  pei 
cubes  have  been  found.  Most  of  the  stones  arc 
tion  being  of  good  water  and  the  white  of  ex 
tluin  most  African  stones.  A  smaller  number 
yellow,  and  several  small  individuals  are  of  hot 

The  mass  is  now  benig  examined  with  the  dia 
and  solid  peridotite  is  found  beneath  varying  < 
the  greatest  depth  yet  reached  being  186  feet. 

As  this  is  the  only  place  outside  of  South  A 
have  been  found  in  peridotite,  a  brief  compari 
tie^  will  be  of  interest,  a  more  detailed  stateme 
the  future.  While,  petrographically  and  chemi 
Kimberley  and  near  Murfreesboro  are  much 
decided  differences.  The  Murfreesboro  rock 
lava,  although  the  portion  now  visible  had  uot 
and  it  was  evidently  ejected  through  a  volcan 
quiet  liquid  flow,  while  the  peridotite  of  the  Sob 
to  bo  uniformly  an  igneous  breccia  and  to  have 
sive  eruptions  in  a  more  or  less  fragmentary  c 
mingled  with  a  considerable  proportion  of  wat 
inclosed  iragmenta  ol  Iha  rocks  traversed  by  th 


FBEOIOUS   STONES.  1251 

ing,  not  a  piece  of  sandstone,  quartzite,  shale,  or  other  nonigneous 
rock  having  been  observed,  so  far  as  the  authors  know,  during  the 
extensive  diggings.  In  South  Africa,  on  the  other  hand,  as  is  well 
known,  such  foreign  material  is  abundant  in  the  '^blue  ground,"  and 
includes  quartzite,  sandstone,  shale,  diabase,  eclogite,  and  other  rocks. 

Such  fresh  periaotite  as  occurs  at  the  Pike  County  locality  does  not 
seem  to  have  been  observed  in  South  Africa,  but  the  green  earth  of 
the  former  much  resembles  the  blue  ground  of  the  Tatter,  both  in 
color  and  in  being  composed  predominantly  of  highly  serpentinized 
olivine,  with  smaller  amounts  of  decomposed  augite,  and  a  little 
biotite,  perofskite,  and  magnetite,  although  the  Arkansas  material  is 
much  softer  than  is  the  African.  Simibirly,  at  both  localities  the 
upper  portions  of  the  decomjwsed  rock  are  yellow,  through  oxidation 
and  hydration  of  the  ferrous  iron. 

On  the  other  hand,  garnets,  which  are  very  abundant  at  the  African 
pipes,  are  extremely  rare  and  of  very  small  size  at  Murf  reesboro,  though 
of  the  same  red  color,  but  their  chemical  composition  is  unknown  as 
yet.  Furthermore,  chrome-diopside,  hypersthene,  zircon,  kyanite, 
chromite,  and  ilmenite,  which  are  such  common  ingredients  of  the 
African  blue  ground,  are  unknown  at  the  Arkansas  locality.  While 
the  blue  ground  of  Kimberley  is  compact,  and  must  be  exposed  for  a 
long  time  to  the  weather  before  it  disintegrates  sufficiently  to  permit 
the  extraction  of  the  diamonds,  the  Arkansas  green  earth  is  soft  and 
friable  when  first  excavated,  hardens  somewhat  on  drying,  but  on 
exposure  to  the  weather  soon  disintegrates  to  a  fine  mud,  as  it  readily 
does  on  agitation  with  water.  This,  at  least,  is  true  of  the  upper  por- 
tions, so  far  as  they  have  been  penetrated,  but  the  harder  f ragmental 
material  of  the  first  stage  of  decomposition  shows  much  less  tendency 
to  disintegrate  and  remains  to  be  further  investigated. 

The  question  of  the  origin  of  the  diamonds  falls  outside  of  the  scope 
of  this  preliminary  paper,  but  it  may  be  noted  here  that  no  car- 
bonaceous shales  are  known  to  occur  in  the  vicinity  of  the  igneous 
mass,  nor  were  they  observed  as  inclusions,  as  thejr  are  at  Kimberley. 
This  would  indicate  that  Lewis's  view  of  the  derivation  of  diamonds 
by  the  metamorphism  of  carbonaceous  shales  does  riot  apply  here,  and 
points  to  the  probable  truth  of  the  view  of  Cohen,  Hatcn,  and  Cor- 
storphine,  that  they  are  original  constituents  of  the  igneous  rock. 
At  the  same  time,  in  view  of  the  occurrence  of  deposits  of  asphalt  at 
Pike  City,  10  miles  northeast  of  Murf  reesboro,  ana  of  the  occurrence 
in  the  post-Tertiary  conglomerate  immediately  north  of  Murf  reesboro 
of  some  asphalt  wnich  may  be  supposed  to  be  derived  from  underly- 
ing organic  material,  the  question  must,  for  the  present,  be  left  open. 
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QUARTZ  (FLINT)  AND  FELDSPAR. 


By  Edson  S.  Bastin. 


QUARTZ  (FlilKT). 
INTRODUCTION. 

Quartz,  the  most  abundant  of  all  minerals,  occurs  in  a  great  variety 
of  forms  and  is  utilized  commercially  in  many  different  ways.  Cer- 
tain transparent  colored  varieties,  such  as  rose  and  smoky  quartz 
and  amethystine  quartz,  have  a  ^em  value  and  are  discussed  in  the 
chapter  on  precious  stones.  Sand  used  for  building,  molding,  and  in 
glass  and  pottery  manufacture  is  also  discussed  in  other  parte  of  this 
volume,  as  are  sandstone  and  quartzite  used  for  building  purposes, 
although  all  these  materials  are  nearly  pure  quartz.  This  chapter 
deals  only  with  massive  crystalline  (juartz  (often  called  vein  quartz), 
with  flint,  and  with  quartzite,  which  is  used  for  other  than  building  or 
paving  purposes. 

MASSIVE  CRYSTALLINE  QUARTZ. 

Quartz  of  this  variety  Ls  usually  white,  though  occasionally  rose 
colored  or  smoky.  It  occurs  either  in  vein  or  dikelike  masses, 
unmixed  with  other  minerals,  or  as  a  constituent  of  pegmatite.  In 
the  latter  occurrence  it  is  produced  as  an  accessory  in  the  mining  of 
f eld&poi'.  The  States  now  producing  massive  crystalline  (vein)  ouartz 
in  commercial  ouantity  are  Connecticut,  New  York,  Maryland,  and 
Virginia.  Small  quantities  were  formerly  marketed  from  Maine,  all 
being  obtained  from  pegmatite  deposite.  Quartz  is  even  now  saved 
in  stock  piles  at  some  of  the  feldspar  quarries,  though  it  finds  only  a 
sporadic  sale,  the  Maine  ouarries  being  too  far  from  the  markete  to 
make  the  mining  profitable  even  as  accessory  to  the  mining  of  feldspar. 
In  New  York  white  and  rose  colored  quartz  is  produced  as  an  acces- 
sory in  feldspar  mining  in  Westchester  County.  In  Connecticut  and 
Maryland  some  is  obtained  in  feldspar  mining,  but  the  bulk  of  the 
material  comes  from  mines  operated  for  quartz  alone,  these  localities 
being  near  enough  to  the  marKcte  to  render  the  mining  profitable.  In 
Virginia  massive  quartz  is  quarried  for  use  in  the  manufacture  of 
metallic  silicon  ana  ferrosilicon. 

QUARTZITE. 

This  rock  may  be  described  as  a  sandstone  in  which  the  spaces 
between  the  quartz  grains  have  been  completely  or  almost  completely 
filled,  either  tnrough  a  further  deposition  of  quartz  between  the  grains 
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or  throug'h  a,  recrystallization  of  the  miartz  o 
The  result  is  a  solid  mass  of  quartz.  In  Chei 
hard,  vitreous  quartzite  of  Cambrian  ^e  is  extei 
Nortn  Carolina  Flux  Company  for  use  as  a  Bus 


The  name  flint  is  properly  applied  only  to  i 
compact  texture,  dull  surface,  and  perfectly 
fracture.  It  commonly  occurs  in  the  form  of 
nodules  in  limestones,  and  in  such  cases  is  almc 
tionary  origin.  Chert  is  another  name  applie 
thl9  war.  Flint  or  chert  nodules  occur  abundan 
in  the  United  States,  notably  in  the  Cretaceous 
Texas,  a  locality  in  the  west  portion  of  the  cit 
most  accessible.  So  far  as  known  very  little  c 
been  commercially  utilized  except  as  road  me 
appears  to  be  equal  to  that  of  tne  imported  fli 
consumed  in  this  country  comes  from  France 
and  England  and  is  imported  cheaply  as  ballast, 
round  or  oval  nodules  are  used  in  nail  mills,  bul 
is  fired  in  kilns  and  then  ground  for  use  in  til 
flints,  which  are  usually  gray  to  nearly  black  i 
tion,  become  perfectly  wtiite  on  burning,  and 
that  grinding  is  facilitated. 


Quartz  of  the  kinds  dealt  with  in  this  t^p 
variety  of  purposes.  A  laree  proportion  of  th 
the  pegmatite  deposits  of  New  York,  Connect 
ground  and  utilized  in  the  manufacture  of  a  wo 
end  flint  are  extensively  used  in  pottery  man 
serve  to  diminish  sbrint^ge  in  the  body  of  the  ' 
also  in  the  glaze.  Sand  and  ground  sandstone 
gaining  ground  as  a  substitute  for  the  more  ma 
in  the  pottery  trade.  Quartz  of  any  variety,  i 
tery  use,  must  be  free  from  iron-bearing  min< 
analysis  should  show  less  than  one-half  of  1  pe 
Massive  auartz,  crushed  and  graded  to  various 
extensively  used  in  the  manufacture  of  sandpai 
a  scouring  agent  with  sand-blast  apparatus,  ana 
scouring  soaps  and  polishes.  The  qualities  wt 
larly  serviceable  for  these  purposes-are  its  hard 
scale),  which  is  slightly  greater  than  that  of  st 
fracture  and  absence  of  definite  cleavage  planes 
fragments  with  sharp,  angular  edges  and  comei 
purposes  massive  quartz  is  far  superior  to  sand 
since  the  grains  of  the  latter  are  likely  to  be  i 
Blocks  of  massive  quartz  are  used  in  the  chem 
for  acid  towers  and  to  some  extent  as  a  flua 
Much  ground  quartz  is  used  in  filters,  and  som 
are  used  in  place  of  pumice  as  a  cleaner  by  de 
years  quarti  \ia»  \)ftftii  \KeA.  to  some  extent  i 
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metallic  silicon  and  ferrosilicon  by  electrolytic  processes,  these 
materials  beinff  used  largely  in  steel  manufacture  to  increase  the 
toughness  of  the  product.  JBecause  of  its  high  electrical  resistance 
silicon  is  also  finding  use  in  the  manufacture  of  rheostats,  electric 
heaters,  etc.  The  filament  of  a  new  electric  lamp,  known  as  the 
"Helion"  lamp,  is  a  compound  rich  in  silicon  and  is  said  to  give  a 
white  liffht  at  a  current  density  at  which  a  carbon  filament  would 
show  only  red.  It  is  also  claimed  that  the  filament  will  stand  100  per 
cent  overload  without  giving  out  and  that  ordinary  variations  of  cur- 
rent have  but  little  effect  on  the  light.  Though  not  metallic,  the 
filament  has  the  property  of  fusing  together  when  broken. 

METHODS  OF  GRINDING. 

In  the  grinding  of  the  massive  forms  of  quartz  two  general  proc- 
esses are  used,  which  may  be  called  the  "  wet  process"  and  the  "  dry 
process." 

In  the  wet  process  the  quartz  is  usually  first  crushed  in  a  jaw  crusher 
and  then  still  further  reduced  in  size  in  chaser  mills.     After  this  it  is 

f round  in  ''wet  pans"  provided  with  a  pavement  of  flat-faced  quartz 
locks  over  which  move  several  large  quartz  blocks,  the  crushed 
quartz  being  pulverized  between  these  blocks  and  the  pavement.  The 
grinding  in  the  wet  pans  usually  occupies  about  twenty-four  hours, 
the  loaa  ground  in  a  single  pan  varying  from  1,200* to  1,800  pounds. 
From  the  wet  pans  the  pastelike  mass  of  quartz  and  water  is  dmwn 
into  settling  troughs,  the  first  settlings  being  in  some  cases  returned 
to  the  pans  for  further  grinding.  S^rom  the  settling  troughs  it  is 
shoveled  into  a  drier  heated  by  steam  or  hot  air.  The  dried  material 
is  then  bolted  to  various  degrees  of  fineness  and  packed  in  bags  for 
shipment,  or  it  may  be  shipped  in  bulk  without  bolting. 

in  the  ary  method  of  treatment  the  quartz  is  usually  crushed  first 
in  a  jaw  crusher  and  then  between  steel  rollers,  though"  in  some  cases 
it  goes  from  the  jaw  crushers  to  a  gyrating  crusher  before  passing  to 
the  rolls.  Quartz  to  be  used  for  filters  and  for  abrasive  purposes  is 
then  screened  to  various  degrees  of  fineness,  usually  on  revolving 
screens,  and  is  packed  in  bags  for  shipment.  In  the  manufacture  of 
the  finer  grades  for  use  in  pottery,  wood  fillers,  scouring  soaps,  etc., 
the  material  after  leaving  the  roll  crushers  is  ground  in  ball  mills, 
either  of  the  continuous  or  of  the  intermittent  type.  It  is  graded  to 
various  sizes  either  by  bolting  or  by  a  pneumatic  process  whereby 
the  quartz  powder  is  carried  by  a  strong  air  current  through  a  series 
of  tubes  and  receptacles,  the  distance  to  which  the  material  is  carried 
being  dependent  on  its  fineness. 

PRODUCTION. 

The  production  of  quartz  in  the  United  States  in  1906  amounted  to 
41,314  short  tons  of  crude  quartz,  valued  at  §37,632,  and  25,383  short 
tons  of  ground  quartz,  valued  at  $205,380,  a  total  of  66,6J)7  short  tons, 
valued  at  $243,012.  The  average  value  of  the  crude  material  was  91 
cents  per  ton  and  the  ground  material  was  valued  at  $8.09  per  ton. 
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Production  of  quarlx  (fiint)  inthe  United  Stairs  in  lOO 


Crude. 

. 

8l«tB. 

Qiuntlly 

Value. 

Quant 

7,5M 

i,<m 

S20.S7S 

^, 

Prodadion  of  quart!  {Jlint)  in  the  UniUd  Stales,  19 


Y«. 

Crude. 

art 

ftuanllty. 

Value. 

Qaantilr 

s 

M.296 

38,890 
37, 

11 

The  apparent  increase  in  the  quantity  and 
in  iyi>6  aoea  not  represent  a  corresponding  inci 
is  due  mainly  to  the  more  complete  returns  rec 
pared  with  1905. 

Imports. — The  figures  of  this  table  do  not  re 
tity  of  quartz  and  6int  consumed  annually  in 
much  flint  is  imported  from  Europe  in  the?on 
value  of  these  imports  in  1W)6  was  $272,607, 
1905. 

FEIiDSPAK. 

CHEMICAL  AND  PHYSICAL  CHA 

The  feldspars  are  compounds  of  alumina  and 
of  the  bases  potash,  soda,  and  lime;  rarely  ba 
fall  into  two  principal  groups — the  potasb-sodt 
soda  feldspars. 

POTASH-SODA    FELDSPAKE 

The  principal  representatives  of  the  potash-: 
orthofiiase  and  microcline,  which  have  the  cc 
K,O.Al,0,.6SiOj.  These  two  varieties  not  on 
ical  composition  but  they  are  similar  in  tbei 
most  of  their  physical  properties.  Indeed,  a 
the  unaided  eye  seems  to  be  homogeneous  thn 
orthoclase  and  in  part  microcline.  fheprincipi 
two  varieties  lies  m  the  fact  that  microchne  sho\f 
the  microscope  in  polarized  light,  a  minute  grat 
the  result  of  intimate  twinning  of  the  crystals, 
completely  replace  potash  in  these  feldsrwrs.  ] 
ash,  the  feldsi^rig called anorthoclase.   Theth& 
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po3itioD  of  pure  orthoclase  or  microcline  is  shown  in  cotumn  1  of  the 
following  table.  No.  2  is  an  analysis  of  commercial  feldspar  from  Nor- 
way, and  No.  3  of  feldspar  from  Bedford,  Ontario,  which  is  largely 
imported  into  the  United  States  and  used  in  pottery  manufacture. 
Analyses  3  to  8  and  analysis  H  are  of  potaah-rich  feldspars  from  vari- 
ous points  in  eastern  United  States,  used  commercially  m  pottery  man- 
ufacture and  for  other  purposes, 

Analytu  o/ftld»part. 
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la  by  Hefnrtch  Rles,  Ph.D.,  ConiellUnlvcrslly. 
4.  rnwin-coloreil  orthoclaAe-mlGrocltne  tc'^^- 
X  Count;.  Me.  ^  Aualj'Bla  by  PllUbi 


tdobury.  H 


le  foaspar;  quarry  o(  Golding  & 
lUbure  Testlne  Laboialory,  Ltd. 
■y  of  turelift  Mining  and  Op«r> 


Sona  Compftnr,  Georgetown. 


OperaUng  Companr,  Uoutta  O 


WCounty,  N.y. 


CouDIy,  M.  ¥.    Analysis  b/ John  emu 

«.  Ugh '- ■ 

AlbHtUi 


la  by  omce  i 


t.  PtKrl-grey  orthodaae-mlcnicllne  [eldspar:  quarry  o[  Claaplu  UiDliie  Company,  oearBi 

Ml-  n__- .^ ._  ..  ..      .__,_.. .. '  "-'-'■i;  Roads,  U.  S.  DepftrtmeQl  of  AKrlcuUure. 

KiQkle'i  Soiu,  Bcdiord  Tillage,  WeaM beater 


o  Bureach  on  property  of 


■     aty.N.Y. 

Llgh^yellow  onhoclaae-microcllne  feldspar',  quarry  opei 
—jit  Hobby,  town  of  North  Ctatle.  Weatvhester  County,  N.  'i. 

9.  Soda  fetdapsr  (lom  quarry  of  Sparvulta  Miolug  Company.  Chester  County,  Pa, 

10.  Wbite  [eld-ipar  from  EmbreeylUe,  Chester  County,  Pa..  Analyala  by  Plttabiiig  TeaUng  Labora- 

U.  Polaah  leldapar  from  quarry  of  Guilford  and  Waltoravlllo  Granite  Company,  Woodstock.  How- 
aid  County,  Hd.  Partial  analyses  of  other  npeclmena  fmm  Ihc  same  quarry  made  at  the  Maryland 
AniGultnTal  Experiment  Btatlou  sbow  reapeetively  13.2  pec  cent  putafh  with  l.g  per  cent  xoda,  and 
lC6  per  cent  potaah  with  1.6  per  cent  soda. 

11.  PoiaalMiida  feldapar;  quarry  of  Waller  F.  Patterson,  ]r„  Uenryton,  Carroll  County,  Ud.  Analy 
rii  by  PttlabuKTeattng  Laboratory,  ttd, 

18.  Llmcaoda  feldapar  (bylownllej  from  Paint  Corundum,  near  Duluth,  Mfnn.  It  la  not  nied  In 
pottery  manufacture,  but  la  ground  tor  use  as  an  abrasive  and  In  flltera,  etc 

The  feldspars  of  the  potash-soda  group  mined  in  the  United  States 
are  mostly  cream  colored  to  nearly  white,  though  the  rock  from  Bed- 
ford, N.  Y.,  is  pink  and  that  from  near  BatchelTerTiUe,  N.  Y.,  a  pearl 
gray.  The  potash  spars  from  Norway  and  from  Bedford.  Ontario, 
are  pink  in  color.  Tne  cause  of  the  pink  color  is  not  definitely  known, 
hut  it  seems  in  some  cases  to  he  due  to  the  presence  of  smaU  quanti- 
ties of  finely  divided  iron  oxide.  In  many  cases,  however,  as  may  be 
seen  from  the  preceding  table,  the  percentage  of  iron  oxide  is  smaller 
in  the  pink  feldspars  than  in  those  of  lighter  color.  All  the  pink 
apars  burn  perfectly  white,  and  the  iron  percentage  is  too  small  k>  be 
in  the  least  detrimental  in  pottery  manufacture.  The  hardness  of  the 
fresh  feldspar  is  such  that  only  with  difficulty  can  it  be  scratched  with 
a  knife  blade. 

As  found  in  the  quarries  the  potash-soda  feldspars  seldom  show  true 
crystal  faces,  but  when  perfectly  fresh  break  readily  into  angular 

S'eces  bounded  in  part  by  smooth  cleavage  faces.     There  are  three 
rections  of  cleavage,  intersecting  at  definite  angles,  which  are  iden- 
tical for  orthoclase  and  microcline  and  change  only  slightly  with  an 
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'mrrtwn  in  thA  «wla  conGmt.  Only  cwo  at  C 
HctinM.  anrt  tiu*»e  always  ine«Taw!t  approiiid 
fttwh  rtf  rhi^sft  principiii  i^Jftava^n  -mrfiMvis  shov 
mbin  m  that;  fxhihitwi  Ky  a  pla&*.  of  (flaws,  chou 
a  Ki-irt«  itw«  hrillianr  Chan  z\\k  other.  The  hai 
KToiw  "ImwaflfR  olanen  interw^Kinff  at  iW-  ar«  an 
rify  rhf  miiwral  a«  Moitfjin^  to  Chft  3rroiip  nt  i 
fcirtftpar-". 

Kpj>pnt  ■•YpoTimftTtrx"  have  ^htwn  that  tb«  p 
nnf-  pn«w«H  a  ftplinitft  tiwJtinif  point,  aw  do  tt 
hiir  p«««  ara^uaily  from  th«  -mlid  -ttaTw  t»  tl 
fn  mo«f;  of  rhft  ffetcrmi nations  chat  havft  twftn 
ha>4  rak<^n  pla^j^  in  thf,  dry  •traXf.  ar  ti'mpftraCurR 
;*.  whi^h  CiiKWt  at  I.-lliV-  ( '.  or  iJilHY'  F.  T 
«"/la-tni>'roi'.lini>s  ar«  'ligfhtly  mor«  fnt»ibl*.  ani 
vapor  in  thrt  kiln  or  fumacj^  tenda  «iU  fiirthe 
poinr^ 

Th"^  lime-^orta  srronp  of  fi^iH-'jpftrv,  or  pla$fio<^ 
form  a  '•r.nriniM'nia  ^ftrii«  ran<finj^  from  the  pni 
;tr  on<>  >>n4  to  the  poT«  lime  ^Mitpar.  anorc 
Th*  chomicai  r/>mponition  of  alhtt*  is  reprftsei 
AlMi/),  MMiprnaOM  Ah)  or  J^O.  Al^^V't  *0^ 
<'i*«>  sxi-f^pf.  th»r.  thft  alkali  i.-t  vifla  In)*t«wi  of 
tii-fTi  of  anorthit/^  i«  r«»prft!«nt«t  by  th*^  fomt 
naf^'I  An)  or  *>0  Al/>,  i  i^iO^  Th«  inters 
»*.r)*'<  arft  mixtnrfta  in  varyinsr  propwriMw  of  1 
rmtM  t<hr>vp.  Ab  and  An,  and  harn  b«m  dividi 
in  fh*  fotkiwinar  t»M«: 

K\y'.*f \\  An,  v.  Ah,  An-      r^hnrir.riM. 

M«p'p»'li»(« aKi  An,  Co  Ah,  An^     Bytowaiat,. 

Afi4»>^n* Aht  AHi  b>  A.'h  An,     Anorrbite  ,. 

T>t«  followinjf  Cft^>le  show*  th«  ^rcKntagw 
f//rr'»^/ndiftj(  to  »«»^b  f«W*{«r  ir»n«y: 

I'rfrMn^  im^kr*  if  tiiK  'OMin  y»  Our.  frfjirpnrt  Ja 


Tti'^  fif^ld  and  rnioTatcmpti;  ntarlie^  madf:  hr  1 
Mvnilabli;  analr»i«a,  indicate  tlut  most  of  the  pU 
Btiar  dftfNMits  worked  for  pottery  parposea  i: 
Albit'^,  though  MOK  of  the  more  ral^nc  vari< 
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present  in  a  few  localities.  Albite  is  usually  pure  white,  thoug^h  some 
from  Auburn,  Me.  (not  usetl  commenMaUy)5i  is  of  a  dirty  preen  color. 
In  its  commonest  form  it  shows,  as  do  the  feldsjiars  of  the  iH>tash- 
soda  group,  two  principal  oleava^  faces  with  brilliant  lust4>rs,  but 
tJiey  intersect  not  at  90"-^,  as  in  orthoclase  and  micnx*linc,  but  at  alxnit 
86^.  This  diflference  in  angle  is  not  roadilv  rei^>gnizable  without 
careful  measurements,  and  in  the  field  the  albite  and  others  of  the 
lime-soda  group  are  most  readily  distinguished  f n>m  the  p^tash-stxla 
feldspars  by  the  presence  of  faint,  |x*rfei*tly  stmight  striations  on  the 
most  brilliant  of  the  cleavage  faces.  Those  are  the  result  of  n^pi^ated 
twinning  of  the  crystal,  and  are  best  seen  by  holding  the  crystal  in  the 
sunlight  so  as  to  catch  the  reflection  from  the  principal  cleavage  face. 
By  turning  the  crystal  slightly  one  way  or  another  the  striations,  if 
present,  are  I'eadily  recognized.  A  set^ond  form  of  albite,  es|>ecially 
common  in  the  gem-bearinjj  pegmatite  depv>sitvS,  gi>es  bv  the  name  of 
clevelandite.  It  is  pure  white  in  color  ana  occurs  in  clusters  of  (bin 
blades,  the  latter  usually  between  2  and  4  inches  in  length.  As  indi- 
cated by  analvsis  No.  10  of  the  table  (p.  0),  which  shows  *2. 15  jx^r  centof 
lime,  lime-so5a  feldspar  is  an  important  constituent  at  a  few  nimrries. 
Pure  soda  spar  or  albite  (Na^O.Al^Oj.O)  SiO,),  like  orthoclase  and 
microcline,  has  no  fixed  melting  point,  but  pisses  gradually  from  the 
solid  to  the  liquid  state.  It  seems  to  be  completely  fused,  however, 
at  a  temperature  near  1,300"  C.  (2,372^  F.),  or  al)Out  the  melting  jwint 
of  Segar  cone  No.  9.  Certain  feldspar  grinders  mix  soda  feldspar  with 
potash  feldspar  before  grinding.  The  resulting  product  has  a  some- 
what lower  melting  point,  that  is,  is  a  '^softer''  spar  than  the  pure 
potash  feldspar.  With  increase  in  the  ywrcentagt^  of  calcium  the  melt- 
ing point  rises,  pure  anorthite  (CaO.AlaO,.^  SiO,)  molting  only  at 
1,632^  C.  (2,790OT.).« 

MODE  OF  OCCURRENCE. 

The  feldspars  are  among  the  most  widely  distributed  minerals  and 
occur  as  constituents  of  most  igneous  and  metamorpliic  rocks,  as  well 
as  of  the  sediments  derived  from  these  rocks.  In  tliese  occurrences, 
however,  the  feldspar  is  usually  in  too  small  grains  and  too  intimately 
associated  with  other  minerals  to  bo  of  commercial  importance,  (com- 
mercial feldspar  usually  occurs  as  a  constituent  of  pegmatites.  Most 
of  these  are  essentially  very  coarse  granites,  their  principal  constitu- 
ents being  the  granitic  minerals  quartz,  feldspar,  and  mica.  They  occur 
in  most  areas  of  crystalline  rocks,  usually  asdikoliko  masses  following 
whatever  planes  of  foliation  or  easy  fracture  may  bo  present  in  the 
surrounding  rocks,  though  in  somo  cases  cutting  across  these  and  often 
forming  irregular  bodies  of  considerable  sizo.  Different  pegmatite 
DlSAsses  even  in  the  same  region  often  differ  considerably  in  coarseness, 
and  even  a  single  mass  may  vary  considerablv  in  coarseness  from 
point  to  point.  In  general  only  a  small  part  or  the  pegmatitic  mate- 
rial of  a  region  is  siifliciently  coarse  grained  or  sufficiently  free  from 
iron-bearing  minerals  to  be  of  commercial  value.  The  geologic  evi- 
dence generally  supports  the  view  that  the  pegmatite  is  really  but  one 
type  of  igneous  intrusion,  the  molten  magma  being  characterized  by 
the  presence  of  large  Quantities  of  gases  or  water  vapor  which  facili- 
tated the  formation  of  large  crystals.     The  relative  proportions  and 

a  Day  and  Allen,  op.  cit.,  p.  107. 
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the  quality  of  the  different  pe^natite  conatitueii' 
deposits,  some  being  valuable  chiefly  for  their  m 
quartz,  and  others  for  their  feldspar.  In  some,  tw< 
minerals  can  be  exploited.  In  a  few  ca^es  the  pe 
principally  for  its  gem  minerals  and  its  compound 

The  potash  feldspars,  orthoclase  and  microcline, 
cially  uie  most  important  varieties,  nearly  alws 
parts  of  the  same  crystal.  They  may  occur  as  ! 
sionally  15  to  20  feet  across,  unmixed  with  other  i 
may  be  intergrown  with  quartz  or  rarely  with  oth' 
the  intergrowth  of  feldspar  and  quartz  m  fine  gra 
not  usual^-  used  for  pottery  manufacture;  but  the  c 
of  feldspar  and  c^uartz  contain  a  higher  percentile 
one  of  the  principal  sources  of  commercial  spar, 
in  some  cases  irregular;  but  in  most  cases  it  co] 
quartz  and  feldspar,  from  several  inches  to  severa 
penetrate  one  another  in  such  a  manner  that  on  cf 
of  the  feldspar  the  quartz  forms  peculiar  patten 
bling  the  cuDeiform  inscriptions  on  ancient  mc 
intergrowths  the  name  "graphic"  granite  has  b 
Greek  verb  graph^in,  meaning  to  write. 

In  many  of  the  mines  worked  for  feldspar,  espec 
and  Connecticut,  the  soda  variety  albite  constitut 
1  per  cent  of  the  whole  amount  of  feldspathic  r 
mainly  in  irregular  crystals,  seldom  more  than  ! 
associated  with  quartz  and  potash  feldspar.  In  i 
ford,  N.  y.,  it  constitutes  a  much  larger  percent) 
though  still  subordinate  to  the  orthoclase-miurot^'Iir 
tain  of  the  quarries  of  Pennsylvania  and  Maryland 
near  Sylmar,  Md.,  it  is  the  principal  feldspar  rai 
9,  p.  9.) 

METHODS   OF   MINING. 

The  methods  of  mining  feldspar  are  very  simpl 
are  nearly  always  open  pits,  usually  of  rather 
valueless  portions  of  the  pegmatite  being  avoided 
In  Maine,  Connecticut,  and  New  York  tne  pegmi 
and  undecomposed,  even  in  the  surface  outcrops, 
to  sink  drill  holes  and  to  blast  most  of  the  mate 
dynamite.  In  Pennsylvania  and  Maryland,  how 
is  in  most  cases  much  decayed  at  the  surface,  an 
frequently  be  excavated  with  the  aid  only  of  picks 
bars.  In  a  few  of  these  quarries  kaolin  produced 
feldspar  has  been  found  in  the  past  in  sufficient 
commercial  importance,  though  none  is  now  proi 
ence  in  the  character  of  the  pegmatite  deposits  ir 
due  to  the  fact  that  the  Pennsylvama-Marvland  re 
while  in  the  more  northerly  region  glacial  ice  pla 
products  of  rock  decay. 

In  the  smaller  quarries  the  drilling  is  usually  di 
some  of  the  larger  quarries  steam  drills  are  used 
are  then  broken  with  sledges  into  pieces  less  th 
diameter,  the  more  micaceous  and  quartzose  portii 
carrying  IroQ-be&nvi^  uan^iila  being  at  the  same 
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discarded.  In  some  of  the  larger  and  deeper  quarries  derricks  and 
drags  are  used  in  hoisting  the  spar  to  the  surface.  The  material  is 
ihen  usually  loaded  into  wagons  and  hauled  either  to  the  railroad  for 
shipment  or  to  the  mills  for  grinding. 

COMMERCIAL  AVAILABILITY  OF   DEPOSITS. 

The  question  whether  it  will  pay  to  work  a  given  feldspar  deposit 
depends  upon  a  number  of  diflferent  factors,  chief  among  which  are 
(1)  distance  from  the  principal  markets,  (2)  distance  from  the  railroad, 
(3)  quality  and  (]^uantit^  of  the  material,  and  (4)  market  conditions. 
Favorable  conditions  with  respect  to  some  of  these  factors  mav  coun- 
terbalance unfavorable  conditions  with  respect  to  others.  The  deposits 
of  Maine  are  at  a  very  considerable  disadvantage  whencomparea  with 
those  of  Connecticut,  New  York,  Pennsylvania,  and  Maryland  in  being 
much  farther  from  the  markets.  Because  of  this  advantage,  hauls  by 
team  of  6  or  8  miles  from  the  mines  to  the  railroad  are  permissible  in 
certain  of  the  southern  districts,  while  under  present  conditions  in 
Maine  a  deposit  to  be  worked  profitably  must  usually  be  within  3 
miles  of  a  railroad  or  of  navigable  water. 

The  requirements  of  the  potter's  trade  demand  that  in  general  the 
percentage  of  free  quartz  associated  with  the  feldspar  shall  not  exceed 
15  or  20  per  cent  in  the  ground  product,  and  certain  potters  demand  a 
spar  which  is  nearly  pure,  containing  probably  less  than  6  per  cent  of 
free  quartz.  In  order  to  be  profitably  worked,  in  most  feldspar  mines 
between  one-fourth  and  one-half  of  the  total  material  which  is  quarried 
must  contain  less  than  15  to  20  per  cent  of  free  quartz. 

A  factor  of  the  utmost  importance  is  the  quantity  of  iron-bearing 
minerals,  black  mica,  hornblende,  garnet,  or  black  tourmaline  which 
is  present  and  the  manner  in  which  these  minerals  are  associated  with 
the  other  constituents.  The  requirements  of  the  pottery  trade  demand 
that  the  spar  be  practically  free  from  these  minerals,  which  if  present 
produce  brown  discolorations  in  white  wares.  In  order  that  a  deposit 
may  be  workable  commercially  these  minerals  must  be  so  rare  or  so 
segregated  in  certain  portions  of  the  deposit  that  they  can  be  separated 
from  the  spar  without  much  more  hand  sorting  and  cobbing  than  is 
necessary  in  the  separation  of  the  highly  f  eldspatnic  material  irom  that 
which  is  highly  quartzose  or  rich  in  muscovite.  A  number  of  deposits  of 
coarse  gram  with  feldspar  of  excellent  quality  are  rendered  worthless 
for  pottery  uses  by  the  abundance  of  one  or  more  of  these  iron-bearing 
minerals.  The  presence  here  and  there  of  minute  Hakes  of  white  mica 
(muscovite)  can  nardly  be  avoided  even  in  the  highest  grades  of  com- 
mercial feldspar,  and  chemically  this  mineral  is  not  injurious.  It  is, 
however,  exceedingly  diflScult  to  pulverize  the  thin,  flexible  plates  of 
mica  to  a  fineness  equal  to  that  attained  by  the  feldspar,  and  it  is 
therefore  necessary  in  mining  to  separate  carefully  the  muscovite  from 
the  spar. 

METHODS  OF  GRINDING. 

The  methods  used  for  grinding  the  feldspar  are  similar  in  all  of  the 
Ekustem  States,  and  are  very  simple.  The  spar  as  it  comes  from  the 
mines  is  crushed  in  a  chaser  mill  consisting  of  two  buhrstone  wheels 
•bout  3  to  5  feet  in  diameter  and  from  1  to  li  feet  thick,  attached  to 
each  other  by  a  horizontal  axle,  as  are  the  wheels  of  a  cart.    The 
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horizontal  axle  is  attached  at  its  center  to  a  rotating  vertical  shaft, 
which  causes  the  buhrstone  wheels  to  travel  over  a  buhrstone  bed. 
The  feldspar  is  crushed  between  the  wheels  and  the  bed.  In  a  few 
mills  the  spar  before  going  to  the  chaser  mills  is  crushed  in  a  jaw 
crusher. 

The  material  as  it  comes  from  the  chasers  is  screened,  the  tailings 
being  returned  to  the  chaser  mills  for  recrushing,  while  the  fines  go 
to  ball  mills  for  their  final  grinding.  The  ball  mills  consist  of  steel 
cylinders  revolving  on  a  horizontal  axis.  They  are  usually  lined 
either  with  hard-wood  blocks  or  with  blocks  made  of  siliceous  brick, 
and  are  charged  with  pebbles  2  to  3  inches  across,  of  Norwav  or 
j  French  flint.     Feldspar  for  pottery  purposes  is  usually  ground  for  from 

four  to  six  hours,  and  in  that  time  is  reduced  to  a  fineness  of  at  least 
200  mesh.  Some  of  the  poorer  grades  of  feldspar  used  in  glass  manu- 
facture are  ground  only  for  from  two  to  three  hours,  great  fineness 
not  being  required  in  such  material.  The  type  of  ball  mill  used  by 
most  feldspar  grinders  is  about  6  feet  in  lengtn,  and  it  grinds  from  2 
to  3  tons  of  spar  at  one  charging.  Certain  millers,  however,  claim  to 
effect  a  consiaerable  saving  m  power  by  the  use  of  larger  mills,  which 
grind  from  4  to  6  tons  at  one  cnarge. 

After  this  grinding  the  spar  is  ready  for  shipment  either  in  bulk  or 
in  bags.  The  red  spars  from  Bedford,  N.  Y.,  and  Bedford,  Ontario, 
have  a  faint  pinkish  tint  when  ground,  but  the  cream-colored  and 
white  spars  grind  to  a  pure  white. 

In  a  few  mills  the  ground  spar  is  allowed  to  settle  slowlv  in  water, 
so  as  to  separate  the  finer  from  the  coarser  material,  but  tnis  methoa 
is  now  rarely  employed.  In  certain  mills  where  feldspar  of  the  lower 
grades  is  ground  for  use  in  glass  making  in  which  very  fine  gidnding 
IS  not  required,  the  material  as  it  comes  from  the  chaser  mills  is  sent, 
after  the  usual  screening,  to  a  vibration  separator  provided  with  a 
screen  of  the  desired  mesh.  Only  that  portion  which  fails  to  pass 
through  the  separator  screen  is  sent  to  the  ball  mills  for  further 
grindmg. 

Two  hundred  mesh  to  the  inch  is  the  figure  usually  given  as  the 
fineness  required  by  pottery  manufacturers,  and  it  is  probable  that 
most  of  the  material  placed  on  the  market  comes  within  this  limit 
Microscopic  examination  by  the  writer  of  a  No.  1  ground  spar  now 
on  the  market  showed  the  coarsest  particles  to  be  only  one  two  hun- 
dred and  fiftieth  of  an  inch  in  diameter,  while  the  bullc  of  the  mate- 
rial was  under  one  one  thousandth  of  an  inch.  In  two  other  sampler 
of  ground  commercial  spar  examined  the  largest  particles  were  respec- 
tively one  one  hundred  and  forty-fifth  and  one  two-hundredth  of  an  inch 
in  diameter,  while  the  bulk  of  the  materijeil  in  both  samples  was  under 
one  five  hundredth  of  an  inch. 

USES. 

The  principal  consumers  of  feldspar  are  the  pottery  and  enamel- 
brick  manufacturers,  its  main  application  being  as  a  constituent  part 
of  both  body  and  glaze  in  true  porcelain,  white  ware,  and  vitnfied 
sanitary  ware,  and  as  a  constituent  of  the  slip  (underglaze)  and  glaze 
in  so-called  ''porcelain"  sanitary  wares  and  enameled  brick.  The 
proportion  of  leldspar  in  the  body  of  these  wares  usimlly  falls  between 
10  and  35  per  cexit^  though  sometimes  less  and  sometimes  more.    Its 
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melting  point  being  lower  than  that  of  the  other  constituents,  it  serves 
as  a  flux  to  bind  their  particles  together.  A  typical  white-ware  body 
used  in  one  of  the  Pennsylvania  potteries  has  approximately  the 
following  composition: 

Composition  of  typical  Pennsylvania  white  ware. 

Quartz  (flint) 1 35 

Kaolin 35 

Plastic  or  ball  clay 16 

Feldspar 14 

100 

In  glazes  the  percentage  of  feldspar  usually  lies  between  30  and  50. 

The  trade  demands  that  feldspar  for  pottery  purposes  be  practically 
free  from  iron-bearing  minerals  (biotite,  garnet,  hornblende,  tourma- 
line, etc.)  and  contain  little  if  any  muscovite.  In  regard  to  the  per- 
centage of  free  quartz,  the  requirements  vary  with  different  potters, 
being  dependent  largely  on  the  nature  and  proportions  of  the  other 
constituents  of  the  ware.  Some  demand  less  than  5  per  cent  of  free 
quartz,  and  may  even  grind  the  spar  themselves  so  as  to  be  sure  of  the 
quality  of  the  material.  Other  pottei's  get  satisfactory  results  with 
spar  carrying  15  to  20  per  cent  or  free  quartz,  and  it  is  certain  that 
in  some  cases  the  percentage  runs  even  higher.  In  the  ground  mixture 
as  it  comes  from  the  mills  it  is  very  difficult  to  separate  the  quartz 
from  the  feldspar  by  physical  methods,  on  account  of  the  extreme 
fineness  of  the  material.  Chemical  analysis  seems  to  be  the  readiest 
means  of  determining  whether  its  percentage  is  high  or  low. 

Small  quantities  of  feldspar  are  used  in  the  manufacture  of  opales- 
cent glass.  The  feldspar  used  for  this  purpose  is  ranked  as  No.  3  by 
the  miners;  it  usually  contains  more  free  quartz  and  muscovite  than 
that  used  for  pottery  purposes,  and  in  most  cases  also  contains  frag- 
ments of  iron-oearing  minerals.  The  spars  known  to  the  writer  which 
are  used  for  opalescent  glass  are  notably  richer  in  soda  than  in  potash. 
They  are  usually  ground  onlv  to  a  fineness  of  50  to  60  mesh. 

Small  quantities  of  carefully  selected  pure  feldspar  are  used  in  the 
manufacture  of  artificial  teeth,  and  some  is  used  in  the  manufacture 
of  scouring  soaps  and  metal  polishes  slightly  less  abrasive  than  those 
in  which  ground  quartz  is  used  (see  p.  6).  One  firm  in  New  York  State 
crushes  pegmatite  for  poultry  grit  and  for  a  covering  for  tarred  sur- 
faces, to  give  the  appearance  of  granite. 

Much  interest  has  recently  been  aroused  in  the  use  of  potash  feld- 
spar for  fertilizing  purposes.  Potash  is  an  important  plant  food, 
which,  in  fertilizers,  has  usuallv  been  applied  in  the  form  of  wood 
ashes  or  of  easily  soluble  potash  salts  (sulphate,  carbonate,  or  chlo- 
ride) imported  from  Germany. 

The  Department  of  Agriculture  has  recently  conducted  preliminary 
experiments  to  determine  the  availability  of  finely  ground  potash  feld- 
spar as  a  substitute  for  the  more  soluble  potash  salts.  The  following 
statement  is  quoted  from  the  report  on  these  tests:  ^ 

The  evidence  bo  far  obtained  appears  to  indicate  that  under  certain  conditions  and 
with  certain  crops  feldspar  can  be  made  useful  if  it  is  ground  sufficiently  fine.  On 
the  other  hand,  it  is  highly  probably  that  under  other  conditions  the  addition  of 

aCnshman,  AUerton  S..  The  use  of  feldspathic  rocks  as  fertilizers:  Bull.  No.  104,  Bureau  of  Plant 
Itadnitry,  U.  S.  Dept.  Agriculture,  1907,  p.  31. 
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ground  feldspar  to  the  land  would  be  a  useless  waste  of  money.  At  the  present 
stage  of  the  mvestigation  it  would  be  extremely  unwise  for  anyone  to  attempt  to  use 
eround  rock,  except  on  an  experimental  scale  that  would  not  entail  great  financial 
loss. 

If  further  experimentation  shows  that  ground  feldspar  has  a  wide 
eflSciency  as  a  fertilizer  it  will  undoubtealy  lead  to  a  utilization  of 
many  oi  the  pegmatite  deposits  which,  because  of  insufficient  coarse- 
ness, too  large  a  percentage  of  quartz,  or  too  great  an  abundance  of 
iron-bearing  minerals,  are  not  valuable  as  a  source  of  pottery  mateiial. 
Deposits  of  this  kind,  favorably  situated  with  respect  to  the  railroads, 
are  ver}^  numerous,  especially  in  the  vicinity  of  the  active  feldspar 
quarries.  An  equally  important  result  will  be  the  utilization  of  much 
of  the  material  which  is  discarded  at  the  present  feldspar  quarries. 

PRICES. 

Most  dealers  recognize  three  grades  of  commercial  spar:  No.  1, 
carefully  selected,  free  from  iron-bearing  minerals,  largely  free  from 
muscovite,  and  containing  little  or  no  free  quartz,  usually  less  than  5 
per  cent;  No.  2,  moderately  free  from  iron-bearing  minerals  and 
muscovite,  but  often  containing,  when  ground,  from  10  to  20  per  cent 
of  free  quartz;  No.  3,  not  carefully  selected,  and  usually  containing 
somewhat  higher  percentages  of  free  quartz,  muscovite,  and  iron- 
bearing  minerals.  For  Maine  feldspar,  nearly  all  of  which  may  be 
ranked  as  No.  2,  the  prices  of  the  crude  material,  free  on  board  at  the 
mines,  ran^e  from  about  $2.76  to  $3  per  long  ton,  and  the  price  of 
the  ground  product,  free  on  board  at  the  mills,  usually  lies  between 
$8.50  and  $9  per  short  ton.  The  prices  in  New  York,  Connecticut, 
Pennsylvania,  and  Maryland,  so  far  as  data  are  available,  are  given 
below.  The  variations  are  due  in  part  to  diflferences  in  the  quality  of 
the  spar  rated  as  No.  1,  No.  2,  or  No.  3,  but  principally  to  diflferences 
in  the  distances  of  the  mines  and  mills  from  the  markets. 

Prices  of  feldspar  ^  free  on  board  at  mines  or  miUs^  in  New  Yorky  Connecticut,  Pennsylvama^ 

and  Maryland. 

No.  1:  Crude,  per  long  ton,  |3.60  to  $6.00;  ground,  per  short  ton,  $8.50  to  $10.00. 
No.  2:  Crude,  per  long  ton,  $2.50  to  $4.50;  ground,  per  short  ton,  $6.50  to  $8.50. 
No.  3:  Crude,  per  long  ton,  $1.70  to  $2.50;  ground,  per  short  ton,  $5.50  to  $6.00. 

Very  pure,  carefully  selected  potash  feldspar  for  use  in  the  manu- 
facture of  artificial  teeth  usually  sells  at  from  $6  to  $8  per  Imrrel  of 
350  pounds. 

LOCALITIES. 
MAINE. « 

There  are  at  the  present  time  7  active  feldspar  quarries  in  Maine, 
only  3  of  which,  however,  are  of  any  considerable  size.  All  are  situ- 
ated in  the  southwestern  part  of  the  State,  the  most  important  locali- 
ties being  Georgetown  and  Topsham,  in  Sagadahoc  County,  and 
Auburn,  in  Androscoggin  County.  Kecently  a  small  quarry  with 
favorable  prospects  has  been  opened  at  Hebron,  in  Oxford  County. 
Most  of  the  feldspar  quarried  in  Topsham  is  ground  at  the  mill  of  the 
"[frenton   Flint  and   Spar  Company,  at  Cathance  Station,  Topsham, 

a  For  a  detailed  deacTipUon  of  the  feldspar  and  quartz  deposits  of  Maine,  nee  Bull.  U.  S.  OeoL  Smrer 
No.  816. 1W7,  pp.  mr'm^ 


QUARTZ    (flint)    AND   FELDSPAR.  1265 

Me.,  while  that  produced  in  Auburn  is  ffround  at  the  mill  of  the  Maine 
Feldspar  Company,  at  Littlefield,  in  tne  same  town.  The  feldspar 
quarned  by  Goldmg  and  Sons  Company  at  Georgetown  is  carried  up 
tne  Kennebec  River  on  flatboats  9  miles  to  Bath,  where  it  is  trans- 
ferred to  railroad  cars  for  shipment  to  the  mills  of  this  company  at 
Trenton,  N.  J.,  and  East  Liverpool,  Ohio. 

Practically  all  of  the  spar  mined  in  Maine  is  firm,  buflf-colored  ortho- 
clase-microcline.  It  is  mostly  free  from  iron-bearing  minerals,  though 
usually  containing  sufficient  quartz  to  throw  it  into  the  cUiss  of  No.  2 
spar,  much  of  the  commercial  material  being  a  coarse  graphic  granite. 
In  the  past,  considerably  larger  quantities  of  pure  No.  1  spar  have 
been  obtained  than  are  now  mmed,  and  at  some  of  the  present  quarries 
the  supply  of  material  suitable  for  the  pottery  trade  seems  to  be 
approacning  exhaustion.  In  other  quarries  the  supply  seems  to  be 
sufficient  for  many  years  to  come.  It  seems  certain  that  further  pros- 
pecting, especially  in  Oxford  County,  will  reveal  other  valuaT)le 
deposits. 

NEW  YORK. 

The  most  important  quarries  producing  feldspar  for  pottery  manu- 
facture in  New  York  are  located  near  Bedford  village,  and  also  2  miles 
to  the  south  in  the  town  of  Northcastle,  in  Westchester  County.® 
They  can  be  reached  in  a  6  to  8  mile  drive  from  Mount  Kisco,  a  sta- 
tion on  the  Harlem  division  of  the  New  York  Central  Railroad,  38 
miles  north  of  New  York  City.  The  rocks  of  the  region  are  a  mica 
schist — the  Hudson  schist — and  occasional  masses  of  crystalline  lime- 
stone— the  Stockbridge  dolomite.  Both  of  these  rocks  have  been 
shown  to  be  of  sedimentary  origin,  though  extensively  altered  by 
metamorphic  action.  These  rocks  now  lie  in  a  series  of  closely  com- 
pressed folds,  whose  general  trend  in  the  region  here  described  is 
northeast  and  southwest. 

In  the  vicinity  of  the  feldspar  and  quartz  quarries  and  along  much 
of  the  road  between  Bedford  village  and  Mount  Kisco  the  Hudson 
schist  has  been  injected  by  granite,  pegmatite,  and  dark-colored  basic 
igneous  rocks,  so  as  to  show  locally  a  gneissic  or  coarsely  banded 
texture.  Here  and  there,  as  along  the  road  from  Bedford  village  to 
the  Hobby  quarry  in  Northcastle,  small  masses  of  typical  granite 
occur.  There  can  be  little  doubt  that  the  pegmatite  deposits  which  are 
of  commercial  importance  in  this  region  are  simplv  one  phase  of  the 
granitic  intrusion  and  injection  of  the  Hudson  schist  and  associated 
rocks. 

The  largest  quarrv  m  this  region  is  operated  by  P.  H.  Kinkle's  Sons 
and  is  situatea  on  the  eastern  and  northeastern  slopes  of  a  small  hill 
about  three-fourths  of  a  mile  southeast  of  Bedford  village.  The  exca- 
vations consist  of  four  open  pits,  three  closely  adjacent  ones  on  the 
upper  part  of  the  hill  slope  and  one  at  a  lower  level.  All  the  pits  are 
elongate  in  a  northeast-southwest  direction,  which  probabl}'^  represents 
the  trend  of  the  pegmatite  dikes.  The  lower  pit  expoc  5S  the  down- 
ward and  northeastward  continuation  of  the  same  pegmatite  mass 
revealed  in  the  southernmost  of  the  upper-level  pits. 

Most  of  the  rock  exposed  in  the  central  one  of  the  upper  pits  is 

a  These  deposits  have  been  briefly  described  in  Bulletin  102  of  the  New  York  State  Museum,  and 
the  writer  is  indebted  to  this  publication  for  a  part  of  the  material  of  this  report.  They  are  described 
in  more  detail  by  the  present  writer  in  Bull.  U.  S.  Geol.  Survey  No.  315, 1907,  pp.  394-899. 
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quartz,  which  is  mainly  white,  but  here  and  tl 
beautiful  rose  tint.  Some  black  tourmalioe  occi 
or  radiating  crystal  aggregates  in  the  quartz,  and 
coating  of  fracture  planes  id  the  quartz  with  thin 
maline.  The  quartz  seems  to  be  associated  with  tl 
irregular  manner.  It  forms  most  of  the  northwest 
walls  of  the  pit,  but  is  abundant  only  at  the  bas 
wall,  the  upper  parts  of  the  wall  being  f eldspat 
constituents  of  the  pegmatite  are  best  exposed  in 
where  they  constitute  a  large  proportion  of  tl 
feldspar  is  of  two  principal  varieties — a  pink  or 
and  a  white  feldspar.  When  examined  under  thi 
variety  is  shown  to  be  orthoclase-microcline. 
pink  spar  (see  No.  7  of  the  table,  p.  9)  all  sho' 
soda  and  lime,  but  no  soda  feldspar  or  lime 
observed  associated  with  the  microcline  in  the  spe 
is  probable  that  part  of  the  »oda  is  chemically  u 
in  the  orthoclase-microcline  and  that  the  feldspa 
microcUne-orthoclase. 

The  pink  feldspar,  pure  or  in  intergrowth 
occurs  m  somewhat  irr^ular  but  sharply  boun 
general  pegmatite  mass.  In  the  southernmost 
ries  these  constitute  about  one-half  of  the  whole  ] 
larger  masses  are  usually  inclosed  partly  by  pu 
by  an  irregular  association,  in  varying  proport 
and  white  feldspar,  with  a  little  pink  feldspar,  I 
line,  beryl,  etc.  The  white  feldspar  is  shown  1; 
nation  to  be  largely  the  soda  feldspar,  albite,  a 
second  important  feldspar  variety  characteristic 
parts  of  the  pegmatite  characterized  by  its 
graphic  granite,  but  usually  show  a  veiy  irregul 
ing  proportions  of  feldspar  and  quartz  from  poii 

The  mica  of  these  quarries  is  mainly  musco 
associated  with  the  feldspathic  portions  of  th( 
*'  books"  seldom  exceed  4  to  5  inches  in  diamet^ 
show  the  A  structure  and  much  "  ruling;"  no  "j 
Being  mainly  confined  to  rather  definite  bands  ii 
of  the  muscovite  can  be  readily  separated  from  t 
portions. 

Biotite  (black  mica)  occurs  in  long,  thin,  lath-: 
of  which  reach  a  length  of  several  feet,  though  m 
Black  tourmaline  is  associated  mainly  with  the 
sionally  present  in  the  feldspathic  parts  of  the  p 
and  garnet  are  seldom  present. 

Three  grades  of  feldspathic  material  are  obtai 
ries.  No.  1  is  selected  from  the  purer  portions 
masses  and  will  probably  run  considerably  lea 
free  quartz.  Analysis  7  of  the  table  (p.  9)  is  of 
spar  and  may  be  assumed  to  represent  quite  cli 
of  the  No.  1  spar  which  is  placed  on  the  marke 
is  shipped  in  bulk.  The  No.  2  feldspar  proc 
includes  the  coarser  graphic  intergrowths  of  pinl 
and  also  includes  pegmatitic  material  rich  in  th< 
albite.    Thiti  grade  \&  therefore  higher  in  free  qu 
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is  the  No.  1.  Both  the  No.  1  and  No.  2  grades  are  used  in  the  manu- 
facture of  pottery  and  must  be  very  free  from  black  mica,  black 
tourmaline,  garnet,  and  other  iron-bearing  minerals.  The  No.  2  spar 
is  not  shipped  in  the  crude  state,  but  is  ground  at  the  quarries.  A 
No.  3  graae,  made  up  mainly  of  the  albite-quartz  mixture  with  some 
of  the  finer  grained  pink  graphic  granite,  is  ground  at  Bedford  for  use 
in  glass  manufacture.  It  is  somewhat  higher  in  quartz  and  soda  than 
the  No.  2,  and  muscovite,  biotite,  and  black  tourmaline  are  not  as 
carefully  eliminated  as  in  the  No.  1  and  No.  2  grades,  these  constitu- 
ents not  being  as  injurious  in  glass  as  in  pottery  manufacture. 

The  quartz  of  this  guarry  is  all  shipped  in  the  crude  state  to  the 
Bridgeport  Wood  Finishing  Company  at  New  Milford,  Conn.,  where 
it  is  ground  and  used  in  the  manufacture  of  a  wood  filler. 

The  grindiujg  mill  of  Kinkle's  Sons  is  located  at  the  quarries  and  is 
similar  in  equipment  to  most  feldspar  mills  elsewhere,  except  that  the 
spar  as  it  comes  from  the  "chasers"  goes  to  a  vibration  separator, 
only  the  tailings  being  sent  to  the  ball  mills.  For  pottery  spar  this 
separator  is  provided  with  a  very  fine-mesh  screen,  but  in  the  prepara- 
tion of  spar  for  glass  manufacture  only  a  60-mesh  screen  is  required. 
The  ground  spar  is  shipped  in  bags.  All  of  the  material  from  this 
quarry  and  mill  is  hauled  by  team  5  miles  to  Bedford  Station,  on  the 
New  York  Central  Railroad. 

A  small  quarry,  owned  by  Mr.  Albert  Hobby,  of  Bedford,  N.  Y., 
and  operated  by  Mr.  Otto  Buresch,  has  recently  been  opened  in  the 
town  of  Northcastle,  near  the  west  side  of  the  Mianus  River  and 
about  1^  miles  southeast  of  Kinkle's  quarries.  The  ouarry  is  situated 
on  a  steep  eastern  hill  slope  and  is  about  100  feetwiae,  160  feet  long, 
and  40  feet  in  maximum  depth.  No  exposures  of  the  surrounding 
rocks  were  observed  near  the  quarr3\  The  pegmatite  shows  masses 
of  pure  feldspar  8  to  10  feet  across,  associated  with  masses  of  pure 
quartz  sometimes  15  feet  across.  The  latter  is  in  part  white  and  in 
part  a  beautiful  rose  tint.  There  is  almost  no  intergrowth  of  quartz 
and  feldspar.  The  latter  is  buff  colored  and  is  shown  by  microscopic 
examination  to  be  microcline  (potash  feldspar,  sometimes  containing  a 
little  soda).  Its  analysis  is  No.  8  of  the  table.  Small  and  very^  thin 
plates  of  muscovite  occur  along  some  of  the  cleavage  planes  in  the 
feldspar,  but  they  are  not  abundant  enough  to  materially  affect  the 
quality  of  the  spar.  Muscovite  in  larger  plates  is  mainly  segregated 
in  somewhat  irregular  bands  in  association  with  black  tourmaline  in 
prismatic  crystals  sometimes  \\  inches  in  diameter. 

The  (quarry  differs  from  Kinkle's  quarry  in  the  fact  that  the  feldspar 
is  practically  all  buff-colored  microcline,  and  also  in  the  more  complete 
separation  of  quartz  and  feldspar,  graphic  granite  being  apparently 
wholly  ateent.  The  present  exposures  cover  only  a  small  area  and  it 
is  impossible  to  preaict  the  extent  or  the  uniformity  of  the  deposit. 
The  Mianus  River  is  capable  of  furnishing  ample  water  power  for 
operating  a  grinding  mill  and  the  materials  could  be  carried  by  gravity 
down  the  hill  slope  to  the  mill.  The  material  must  be  hauled  bj 
teams  8  miles  to  Bedford  Station,  and  it  is  very  unfortunate  that  thia 

Eroperty  is  located  so  far  from  transportation  lines.     Little  material 
as  as  yet  been  marketed. 

A  feldspar  quarry  near  Batchellerville,  in  Saratoga  County,  is  now 
being  opened  by  the  Claspka  Mining  Company,  of  TrentJoiv^  ¥.*  5* 
Some  feldspar  was  mined  in  1906,  b^jt  very  VittXe^  oi  \JDSa  ^^a^^tfys^^^'^ 
the  market    The  spar  is  orthoclase-microcVme^  oi  «b '^%xV-v?»»l  wtfs^-» 
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and  is  said  to  occur  in  crystals  up  to  6  feet  across, 
of  the  table. 

A  peematite  mass  near  Tloondenwa  is  woi^ed 
Mineral  Compaay,  of  New  Haven,  Conn.  None 
this  quarry  is  used  in  pottery  manufacture,  but  a 
pegnmtite — feldspar,  quartz,  and  mica — are  c 
graded  to  various  sizes.  The  smaller  sizes  are 
while  the  coarser  grades  are  used  as  a  coveriu; 
thus  giving  the  appearance  of  granite. 

OONNBCnCUT. 

Feldspar  has  been  mined  in  Connecticut  intei 
1835  and  the  State  is  still  one  of  the  leading  j 
occars  in  pegmatite  dikes  similar  to  those  found  i 
Mew  York  and  is  associated  in  an  irregular  i 
muscovite,  biotite,  black  tourmaline,  garnet,  et 
in  the  form  of  dike-like  or  irregular  masses  wbii 
into  the  surrounding  metamorpnosed  sedimentai 
to  be  connected  in  origin  with  other  granitic  rocl 
principal  feldspar  quarries  now  being  operated 
part  of  Hartford  County  and  in  Middlesex  Co 
feldspar  mill  is  located  at  South  Ulastonbury,  B 

PENS8TX,TANIA." 

Feldspar  is  extensively  mined  in  Chester  CounI 
part  of  the  State,  and  a  unall  quantity  is  obtainec 
It  occurs*  as  a  constituent  of  pegmatite  dikes  i 
coai'seness,  which  were  intruded  m  a  molten  cot 
phosed  sedimentary  rocks  (crystalline  limestone 
schists)  and  into  intrusive  gabbro  and  serpentine, 
of  the  dikes  trend  northeast  and  southwest,  pf 
trend  of  the  surrounding  rocks.  The  pegmatit 
most  cases,  similar  to  those  characteristic  of  thi 
States  and  are  without  regular  arrangement, 
granite  is  sometimes  present  and  is  utilized  coi 
manufacture,  though  in  Maine  material  of  similai 

The  feldspar  deposits  worked  by  the  Keystoni 
the  Brandy  wine  Summit  Kaolin  and  Feldspar  Co 
vetta  Mining  Company,  in  the  extreme  southwei 
County,  are  entirely  aifferent  in  character  from 
or  of  other  parts  of  Pennsylvania.  Like  other  I 
form  dike-l^e  masses  intruded  in  a  molten  condit 
ing  sediments,  which  in  many  places  show  the  el 
morphism.  The  feldspar,  however,  is  nearly  ai 
albite,  and  quartz  is  almost  entirely  absent.  The 
mineral  is  not  biotite  or  black  tourmaline,  as  in 
is  green  hornblende,  though  garnet  occasionally 
also  differs  from  that  of  moitt  feldspar  deposit 
it  is  granitic  rather  than  pegmatitic.  As  a  ru 
tals  do  not  exceed  an  inch  in  diameter,  and  some 

inloTiiutlon  in  m«ii4  W> '■*«'«  *<*™**- 
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are  even  finer  grained.     The  largest  feldspar  crystals  observed  were 
8  to  10  inches  across,  but  these  are  of  very  rare  occurrence.     It  is 

Srobable  that  the  molten  magma  from  which  these  deposits  were 
erived  was  of  a  wholly  different  character  (possibly  dioritic  or  ffab- 
broic)  from  the  ^anitic  magmas  which  were  tne  source  of  most  qi  the 
pegmatite  deposits.  The  feldspar  deposits  of  Pennsylvania  are  much 
decayed  near  the  surface,  and  some  of  the  quarries  have  in  the  past 
yielded  kaolin,  produced  as  a  result  of  feldspar  decomposition. 

MARYLAND. « 

The  feldspar  deposits  which  are  now  being  worked  are  confined  to 
Baltimore  County  and  adjacent  parts  of  Howard  and  Harford  counties, 
and  to  Cecil  County.  The  vicinity  of  Woodstock,  in  Howard  County, 
and  adjacent  portion  of  Baltinaore  Countj*^  is  the  principal  producing 
center.  The  feldspar  occurs  in  intrusive  dikes  similar  in  most  ways 
to  those  of  southeastern  Pennsylvania.  The  crystalline  rocks  which 
they  intrude  are  a  continuation  of  the  same  belt  which  forms  the 
country  rock  in  the  Pennsylvania  feldspar  region.*  The  feldspar 
belongs  partly  to  the  soda  and  partly  to  tne  potash  varieties.  None 
of  it  IS  ground  within  the  State. 

TEXAS. 

A  deposit  of  potash  feldspar  apparently  of  excellent  quality  is 
reported^  to  occur  at  Barranger  Hill,  in  Llano  County.  The  feldspar 
occurs  as  a  constituent  of  a  large  pegmatite  dike,  which  has  been 
worked  to  some  extent  for  its  rare  earth  minerals.  White  quartz 
occurs  in  masses  up  to  40  feet  in  thickness  and  feldspar  in  masses  up 
to  30  feet.  Both  of  these  constituents  are  remarkably  free  from  other 
minerals.  Almost  the  only  iron-bearing  mineral  is  biotite,  which  is 
found  in  plates  reaching  a  breadth  of  30  inches  or  more.  So  far  as 
observed  this  mineral  does  not  occur  ih  small  plates,  and  it  is  easily 
separated  from  the  feldspar  and  quartz.  The  feldspar  is  of  a  brownish- 
rose,  with  some  lighter-colored  mottlings.  Graphic  granite  occurs 
near  the  periphery  of  the  dike,  some  of  the  masses  being  5  or  6  feet 
across.  Its  texture  is  rather  fine,  the  quartz  blades  being  seldom  over 
one-sixteenth  of  an  inch  in  thickness.  No  attempt  has  l)een  made  to 
utilize  the  feldspar  and  quartz,  and  large  quantities  are  now  on  the 
dumps  and  could  be  moved  to  the  railroad  at  a  comparatively  small 
expense. 

The  occurrence  of  flints  in  the  Cretaceous  chalks  over  much  of  cen- 
tral Texas  has  been  known  for  a  long  while,  and  recently  deposits  of 
kaolin,  which  are  said  to  be  of  excellent  quality,  have  been  reported 
from  Leakey,  in  Edwards  County.  The  occurrence  within  a  compara- 
tively short  distance  of  one  another  of  all  of  these  pottery  materials 
should  direct  the  attention  of  pottery  manufacturers  to  this  region. 

MINNESOTA. 

A  considerable  quantity  of  feldspar  is  quarried  at  Point  Corundum, 
near  Duluth,  Minn.,  and  ground  at  Duluth  mainly  for  abrasive  pur- 
poses and  use  in  filters.     None  is  used  for  pottery  purposes.     The 

a  For  a  brief  description  of  the  feldspar  deposits  of  Cecil  County  see  Maryland  Geological  Survey, 
Cecil  County,  1902,  pp.  9^97,  217. 

*  The  writer  visitea  the  principal  feldspar  localities  of  Maryland  andPenxMs^V>i«.TiN%.Va.'^v3,v»s\, 
and  the  results  of  these  field  studies  will  be  published  in  a  latex  tqv^^iX. 

0Oral  communication  from  Mr.  Frank  L.  Hess,  United  Statea  OeoVogVcaX^xi^tN^.'^ . 
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rock  is  yellowish  sray  in  color,  and  the  samples  es 
are  composed  entirely  of  lime-soda  feldspar  in  ci 
to  1  inch  in  length.  The  composition  seems  to  v 
to  bytownite.  Analysis  13  of  the  table  (p.  9)  e 
hare  the  composition  of  bytownite. 

PRODUCTION. 

The  production  of  feldspar  in  1906  amounted 
of  crude  feldspar,  valued  at  9(132,643,  and  32,680 
feldspar,  valued  at  91268,888,  a.  total  of  72,656  s 
$401,531.  The  production  for  the  diflferent  Sti 
table  below.  To  avoid  revealing  the  figures  of 
it  was  necessary  in  some  cases  to  group  the  prodi 
The  ground  material  includes  only  that  ground  b 

iVududion  of/eldtpar  in  tkt  VniUd  StaUB  in  3908,  by  i 


Crade. 

Gro 

State. 

Qiantltr. 

VHlne. 

aouiiiu. 

d  Ml 

S9,97B 

1S2,«« 

The  average  value  of  the  crude  feldspar  was 
(tS.71  per  long  ton),  free  on  board  at  the  mine 
feldspar  $8.23  per  short  ton,  free  on  board  at  the 

The  production  of  feldspar  from  1902  to  1906  i 
ing  table: 

Pndixtiwn  of  fddipar,  1909-1906,  intho 


Y«r. 

Crude. 

Groan 

QMntlty. 

Value. 

Qnwitlly. 

IDM 
ISOS 
1«16 

4,G1T 

166,501 

la 

IB2,04S 

as 

' 

The  market  conditions  during  1906  in  all  th 
districts  were  reported  to  be  good.  The  use  of  t 
ing,  and  the  domestic  supply  is  supplemented  by 
spar  from  Ontario,  Canaoa,  which  is  ground  at 
East  Liverpool,  and  East  St.  Louis.  The  im^ 
not  reported  separately  by  the  Bureau  of  Stai 
increase  in  the  figures  of  production  for  1906  ov 
years  is  due  principally  to  the  more  complete  ret 
received  and  also  to  the  fact  that  feldspar  used  f 
and  for  imitation  stonework,  etc.,  is  included  in 
able,  however,  that  there  was  also  an  actual  inc 
produced. 


SELENIIJM. 


By  Frank  L.  Hess. 


Selenium  is  one  of  the  rare  and  little-known  elements,  closely  related 
in  many  ways  to  tellurium  and  sulphur,  with  both  of  which  it  often 
occurs  m  nature. 

Recently  selenium  has  obtained  some  prominence  from  its  use  in 
various  forms  of  electrical  apparatus,  which  make  use  of  its  peculiar 
property  of  being  almost  a  nonconductor  of  electricity  in  the  dark, 
while  under  the  influence  of  light  its  conductivity'  immediately  becomes 
immensely  increased.  Tliis  characteristic  has  led  to  its  use  in  instru- 
m^Qts  designed  to  light  and  extinguish  gas  buoys  automatically; 
for  guiding  and  exploding  torpedoes  by  a  ray  of  light;  for  telephoning 
along  a  ray  of  light;  for  transmitting  sounds  and  photographs  or 
other  pictures  to  a  distance  by  means  of  a  telephone  or  telegraph 
wire^  and  for  measuring  the  quantity  of  Roentgen  rays  in  therapeutic 
applications.  Should  any  of  these  instruments  become  of  general  or 
practical  use,  there  will  be  more  or  less  demand  for  selenium. 

At  present  it  is  variously  quoted  from  $13.33  per  kilogram  (2.2046 
poimds)  to  $2  per  ounce,  as  there  is  no  steady  market  and  prices 
vary  with  different  dealers. 

No  selenium  is  known  to  be  produced  commercially  in  this  country, 
but  during  1906  one  copper  refinery  made  some  in  an  experimental 
way.  and  it  is  possible  that  it  was  produced  at  other  refineries  also. 
In  tne  case  mentioned  the  selenium  was  obtained  from  the  anode 
slimes  or  mud,  where  it  is  left  with  gold,  silver,  and  other  residues 
in  the  electrolytic  refining  of  copper. 

The  occurrence  of  minerals  containing  selenium  is  rare  in  the  United 
States,  but  a  demand  for  it  could  probably  be  supplied  by  utili- 
zation of  the  small  quantities  found  in  the  copper-rennery  slimes. 
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By  Arthxjb  J.  Collier. 


OCCURRENCE. 

Talc  and  soapstone  are  found  in  nearly  all  the  Atlantic  slope 
States,  and  in  manjr  of  them  the  deposits  are  so  favorably  located  as 
regards  transportation  and  markets  as  to  make  their  development 
profitable.  During  the  year  1906  such  auarries  were  operated  in 
Georgia,  North  Carolina,  Virrinia,  Maryland,  Pennsylvania,  New 
York,  New  Jersey,  Rhode  Island,  Massachusetts,  and  Vermont.  New 
York,  which  formerly  enjoyed  the  distinction  of  being  the  larjgest 
producer  of  talc  in  the  United  States,  was  in  1906  succeeded  by 
Virginia,  whose  product  represents  about  41  per  cent  of  the  total 
value. 

Deposits  of  talc  and  soapstone  also  occur  in  several  of  the  Western 
States,  but  the  conditions  as  regards  transportation  and  mUrkets  are 
not  favorable  enough  at  the  present  time  to  justify  development, 
since  the  industries  m  which  tney  would  be  used  have  not  yet  been 
established. 

Small  quantities  of  talc  were  quarried  in  California  and  Washington 
during  1904  and  1905,  but  no  production  was  reported  from  either 
State  m  1906. 

The  product  of  the  quarries  varies  from  pure  foliated  talc  to  harder 
steatite  or  soapstone.  For  use  in  the  arts,  it  is  either  powdered  or 
sawed  into  slaos  or  manufactured  into  various  articles.  The  pow- 
dered or  floiu'  talc  is  used  in  the  manufactiu*e  of  a  great  variety  of 
articles,  such  as  fireproof  paints,  electric  insulators,  covering  for 
steam  pipes,  foundry  facings,  dynamite,  paper,  toilet  powder,  leather 
lubricators,  and  soap.  The  soapstone,  not  powdered,  is  used  in  the 
manufacture  of  hearthstones,  furnace  linings,  laboratory  tables, 
laimdry  tubs,  ovens,  foot  warmers,  and  many  other  articles  of  every- 
day use.  Some  of  the  purer  varieties  are  manufactured  into  pencils 
and  gas  tips,  the  talc  suitable  for  this  purpose  bringing  a  nigher 
price  than  any  other  produced  in  this  coimtry. 

PRODUCTION. 

The  total  production  of  talc  and  soapstone  during  1906  amoimted 
to  120,644  short  tons,  valued  at  $1,431,556,  an  increase  of  24,010  tons 
in  quantity  and  $349,494  in  value  as  compared  with  the  production 
in  1905.  This  increase  is  distributed  over  nearly  all  the  States  of  the 
Atlantic  slope.  North  CaroUna  alone  showing  a  decreased  production. 

Nearly  an  the  talc  and  soapstone  quames  are  operated  or  con- 
trolled by  the  manufacturers,  and  only  a  small  part  of  the  output  is 

a  The  tables  In  this  report  were  prepared  by  Mrs.  H.  1<.  BeimVt  ol  \^%  «:A&o^ 
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sold  in  the  crude  state.  The  talc  and  soapstoi 
fied  in  the  following  four  groups:  Rough  or  ci 
manufactured  articles,  ana  ground.  The  crud 
in  the  first  group,  is  usually  sold  to  factories 
included  in  the  estimates  of  manufactured  arti 
other  three  groups.  The  relative  quantities 
varieties  from  1903  to  1906,  inclusive,  are  si 
table : 

iVotlucIton  of  tale  and  (oapfttme  tn  tb«  UniUd  Stata,  aeeoi 


,m 

CoDdltioD  Jd  wblch  marketed. 

"Si" 

ton»). 

v-«. 

per  ton. 

2,m 

2,027 
12,219 
80, 7« 

^7W 

IS.  15 

^1 

88,901 

m,m 

9.67 

llOS. 

Quantity 
(than 

ton.). 

y^. 

pet  ton. 

U.«6S 
75,  W5 

II 

e«,e34 

1,082,  oez 

11.  W 

•  Includm  bath 
plddleB,  lU 

»  For  foundry 


id  laundry  tube:  Ore  brick  re 


pencils,  tailor's  pencils,  gaa  tips,  burner  luankfl,  era 
droealngiiklii 


r«' 


ExcluslTB  ol  the  quantify  used  lor  plgmeat,  which  la 

The  total  production  of  talc  and  soapstone 
during  1905  and  1906  is  shown  in  the  following 
where  the  whole  production  of  a  State  is  by  oi 
has  been  necessary  under  the  usage  of  the  Ui 
Survey  to  include  its  production  with  that  o 
States. 

Production  of  laic  <n\d  loajutone,  I90S,  1906,  by  S 


Stale. 

ty. 

9«,fl3 

a  Included  In  "  Othei  etaVes." 

6  Calllomlft,  Oeot^,  llaxi\ana,  ■*aaa»ctoBfe'«*,  tad  WaatUttgtoa 
and  Rhode  lalftDd  In  ^«»- 
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PRODUCTION  IN  NEW  YORK. 


The  talc  produced  in  New  York,  which  is  nearly  all  of  the  fibrous 
variety,  is  ground  and  used  principally  in  the  manufacture  of  paper. 
The  production  in  the  years  from  1903  to  1906,  inclusive,  are  given 
in  the  following  table : 

Production  of  fibrous  talc  in  New  Yorh  in  1903-1906,  in  short  tons. 


1903. 

1904. 

1905. 

1906. 

Use. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Quan- 
tity. 

Value. 

Paper  flllinir 

i    60,230 

S421,600 

64,005 

$507,400 

56,500 

$445,000 

01,072 

pSt ..: 

1557,200 

Wall  plasters 

TOTAL  PRODUCTION. 


The  quantity  and  value  of  talc  and  soapstone  products  in  New 
York,  as  compared  with  the  total  from  all  the  other  States  during 
theyears  from  1880  to  1906, inclusive,  are  given  in  the  following  table: 

Production  of  talc  and  soapstone  in  the  United  States,  1880-1906,  in  short  tons. 


Year. 


1880-1900 

1901 

1902 

1908 

1904 

1905 

1900 


New  York. 

All  othe 
Quantity. 

r  States. 

Tc 

Quantity. 

Value. 

Value. 

Quantity. 

029,925 
09,200 
71,100 
00,230 
04,005 

$5,933,501 
483,000 
015,350 
421,000 
507,400 

340,003 
28,043 
20,854 
20,071 
27,184 

$5,291,151 
424,888 
525,157 
418,400 
433,331 

909,928 
97,843 
97,954 
80,901 
91,189 

50,500 
01,072 

445,000 
557,200 

40,134 
58,972 

037,002 
874,350 

90,034 
120,044 

Value. 


$11,224,652 

908,488 

1,140,507 

840,000 

940,731 

1,082,002 

1,431,550 


IMPORTS. 


The  imports  of  talc  into  the  United  States  have  never  been  large, 
though  the  prices  obtained  are  usually  somewhat  higher  than  for  tne 
American  product.  The  imports  since  1901  are  shown  in  the  follow- 
ing table: 

Talc  imported  into  the  United  States,  1901-1906. 


1901 short  tons. 

1902 do... 

1903 do... 


2,386 
2,859 
1,791 


127, 015 
35, 366 
19, 677 


1904 short  tons. 

1905 do.. 

1906 do.. 


3,268 
4,000 
5,643 


$36, 370 
48, 225 
67, 818 


CANADIAN  PROBUCTION. 


There  has  been  a  small  production  of  talc  in  Canada  for  several 
years,  but  the  tonnage  and  values  have  been  exceedingly  variable. 

In  1906  the  talc  produced  amounted  to  1,234  short  tons,  which  is 
more  than  twice  the  quantity  produced  in  1905.  The  production  of 
talc  in  Canada  from  1902  to  1906,  as  reported  by  the  Cfanadian  Geo- 
logical Survey,  are  given  in  the  following  table: 


Production  of  talc  in  Canada,  1902-1906. 


1902 short  tons. 

1903 do... 

1904 do.. 


689        $1, 804 
688  2,064 

840  1. 875 


1905 short  tons. 

1906 do... 


500 
1,234 


$1,800 
3,030 
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anthracilfl,  by  W,  W.  Buley 572, 

bituminous 572,590,011,717 

coal  tar 59 

coke 739,788 

lBldapar.._ 1208,1270 

gamsc,  abreaive 1(H8 

BBS 59 

gascoke 59 

glaaaeand 999 

graphite -.- -....-.  1140, 1  HI 

Lehigh  Gap,  metalllD  paints )120 

limestone  1010,1038 

marble... 1010,1033 

metallic  paint  and  mortar  colors lllS 

millstones 1045 

rolnemi  waters 1109,1188 

natural  gas 813,814,  SIC,  81 S 

pig  iron 93 

phosphate  rock 10S3 

phoBphoniB. ......  tOS7, 1090 

pottery 938,902 

quart!,  crystalline 1047 

flint 1250 

salt 1094 

sand  and  gravel    999 

sand -lime  brick 990 

sandstone 1010,1028 

shale 1118 


titanium 

ealue  ot  miner 

Peru,  antimony. . . 
J"-"""' 

petrolcmn. . . . 

quicksilver 

tungsten 

Petroleum,  by  W. 

geology... 

pipi^lino  X' 


crease  and  d 
idlan  Terrlti 


Lima-Indiana 
pipe-linc  r 


,    MLd-Contlnmt    oil   t 


production. 

Whitini*  ftnd  othe 


Pennsylvania 

peiwntagB  of  production  hy  fldc 
of  yield  of  leading  products.. 


In  (orflgn  coiinltlos  ol  the  WeBt«m 

ilemlsphcTB 

of  Uluminating  oil 

i  of  ptndiidng  States  by  quantity. . 


...      8S7 
.  8KI,S80 


PblUdelphla.  Fa.,  cool  t: 

Philippine  Islands,  lead 

pf!trok'Uin.e«ports  t 


Wavdllte  mine,  Pennsylvania.. 


EX. 

Pig  iron  and  stwiHwaJioIronon 
production  by  States 

3  and  in 

1299 

63 

productive;  alatua  of  Unilrd  8 
roiporation 

ST 

RetaeiaeT  ingot)  and  castings . .       04 
iil-ii-hpunh  InnnU  and  castings.       95 

valunotpiglrun,  bySUlei.. 
Pltlslnirg.  Pa„foaltradens¥lFW 

..  I&7W 

..      Ml 

c  omr.iiKni.'iniluBtrlpll«  du  platlns. . . 

in  fartlgn  countries 

Britisb  Columlila 

-.    &sa 

P,*al.™i»s,H-  V-,.,coke,FlatT 
F'uliinil.  /i  no  production 

Portland  mmnl.  production,  by 

r<-rtMU,>n,T.^irol6uni,eiport8t 

p  district       BOS 
uct IM3,B64 

States....    era 

Potassium  sails.  Imports  of  rrude 

summa 

y       23 

W2 

rank -f  producing  St^ites 

Precious  stonea,  by  Dougiaa  B.  SI 

Brret,. 

213-1252 

atiMta  »aii4At>i« ^* 

__ ."-mI 

HiiMppi.<»dui :;;;;:::;:::.   „  i 

value  ot  mlnsnl  product!. 

M 

pMrtlndottry 

i2«-m7 

cBment,  PoTtUnd 

vK,n* 

cUyprodocta 

BM,W3 

t^ur""; ::;::::;: :-:.  mi 

landandgisTd 

9M 

1010.1028 

value  of  mlnaiol  products 

{Ste  aUo  aiM.  mnd,  Buii 

uidgmveL) 

MoiwiJtc  (Uid  Eitoon,  by  DoUglM  B.  Btei- 

™tt 1196-12M 

North  C>n>lliu.. 

piodnotloD 

Booth  Corollim. . . 
mmmuy 

brick  and  tUe 

da;  ptodDclB 

cool 

gw. 

gold. 

byeounUe... 

graphlt* 

griDdatooM 

gypaum  —  --.--. 
Ironorea 

lead 

mlnenl  waten. . . 
molybdenum 

■and  and  gnvd. . 
soudatone. 

tungiten 

voIdb  of  mlninl  ] 

llortar  colon 


South  DakoU... 

Wyoming 

Natal,  «*!. 

Natural  gu,pi«pki« 

of  Da' 

oomge  oontroUe 

CoDoda 

byat 

IndiutrylnlDdlr 

number  otpmlii 
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Natural  gas,  quantity  of  natural  gas  pro- 
duced   811,814 

summary 17 

value,  by  States 813,814,815 

consumed,  by  States 814 

increase  and  decrease 811 

well  record,  by  States 817 

Natural  cement 919 

(See  Cement.) 

Navajo  Indian  reservation,  pyrope 1226 

Nebraska,  brick  and  tile 938,949 

cement,  natural. .' 920,922 

clay  products 938 

coal  tar 55 

gas 55 

gas  coke 55 

limestone 1010, 1038 

mineral  waters 1169, 1184 

pumice 1052 

sand  and  gravel 999 

sand-lime  brick 990 

sandstone. 1010, 1028 

value  of  mineral  products 55 

Netherlands,  copper,  exports  to 420 

iron  ores 91 

petroleum,  exports  to 885 

tin 549 

Nevada,  aluminum 508 

antimony 511 

bismuth 517 

coal 572,590 

coal  tar 55 

copper 290,379,401 

gas 55 

gas  coke 55 

gold 111,119,122,129,287-300 

by  counties 293-300 

graphite 1142 

gj'psum 1073 

iron  ores 69 

lead 442,450 

lime 986 

marble 1010,1033 

molybdenum 529 

monazite 1204 

platinum 560 

quicksilver 495 

salt 1094, 1096 

silver 111,119,122,132,287-300 

tungsten 526 

value  of  mineral  products , 65 

zinc 461,478 

ores 461 

New  Brunswick,  gjT)sum 1075 

New  Caledonia,  chromite 641 

nickel 536 

Newcastle-on-Tyne,  grindstones,  imports  . .    1050 

Newfoundland,  chromite 541 

copper 424 

iron  ores 91,92 

pyrite 1108 

New  Hampshire,  ammonia 56 

brick  and  tile 938,949 

clay  products 938 

coal  tar 56 

gas 56 

21650— M  R  1906 82 
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New  Hampshire,  gas  coke 56 

granite 1010, 1028 

lead 461 

mica 1 168 

mineral  waters „ .  1169,1184 

pottery 938,962 

scythestones 1061 

tartalum 534 

value  of  mineral  products 56 

zinc 466 

New  Jersey,  ammonia 56 

brick  and  tile 938, 949 

cement,  Portland 909. 915 

slag 924 

clay 982 

clay  products 938,974 

coal  tar 56 

coke 759, 808 

gas 56 

gas  coke 56 

glass  sand 999 

granite 1010, 1022 

graphite 1140 

iron  ores 69, 89 

lime 986 

limestone 1010, 1038 

metallic  paint  and  mortar  colors 1118 

mineral  waters 1160, 1184 

pig  iron 93 

pottery 938, 962 

puzzolan,  or  slag  cement 924 

pyrite 1107 

quartz  (Dint) 1256 

sand  and  graveL 999 

sand-lime  brick 990 

sandstone 1010, 1038 

slate 1002, 1004 

talc 1274 

value  of  mineral  products 56 

zinc 461,465 

ores 461 

New  Mexico,  aluminum 509 

bismuth 517 

brick  and  tile 938,949 

clay 982 

clay  products 938 

coal 572, 590, 61 1 ,  607 

anthracite 699 

coal  tar 56 

coke 759, 787 

copper 301, 379, 402 

gas 56 

gas  coke 56 

gold 1 1 1 , 1 1 9, 122, 129, 300-312 

by  counties 305-312 

gypsum 1073 

Iron  ores 60 

lead 442,450 

lime 986 

limestone 1010, 1038 

marble 1010, 1033 

mica 1158 

mineral  waters 1160, 1184 

molybdenum 629 

monazite 1204 

opal 1227 


fllcily,  stocks 

un 

acreage.... 

Silver,  distribution  by  atalea  and  a 
of  sliver  produrt 

aand-ltme  brick 
sandstone 

J^ 

umalum 

BUtP,  by  A.  T,  CooM 

^^EK>n» 

l™l»™ 

Industry,  by  8Ule» 

prt««  pT  square. . ; 

lora 

1118 

looa 

10O2 

value  of  mlnera 

Southern  Appalwh, 

antimony 

Sp«l(i,  arsenic 

bismuth 

siimmBry 

rapPfT 

Smith.  OeorKc  Oils,  paper  on  graphlt* 

.  1 130-1 H3 

tSte  al,o  Talc  and  soapstooe.) 

coal 

pyriw 

platinum. 

.....      SS9 

"""rsiTa"'""" 

production 

982 

St-I.Duls,Mo.,raal- 

fSet  Pig  Iron  an 
Sttrrrtt,  Douglas  B 

gold. 111,119 

KranlK- 

123,l»,33) 
-  1010,  lOM 

monaiitc  and  li 

precious  stones. 

Stone  Indus  try.  by 

I'-IWing 

cnishedstons.. 

mlnpral  waters. 

:,m.Z 

.  IOm,lDB2 
...  038.962 

"Por" 

flags  tone 

Imports 

pottery 

123,1^.331 

paving 

bySUte... 
rank  of  SUtea. 

summary 

value,  by  kinds. 

by  States. . 

by  uses..-. 

Stoneware  clay,  pro 

aioneware,  product 

SlovDlinlng. ...*.'.. 

cUy •.<K2 

gold 111,119,123 

IM,  310, 323 

]^ 

...  319,«l 

9«6 

.  1010,1038 
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Strontium,  imports 1114 

Sublimed  lead,  production 1119 

Sudbupy  range,  iron  ores 81 

nickel 519 

Sulphur  and  pyrlte,  prepared  under  direc- 
tion of  David  T.  Day . . .  1103-1108 

Sulphur,  domestic  consumption 1108 

exports 1104 

from  Sicily. 1105 

imports 1104 

by  countries 1104 

by  customs  districts 1104 

occurrence 1103 

production 1103 

Sicily 1104 

summary 21 

world's  production,  by  countries 1 106 

Sumatra,  i)etroleum 896 

Sumimary  of  mineral  production  by  Wm. 

Taylor  Thom 13-65 

general  remarks 13 

abrasives 19 

chemical  materials 20 

fuels 16 

metals 14 

miscellaneous 21 

pigments 21 

structural  materials 17 

table  of  mineral  products 26-43 

of  value  of,  by  States 45-65 . 

Superior,  shipments  of  iron  ores 82 

Swank,  James  M.,  acknowledgments  to 10, 

44,67,93 

Swaziland,  tin 547 

Sweden,  antimony 514 

arsenic 1057 

coal 618 

copper 424 

graphite 1143 

Iron  ores 92 

reserves 77 

manganese  ores 109 

I)etroleum,  exports  to 885 

phosphate  rock 1082, 1084 

phosphorus 1090 

pyrite 1108 

sulphur 1106 

tin 549 

Switzerland,  asphalt 1136 

Un 549 


T. 


Taff,  Joseph  A.,  paper  on  asphalt  and  bitu- 
minous rock 1131-1137 

Talc  and  soapstone,  by  Arthur  J .  Collier   1273-1275 

Talc,  Canadian  production 1275 

fibrous,  production 1275 

imports 1275 

marketable  condition 1274 

occurrence 1273 

production 1273 

by  States 1274 

summary 23 

uses 1273 

Tantalum 632 
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Tantalum,  exports  {see  also  Monazite) 540 

lamp 532 

occurrence 634 

pens 533 

production 540 

summary 16 

Tariffs,  coal 616 

salt 1098 

Tasmania,  bismuth 517 

coal 618 

copper 424 

diamond 1223 

tin 546 

tungsten 539 

Tennessee,  ammonia 61 

barytes 1112 

bauxite 502 

brick  and  tile 938,949 

cement,  Portland 917 

clay 982 

clay  products 938 

coal 572, 690, 611, 722 

coal  tar 61 

coke 759, 799 

copper 332, 379, 403 

fluorspar 1065 

gas 61 

gas  coke 61 

gold Ill, 119. 123, 129, 331-332 

iron  ores 09, 88 

Kiserves 79 

lead ^ 442 

lime 986 

limestone 1010, 1038 

manganese  ores 104 

marble 1010. 1033 

metallic  paint  and  mortar  colors 11 18 

metallic  paint  ores 1122 

mineral  waters 1169,1189 

natural  gas 813,814,816 

acreage 817 

petroleum 829, 845 

prices 846 

production 845 

phosphate  rock 1080, 1082 

pig  iron 93 

pottery <»8, 962 

sand  and  gravel 999 

sand-lime  brick 990 

sandstone 1010, 1028 

silver Ill,  119, 123, 132,331-332 

slate 1001 

value  of  mineral  products 61 

zinc 461 , 467 

Terra  cotta,  architectural  value. 941, 943, 956 

Texas,  asbestos 1126 

asphalt 1 132, 1135 

l)rick  and  tile 938,949 

cement,  natural 920,922 

Portland 909, 918 

clay 982 

clay  products 938,978 

coal 572.5  0,611,725 

coal  tar 61 

copper 379, 409 

feldspar 1200 
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gasmke 61 

gold 111.  lie,  123, 129, 333 

granite mo.im 

gypsum 1073 

Ualne 

"■by 

enton.  N,  J,,  pol 
ntdad,  asphait. 

""".is;::::::::::::::::: 

.  813.614,816,826 

Corslcana  and  Poweli  di 

triets S67 

ngstpn.lamp... 

nla,Eyp9oni.-. 

pot'wy 

B38.WS 

"'"dr"  w"^' 

9» 

rkey.fl8ph.lt.. 

1,119,123,132.333 

eopp" 

^Iphur 

Te::M;"c:::°' 

valut  of  mineral  products . . 

«> 

inary  ol  mineral  production 

ofthefnited  State* 13-65 

by  products 2S-43 

bj- States 14-85 

«o  Harbors,  ship 

production.;; 
itod  Kingdom,  i 
asphalt 

{Sec  alio  Uonailte,) 

topper,  e\porti 

Tin.  by  Frank  L,  IliMs 

S43-M9 

Pritf.^ 

in  [orrien  countrlea 

South  rarolina 

M3 

Blala.  exporu  i 
■ulphur 

jper    ConnellSYi 

per  Potomac. 

Toledo.  Ohio,  receipts  ot  iron  on 
TO[iawBndft.N.Y„rcceipt8oJiro 

norea 62 

anium.  exporu. 

Tourmaline,  .kuslrta.trteea VK*  I 
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Uranium,  production 540 

summary 15 

Uruguay,  petroleum,  exports  to 886 

Utah,  antimony 511 

asphalt 1132,1135 

azurite  sandstone 1214 

bismuth ; 517 

brick  and  tile 938,949 

cement,  Portland 909,918 

clay 982 

clay  products 938 

coal 572,590,611,727 

coal  tar 62 

coke 759, 782, 800 

copper 334, 379, 404 

gas 62 

gas  coke 62 

gold 1 1 1 , 119, 124, 129, 334-362 

by  counties 341-362 

granite 1010, 1022 

gj'psum ■ 1073 

iron  ores 69 

lead 442, 449 

lime , 986 

limestone 1010, 1038 

manganese  ores 104 

marble 1010, 1033 

mineral  waters 1169,1190 

molybdenum 529 

monazite 1204 

phosphate  rock 1079 

pottery 938.962 

quicksilver 491 ,  404 

salt 1094.1097 

sand  and  gravel 909 

sandstone 1010. 1028 

silver 1 1 1 , 1 19, 124, 132, 334-362 

slate 1001 

sulphur 1 103 

uranium 540 

utahlite 1235 

vanadium 527 

value  of  mineral  products 62 

zinc 461 , 476 

ores 461 

Utahlite,  Utah 1235 

Vanadium,  analyses 526 

Colorado 527 

production 539 

steel,  tests  of 527 

summary 15 

uses .')27 

Vancouver  Island,  quicksilver 497 

Veitsch  Magnesite  Company 1147 

Venetian  red.  imports 1119 

production 1119 

Venezuela,  asphalt 1136 

petroleum,  exports  to 886 

slate,  exports  to 1003 

Vermilion  range,  iron  ores 81 

Vermont,  asbestos 1125 

brick  and  tile 938,949 

clay 982 

clay  products 938 

coal  tar 62 

copper 362,379,409 
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Vermont,  gas 62 

gas  coke 62 

granite 1010, 1022 

iron  ores 89 

lime 986 

limestone 1010, 1038 

marble 1010, 1033 

metallic  paint 1117 

millstones 1045 

mineral  waters 1169, 1191 

ocher 1116 

sand  and  gravel 999 

scy  thestones 1051 

silver 119, 124, 132, 362 

slate 1002, 1005 

talc 1274 

value  of  mineral  products 62 

Vesuvianite,  California 1216 

Victoria,  antimony 514 

coal 618 

Virginia,  ammonia... 63 

arsenic 1056 

asbestos 1125, 1128 

barytcs 1112 

bauxite 602 

brick  and  tile 938,949 

cement,  natural 920,922 

Portland 909,918 

clay 982 

clay  products 938, 978 

coal 572, 590, 61 1 ,  730 

coal  tar 63 

coke 759, 800 

fluorspar 1063 

gas 63 

gas  coke 63 

gold 111. 119, 123, 129, 332-333 

granite 1010, 1022 

graphite 1140, 1142 

gypsum 1073 

iron  ores 69,88 

reserves 79 

lead 450 

lime 986 

limestone 1010, 1038 

manganese  ores 104 

metallic  paint  and  mortar  colors 1118 

mica 1158 

millstones 1045 

mineral  waters : 1169, 1191 

ocher 1116 

pig  iron 93 

pottery 938,962 

pyrite 1107 

quartz  (flint) 1256 

nitile 530,540 

salt 1094, 1097 

sand  and  gravel 999 

sand-lime  brick 990 

sandstone 1010, 1028 

sliver Ill,  119, 123, 132, 332-333 

slate 1002, 1005 

talc 1274 

tantalum. 534 

titanium 530,540 

value  of  mineral  prodocts ^K» 
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West  Virginia,! 

Wftbash  Rlvnr.  poari  producti 
Walos.  grindatoDes,  imports. . 

mineral  wsleta. 
natural  g»a.... 

petroleum 

PoH^ry 

sandstone 

ccmonl,  Portlnnd...- 
oi»r 

909,818 

962 

Western  Austmlla, 
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...  S72, 560,61 1,733 

Whetstones,  enport 
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Ba«™l" 

gold 

bycountid 

granite 
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■" 

361,379,110 

03 

119,124,129,362-366 

365-368 

1010,1022 

White  gmnileandt 

production.... 
White  lead,  Importi 

WinchelJ,  A.  N.'.'g 

lime 

HmeMoue 

1010,1038 

hriek and  Ilia.. 

piainoni 

potlerj' 

560 

938,962 

dlaninud 

bUvit 

m 

1010,1028 

119, 121, 132,362-368 

gas  coke 

-     granite 

tangWon 

VHlun  o(  minontl  prod 

Ian 

S2S 

461 

onds  In   Ar- 

Washington,  Henry  S„ 

— ;--- 

We.-t  Indies,  coal,  exports 

to. 

[ictroleum,  exports  to 

009,918 

982 

elflj- 

™PPT 

graphite 

KyP"""! 

...  S72,S90,611,73tl 

coke 

7.10,802 

mangsn.«or.s 

BS'ooko 

M 

rh'-:^;a:-rock 

grind  Btonnfl 

9»,«4 

uukcWLl-rer 

lulphiu- 

litaniuin 


Yale,  Charles  Q.,  psperon  b. 


d  and  BllTH-  In— 

362-a«8 

«>4,1 


Viillow    or    RocklDghiun    vaie,    product 

Z. 

Zino,  by  J.  M.  Boutwell « 

companion  of  flmelter  audmlneretums. 

coudllloa  -ot  indUBtrr 

consumption 

ciistoma  dutlee 

dlriKtoryotBmelting  companies 

iutuMot  Industry     

Mlwoiirl-KansMdktrlot 

production 

pigments 

production .-..,. 

ITS,  aoo,  241,  »B,  290,301, 
by  States 

smelting 

Eii^tcnidDd  SoutliFrQ  States 

Mlasl^Blppi  Valley  Btatra 

Western  States 

foreign 

trade  conditions 

roatdiium 

world's  conBUmptlon 
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